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PREFACE
j

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the Combustion Engineering Owners Group (CE0G) proposed
new Standard Technical Specifications (STS). These new STS were developed -
based on the criteria in the interim Commission Policy Statement on Technical 4

Specification Improvements for Nuclear Power Reactors, dated February 6,1987.
;

The new STS will be used as bases for developing improved plant-specific
technical specifications by individual nuclear power plant owners that have

iPWRs designed by Combustion Engineering (CE). The NRC staff is issuing this :
draft new STS for a 30 working-day comment period. Following the comment

_

period, the NRC staff will analyze comments received, finalize the new STS,
and issue them for plant-specific implementation.g) '

( Comments should be submitted no later than March 15, 1991, in accordance with
the following guidance: The exact wording of each proposed change should be
marked in pen and ink on copies of all the affected pages of DRAFT NUREG-1432,
" Standard Technical Specifications, Combustion Engineering Plants." Each
proposed change should be numbered. Each proposed change should be
accompanied with a separate technical justification, cross referenced to the
applicable proposed change on the marked up pages.

Submit written comments to: David L. Meyer, Chief, Regulatory Publications
Branch, Division of Freedom of Information and Publications Services,-Office
of Administration, U. S. Nuclear Regulatory Commission, Washington, DC 20555.
Hand deliver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal wor! days.
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RCS' Pressure, Temperature, and Flow DNB Limits . |
B 3.4.1

IB 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure. Temoerature. and Flow Deoarture from Nucleate Boilina -
(DNB) 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 envelo)e. The limits placed on DNB-related 1

parameters assure t1at 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 LC0 limits 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_LC0 limits for minimum and maximum RCS cold leg
_3

temperatures are consistent with operation at the indicated
power level and are bounded by those used as the initial
temperatures in the. analyses.

The LC0 limits for minimum and maximum RCS flows are bound'ed
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 The requirements of LC0 3.4.1 represent the initial
SAFETY ANALYSES conditions for DNB. limited transients-analyzed in the

safety analyses -(Ref.- 1). - The' safety . analyses have -shown-

-

that transients initiated = from the-limits of this LCO will
meet the DNBR criterion of 2 [1'.3). This is the acceptance
limit for the RCS DNB parameters. Changes to the facility

- which could impact these- parameters must be assessed for-
their im' pact 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)

b (continued)G
CEOG STS B 3.4-1 01/01/91 _2:26pm
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES (continued)

APPLICABLE analysis of these events is that the core power distribution
SAFETY ANALYSES is within the limits of [LCO 3.1.7, " Regulating CEA

(continued) Insertion Limits;" LC0 3.1.8, *Part-Length CEA Insertion

LCO3.2.5,"AXIALSHAPEINDEX(ASI)(Digital)))";
Limits'; LC0 3.2.3, " AZIMUTHAL POWER TILT (T "; and

'LC0 3.1.7,
" Regulating Rod Insertion Limits"; LC0 3.2.4, "AZ :MUTHAL
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 [500-580]*F, and
reactor vessel inlet coolant flow rate (95-116]%.

'

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

LCO This LC0 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
limits assumed for the plant safety analyses. Operating
within these limits will result in meeting DNBR criteria in
the event of a DNB limited 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 limiting transient. In all other MODES,
the power level is low enough so that DNBR is not a concern.

The limit 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)

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES (continued)

APPLICABILITY These conditions represent short-term perturbations where
(conUnued) 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 limits on DNB-related parameters -is provided
in Safety Limit (SL) 2.1.1, "Recctor Core Safety Limits."
Those limits 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 Ad

Pressurizer pressure is a controllable and measurable
parameter. With this' parameter not-within the LC0 limits,
action must be taken.to restore-the parameter.

The 2-hour CompletioniTime is based on plant operating
experience that showsithe parameter can be restored in-this
time period.

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

The 2-he .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 limits. The Completion Time is based on
plant operating experience.

The Completion Time of Required' Action A.1 has been provided
with a Note to clarify that all RCS DNB parameters for this
LC0 are treated as an entity with a single Completion Time,
i.e., the Completion Time is on- a- Condition basis.-

(continued)

(continued)

k
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RCS Pressure, Tcmperature, and Flow DNB Limits
B 3.4.1

BASES (continued)

ACTIONS Pressurizer pressure and RCS flow rate are considered out of
(continued) limits if the equipment used to measure these parameters is

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

B.d

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 bet reduced at an orderly rate in conjunction with
even control of steam generator (SG) heat removal.

G.d

Cold leg temperature is 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 is based on plant operating .

experience that shows that the parameterican be restored in
this time period.

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

Ed

if Required Action C.1 is not met within the associated
Completion Time, THERMAL POWER must be reduced to s 30% RTP.
Plant operation may continue for an indefinite period of
time in this condition. At the reduced power level, the
potential for violat's 9f the DNB limits is greatly
reduced.

The 6-hour Completit ' . is a reasonable time that permitss

power reduction at an orderly rate in conjunction with even
control of SG heat removal.

(continued)

O
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RCS Pressure,-Temperature, and Flow DNB Limits
B 3.4.1

1

h BASES (continued)

SURVEILLANCE SR 3. 4.1J
REQUIREMENTS

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters which are not within-limits,
the 12-hour Surveillance of pressurizer pressure is
sufficient to ensure that the pressure 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 operating practice to be-
sufficient to regularly assess for potential degradation and
verify: operation is within safety analysis assumptions.

.

-[For this facility, pressurizer pressure is measured as.
dollows;) <

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of'
2 hours to' restore parameters which are not within limits,
the 12-hour Surveillance of cold leg temperature is
sufficient to ensure 4that the RCS coolant temperature.can be
restored to a normal operat_ ion, steady-state condition-

p) following load changes.and other expected transient-
( operations. The 12-houriinterval has been shown by

operating practice to be sufficient to regularly assess.for
potential degradation ' nd to verify; operation is within-a
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 b:s 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

|
ct power.

(continued)

(continued)OV
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RCS Pressure, Temperature, and flow DNB Limits
B 3.4.1

BASES (continued)
|

SURVEILLANCE (for this facility, RCS total flow rate is measured as j
REQUIREMENTS follows:) ;

(continued) i

SR 3. 4. L4

Measurement of RCS total flow rato by performance of a
precision calorimetric heat balance once every .18 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 imaortance of reverifying flow after a refueling
outage where tie core has been altered, which may have
caused an alteration of flow resistance.

The Surveillance is modified by a Note that states SR 3,0.4
is not applicable. The Note is necessary to allow
measurer.ent 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]."

_
_

O
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RCS Minimum Temperature for Criticality ,

( B 3.4 idACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temnerature for Criticality

BASES

BACKGROUND Establishing 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

c. 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 receives inputs from the
narrow range hot leg temperatare detectors, which have a

p range of 520'F to 620'F.
Theaveragetemperature(T()iscontrolled using inputs of the same range. Nominal for

making the reactor critical is 532'f. Safety and operd ing
analyses for lower temperature have-not been made.

APPLICABLE The low power safety analyses assume initial temperatures
SAFETY ANALYSES near the 520*F limit. (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 limits used in the safety-
analysis and therefore satisfies Criterion 2 of the NRC
Interim Policy Statement.

(continued)

O
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RCS Minimum-Temperature for Criticality
B 3.4.2

BASES (continued)

LCO The purpose of the LC0 is to prevent criticality outside the
normal 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 a)proach and take corrective
actions prior to exceeding tie 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 LC0 is applicable in MODE 1 and MODE-

de finiti,on, 2 1.0.
Coupled with the applicability2 when K

7 _for criticality is a temperature limit.
Monitoring is required at and below a T of 535'F. The
no-loadtemperatureof544'FismaintaiE8dbytheSteamDump
Control System.

[For this plant, if exceptions are taken to this LC0 for
performance of PHYSICS-~ TESTS or other special tests, they
will be specified herein.)

ACTIONS M
If T is below 525'F restoration is required within
15mWutes. 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

j the specified actions.

| The RCS minimum temperature for criticality is considered

out of limits if the equipment used to measure T ' applies to
is!

determined to be inoperable. RequiredActionA.ly
| restoring such equipment to OPERABLE status.
1'

| M
If the Required Action is not met within the required
Completion Time, the plant must be placed in a MODE in which
the LC0 does not apply. This is done by placing the plant
in MODE 3 within 30 minutes. Rapid reactor shutdown can be ,

(continued)

(continued)
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RCS Minizum: Temperature:for' Criticality
B:3.4.2i ;

7 BASESL (continued)
(

ACTIONS readily :and practically achieved in'a 30a inute period. Them

(continue t allowed time reflects the u"gency of maintaining the plant-
within the analyzed range and1the ability of: the plant to
perform thistaction.- -!

- -

. SURVEILLANCE SR 3.4.2.1-
'

REQUIREMENTS 4.. : . .

.
..

.
-

;T M is required to be.' verified above 520'F within '

ilfminutespriortoachievingcriticalityandevery
e 30 minutes thereafter. .The 15-minute. time period allows the

, operator to adjust temperatures or delay. criticality so that.-
- Mthe LC0 willinot be. violated.- The. 30-minute: time is:
* frequent (eno' ugh to prevent inadvertent violation of the LC0;g

,a

WhilefSurveillance is required whenever?the: reactor is
criticaliand" temperature is at or below 535'F, in practice:
the Surveillance is most. appropriate during the-period when-
the reactor is brought: critical.

w y; <

(Forthisfacility.c.T,gis,measuredasfollowsi)

A
(UnitName)FSAR/Section[I5),"[ Title]."REFERENCES 1.

%c.
m

3

1

!

,

i

)

O
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RCS P/T Limits
8 3.4.3

'

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 FCS Pressure and Temoerature (P/T). limits

BASES
___

BACKGROUND All components of the RCS are designed to withstand effects
of cyclic' loads due to system pressure and temperature
changes. These loads are: introduced by startup (heatup)
and shutdown (cooldown) operations, power transients, and
reactor trips. This 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) testing, and ha
for the. maximum rate of change-of reactor coolant
temperature. The heatup curve provides both heatup and

!criticality lin.its.

Each P/T limit curve defines an. acceptable region or normal
operation. ;The usualiuse of the curves is operattunal
guidance during heatup or cooldown maneuvering, when loop
P/T indications are monitored and compared to the applicable

/~ curve to determine that operation is within the allowable.
I region.

The LC0 establishes operating limits that: provide.a margin
to brittle = failure of the- reactor. vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is: '

the component most--subject to brittle failure. and the LCO
limits apply mainly to the vessel. -The limits do not apply

,

to the pressurizer, which has different design. l
characteristics and operating functions.- !

10 CF9 50, Appendix G (Ref.1) requires the establishment of 1

P/T limits.for material fracture toughn.ess requirements of j
the RCPB materials. Reference 1 requires an adequate margin
to brittle failure during normal ' operation, anticipsted
operational decurrences :and system hydrostatic tests. It
mandates the use cf-the American-Society of Mecher.tcel
Engineers.(ASME) Code, Section 111 Appendix G-(Ref.'2).

Reference 1. addresses the concern that undetseted flaws can - i
-

exist in the RCPB components and can result'in brittle
(non-ductile). failure-if subjected to. unusual pressure or.- q
thermal stresses. Certain RCS P/T combinations can=cause; "

(continued)

j (continued)
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RCS P/T Lioits
8 3.4.3

BASES (continued)
_

BACKGROUND stress concentrations at flaw locations, which, in turn, can
(continued) cause flaw growth and result in failure before the ultimate

strength of the material is reached. Material toughness
resists and can even arrest flaw growth.

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

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

Material toughness properties of the ferrittc. materials of
the reactor vessel are determined in accordance with the NRC
Standard Review Plan (Ref. 4), American Society for Testingi

Materials (ASTM) E 185 (Ref. 5), and additional reactor'

vessel requirements. These properties are then evaluated in
accordance with Reference 2.

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

A range of NDT data points for the steel alloy used in
reactor vessel fabrication has been established by testing,
but the exact value of NDT cannot be determined. Therefore,

a nil-ductility reference temperature (RT , tron) has been ,

established by experimental means. The neu '

embrittlement effect on the material toughness is reflected

(continued) ;

- 1

(continued) )
i
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RCS P/T Limits-
B 3.4.3

BASES (continued) ,

_

BACKGROUND by increasing the RT,37 as exposure to neutron fluence
(continued) increases,

in effect, the temperature below which non-ductile failure !

can occur increases over time in o)eration. Reference 3 ;

provides guidance for evaluating tie effect of neutron
fluence. To assist in evaluating the amount of RT shift
to be applied, surveillance specimens, made up of,s'amples s

of reactor vessel material, are placed near the inside wall
Lof the reactor vessel in the beltline region.

F

As the RT increases with vessel exposure to neutron
fluence a, red the material toughness decreases, the P/T limit
curves are correspondingly adjusted. This gives limits that i

provide pressure' aoundary protection over tie design life of
the' vessel. .The effect of the RT shift is to cause the i'pressurelimit'todecreaseatagNentemperature.

-

The actual' shift in the RT,3, of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance

.

with ASTM E 185 (Ref. 5) and Appendix H.of 10 CFR 50
(Ref. 6). The operating P/T limit curves will be adjusted, i

'

N as necessary, based on the. evaluation findings and the '

recommendations of Reference 3.

This specification provides two types of limits;

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

,.

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

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

,

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

restrictive. At any specific pressure, temperature,- and
' temperature rate of change, one location within the reactor

(continued)

| .(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)
l

BACKGROUND vessel will dictate the most restrictive limit. Across the |
(continued) P/T span of the limit curves, different locations are mort

restrictive, and, thus, the curves are composites of the
most restrictive regions. )

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

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

The criticality limit includes the Reference 1 requirement
that the limit 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 limit is not operationally limiting; a more
restrictive limit exists in LC0 3.4.2, "RCS Minimum
Temperature For Criticality."

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

The consequence of violating the LC0 limits is that the RCS
has been operated under conditions that could have resulted
in brittle failure of the RCPB, possibly leading to a non-
isolable leak or loss-of-coolant accident. In the event
these limits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code Section XI, Appendix E
(Ref. 7) provides a recommended methodology for evaluating
an operating event that causes an excursion outside the
limits.

(continued)

O
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RCS P/T Limits
B 3.4.3 |

i

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 encountering pressure, temperature, and temperature
rate-of-change conditions that might cause undetected flaws
to propagato and cause non-ductile failure of the RCPB, an ,

unanalyzed conditiM. Reference 8 establishes the
methodology for determining the P/T limits. Since the P/T
limits are not derived from_any DBA, there are no acceptance
limits related to the P/T limits. Rather, the P/T limits
are acceptance limits themselves since they preclude
operation in an unanalyzed condition.

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

a. Define the temoerature orofile. The reactor coolant
temperature rate of change is defined so that normal
plant-operation can readily proceed without
constraint. Cooldown and ISLH testing rates of change
are similarly defined. These rates of change become
LCO limits, as well as_ the bases for the heat transfer
calculations.-

b. Perform heat transfer calculations. The results
determine the thermal gradient through the vessel
wall. The analyses account for variances in flow rate
and the c'>nsequent changes.inithe rate of heat-
transfer between the reactor coolant and the wall
during different stages. of. heatup and cooldown,

c. Establish the material touchness as a function of
RInt. ASME_Section Ill, Appendix G provides the basis
for RT and Regulatory Guide 1.99 provides the basis
forad$Is,tingRT as a function of neutron fluence
and material con,sYituents and impurities,

d. Perform a LEFM analysis tA establish the P/T limiti.
The criterion for setting the limits is that the
combined pressure and temperature stresses cannot
exceed the material toughness for the specific
temperature under examination. 'The analytical stress .

concentration at each location is driven by
postulating specific flaw sizes. Stress intensity.
factors for pressure and temperature are calculated
and compared to a reference stress intensity factor.

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

APPLICABLE Safety factors are applied to the pressure stress
SAFETY ANALYSES intensity factor.

(continued)
With the material toughness established as a function
of RT stress analyses are performed per Reference 2
toseI37, hep /Tlimits. The limiting location oft

maximum stress may vary during heatup or cooldown
operations, depending on pressure, temperature, and
temperature 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.

e. Adiust the curv n. The curves are adjusted for
difserences in elevation between the instrument tap
locations and the vessel beltline and for system
pressure losses at different stages of heatup or
cooldown. The limit curves are also adjusted for the
estimated inetromant errer: Of the wide range pressure
and temperature instruments.

The P,T limit curves must account for a requirement
from Reference 1 that the minimum temperatures of the
closure head flange and vessel flange regions must be
at least 120*F above the limiting RT for these
regionswhenthepressureexceeds20f7of the
preservice hydrostatic test pressure.

The calculation assumes a semi-elliptical simface
defect with a depth of one-quarter of the wall
thickness, 1 T and a length of y T exists first at the3

inside of t$e , vessel wall, then at the outside of the
vessel wall. These dimensions are well within the
current detection capabilities of inservice inspection
techniques. Therefore, the P/T limit curves developed
for this postulated defect are conservative and
provide adequate prote: tion against non-ductile
failure.

To ensure that the radiation embrittlement effects on
the RT are accounted for in the calculations for the
limit ,o1 curves, the most limiting RT (of the various
reactor vessel components) is used,37and includes a

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

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 co)per and nickel
contents of the vessel material. T1e heatup and-
cooldown P/T limit curves include predicted
adjustments for the RT shift and state the number of
effective full power y,ea,rs for which this shift3

applies.

of the beltline region
The actual shift in RT 'shed periodically duringmaterialwillbeestabfi
operational history by removing and evaluating the-
irradiation surveillance specimens installed near the
inside wall of the reactor vessel in the core area.
Since the neutron spectra at the irradiation samples
and at' the vessel inside wall are essentially
identical,-the measured transition shift for a sample-
can be ap'alied'to the adjacent section of the reactor
vessel. The limit curves must be recalculated when
the actual RT from the surveil bnce specimens is-
higherthanthoye calculated RT ; for the presumedunradiation exposure.

RCS P/T Limits satisfy Criterion 2_of _ the NRC Interim Policy
Statement. <

LC0 The.two elements of this 100 are:

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

b. Limits on the rate of change of temperature.

The LCO limits apply to all components of' the RCS, except-
the pressurizer.

,

r

These limits define allowable operating regions and permit a - |
large number of operating cycles while providing a w1_de
margin to non-ductile failure. 1

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

(continued)

(continued) >
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RCS P/T Limits
B 3.4.3

BASES (continued)

cooldown, and ISLH
inputs for calculating the heatup,he LC0 for the rate ofLC0
testing P/T limit curves. Thus, t(continued)
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curve $.

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

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

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

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

O
APPLICABILITY The RCS P/T iimits 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 heatup or cooldown (MODES 3, 4, and 5)
or ISLH testing, their applicability is at all times in
keeping with the concern for non-ductile failure. The
limits do not apply to the pressurizer.

During MODES I and 2, other Technical Specifications provide
limits for operation that can be more restrictive than or
supplement these P/T limits. LC0 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB)
Limits"; LC0 3.4.2, 'RCS Minimum Temperature for
Criticality"; and Safety Limit 2.1, " Safety Limits," also
provide operational restrictions for pressure ant'
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)

(continued)
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! RCS P/T Lineits ,

' B 3.4.3 !

i

BASES (continued)
!

| APPLICABILITY The actions of this LCO consider the premise that a
'

(continued) violation of the limits occurred during nurmal plant
maneuvering. Severe violations caused by abnormal
transients, at times accompanied by equipment failures, may;

' also require additional actions from emergency operating
procedures.

-

ACTIONS ' A.1 and AJL

| Operation not within the P/T limits must-be restored to
; -within the limits. The RCPB must be returned 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
restoring:the parameters to within the analyzed range.,

| Most violations will not be severe, and the activity can.be
) accomplished in this. time in a controlled menner.

Besides. restoring operation'within limits, an evaluation is

O required to determine if RCS' operation can continue. The-
' evaluation must verify the-RCPB integrity remains acceptable

and_ must be_ completed before continuing operation. SeveralL
methods may be used, including comparison with pre-analyzed
transients in the stress analysess- new< analyses, or
inspection of the components. The evaluation must be
completed, documented, and approved in accordance with

i established plant procedures and administrative controls (
.

ASME.Section XI, Appendix E (Ref._6) may be used to s'upport
the evaluation. ;However, its-use-is restricted to
evaluation of the vessel beltline. The evaluation must-

extend to all ccmponents of the RCPB.

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

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

-(continued)

(continued)
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RCS P/T LiQits
B 3.4.3

BASES (contir.ued)

AC110NS Condition A is modified by a Note requiring both Required
(continued) 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 is insufficient because higher-than-
analyzed stresses may have occurred and may have affected
the RCPB integrity.

The combination of RCS pressure and temperature is
considered out of limits if the equipment used to measure
RCS pressure or temperature is determined to be ino)erable.
Required Actions A.1 and A.2 apply to restoring soci
equipment to OPERABLE status.

ILLrnd B.2

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

if the required restoration activity cannot be accomplished
in 30 minutes, Required Actions B.1 and B.2 must tie
implemented to reduce pressure and temperature.

If the required evaluation for continued operation cannot be
accomplished in 72 hours 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 favorable evaluation is accomplished while
reducing P/T conditions, a return to power operation may be
considered without completing Required Actions B.1 and B.2.

Pressure and temaerature are reduced by placing the plant in
MODE 3 within 6 1ours and in MODE 5 with RCS pressure
< 500 psig within 36 hours.

(continued)

(continued)-
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RCS P/T Limits
B 3.4.3

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 5 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

;

(~5'F/hr). A soak period may be desirable if a temperature 1

rate-of-change limit has been violated. The pressure limit i

uf 500 psig corresponds to the LCO 3.4.12 LTOP limit. |

|

l

SURVEILLANCE SR 3. 4. 3. l_
REQUIREMENTS

Verification.that operation is within LCO limits 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

D increments, 30 minutes permit assessment and correction for
( minor deviations within a reasonable time.

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

A Note requires this Surveillance to be performed only
during system heatup, cooldown, and ISLH testing. No
Surveillance requirement is given for criticality operations
because LC0 3.4.2, 'RCS Minimum Temperature for
Criticality," contains a more restrictive requirement.

[For this facility, the combination of RCS pressure and
temperature is measured as follows:]

_

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

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

(continued)

/ (continued)b
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RCS P/T Limits
D 3.4.3

BASES (continued)

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

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

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

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

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

Appendix E, " Evaluation of Unanticipated Operating
Events."

8. (NRC-approved topical report which defines the |
methodology for determining the P/T limits.)

_
-

0

|

I
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RCS Loops-MODES 1 & 2
B 3.4.4

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Locos-MODES 1 & 2
|

BASES
_

;

BACKGROUND The primary function of *he 9,CS is removal of the heat
generated in the fuel due to the fission process and
transfer of this heat, via the steam generators (SGs), to
the secondary plant.

|
The secondary functions of the RCS include:

.a. Moderating the neutron energy level .to the thermal
state, to increase the probability of fission;

b. Improving the neutron-economy by acting as a
.reflector; '

c. Carrying the soluble neutron poison, boric acid;

d. Providing a~second barrier.against fission-product
release to the environment; and

\ e. Removal of the heat generated in the fuel due to'

fission-product decay following a unit shutdown. '

The RCS configuration for heat transport uses two RCS loops.
Cach RCS loop contains a SG and two reactor coolant pumps
(RCPs). A RCP is located in each of the two-SG cold legs.
The pump flow rate has been sized to provide core heat
removal with appropriate margin to departure from nucleate
boiling (DNB) during power operation and for anticipated
transients originating'from power operation. This
specification requires two RCS loops with both RCPs in
operation in each loop.- The intent of the specification is
to require core heat removal with forced flow during power
operation. Specifying two RCS loops provides;the ainimum
necessary paths'(two SGs)~ for heat removal.

(continued)
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RCS Loops- riNES 1 & 2
B 3.4.4

BASES (continued)

APPLICABLE Safety analyses contain various assumptions for the Design
SAFETY ANALYSES Bases Accident (DBA) initial 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 flow rate
which is 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 majority of the plant
safety analyses are based on initial conditions at high core
power or zero power. The accident analyses which re of
most importance to RCP operation are the four pump
coastdown, single 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 limits 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 limits.

Steady-state DNB analysis had been performed for the four
pump combination, for four.pum) operation, the steady-state
DN3 analysis, which generates t1e pressure temperature and
Safety Limit (i.e., the departure from nucleate boiling
ratio (DNBR) limit), assumes a maximum power: level of 107%
RATED THERMAL POWER. This is the design overpower condition
for four pump operation. The 107% value is the accident
analysis setpoint of the nuclear overpower (high flux) trip
and is based on an analysis assumption that bounds possible
instrumentation errors. The DNBR limit defines a locus of
pressure and temperature points which result in a minimum
DNBR 2 the critical heat flux correlation limit.

The number of 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 is an initial condition for transient and steady-state
analyses.

(continued)
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RCS Loops-MODES 1 & 2
B 3.4.4 i

BASES (continued)
,

I

LC0 The purpose of this LCO is to require adequate forced flow
for core heat removal. Flow is represented by having both-
RCS loops with both RCPs in each loop in operation for
removal of heat by the two SGs. To meet safety analysis
acceptance criteria for DNB, four pumps are required at
rated power. 3

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.
instrumentation channels are:) SGand(henceRCSloop,

These specific

OPERABILITY with regard to SG water level is ensured by the
Reactor Protection System (RPS) in MODES I and 2. A reactor
trip places-the plant in MODE 3 if any-SG 1evel is s L25]%
as sensed by the RPS. The minimum water level to declare
the SG OPERABLE is (25)%.

(For this facility,-the following support systems are-

required to be OPERABLE to~ ensure RCS loop OPERABILITY:]

Q (For this facility, those; required support systems which,
upon their failure, do not require declaring the RCS loops
inoperable and their justification are as follows:)

,

,

APPLICABILITY In MODES I 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.
!
i Maximum decay heat production is approximately (7)% of RTP.
| As such, the~ forced circulation flow and heat sink

- >
I 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 LC0 3.4.5 (MODE 3),-,

LCO 3.4.6 (MODE 4), LCO.3.4.7~(MODE 5, Loops Filled), and
LCO 3.4.8 (MODE 5, Loops Not Filled),

i

~(continued)
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RCS Loops-MODES 1 & 2
B 3.4.4 '

BASES (continued)
_

ACTIONS Ad
If the required number of RCS loops is not in operation, the
Required Action is to reduce power and bring the slant to

1

This MODE 3 inwers power level and thus reduces t1e core '

heat removal needs and minimizes the possibility of
violating DNB limits. It should be noted that the reactor
will trip and place the plant in MODE 3 as soon as the RpS
senses less than four RCPs operating.

The Completion Time of 6 hours is reasonable,ll power in an
based on

operating experlence, to reach MODE 3 from fu
orderly manner and without challenging safety systems.

SURVEILLANCE 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 DNB. 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
normally indicate loop status.

SR 3.4.4.2

This SR provides the means necessary to determine SG
OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity 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 requirement 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

I (continued)

(continued)
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RCS Loops-HODES 1 & 2
B 3.4.4

BASES (continued)

I SURVEILLANCE indication of SG operation is the RCS water inventory
i RE0lllREMENTS balance performed in accordance with the requirements of
i (continued) LCO 3.4.13. 'RCS Operational LEAKAGE."

!

REFERENCES 1. (UnitName)FSAR,Section(),"[ Title)."'
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RCS Loop -MODE 3
8 3.4.5

,

()( B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Looos-MODE 3
1
l

BASES

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 pumps (RCPs) are used to provide
forced circulation heat removal during heatup and cooldown.
The MODE 3-decay heat removal requirements are low enough
that a single RCS loop with one RCP is sufficient to remove
core decay heat. However, two RCS loops are required to be
OPERABLE to satisfy the single failure criterion. Only one
RCP need be OPERABLE to declare the associated RCS loop
OPERABLE.

Reactor coolant natural circulation is not normally used but
it is sufficient for core cooling. However, natural

/G circulation does not provide turbulent flow conditions.
Q Therefore, boron reduction in natural circulation is

prohibited because mixing to obtain a homogeneous
concentration in all portions of the RCS cannot be ensured.

APPLICABLE Analyses have shown that the rod withdrawal event from
SAFETY ANALYSES MODE 3 with one RCS loop in operation is bounded by the rod

withdrawal initiated from MODE 2. The analysis of the rod
withdrawal ever.t establishes the acceptance limits for the
RCS loops in MODE 3. Reference to the analysis for this
event is 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.

(continued)
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RCS Loops-MODE 3
B 3.4.5

CASES (continued)

LC0 The purpose of this LCO is to require two RCS loops to be
available for heat removal thus providing redundancy. The
LC0 requires the two loops to be OPERABLE 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 permits a limited period of operation without
RCPs. All RCPs may be de-energized for s I hour ser 8-hour
period. This means that natural circulation has >een
established. When in natural circulation, boron reduction
is prohibited because cn even concentration distribution
throughout the RCS cannot be assured. Core outlet
temperature is to be maintained at least 10'F below the
saturation temperature so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction,

in MODES 3, 4, and 5, it is sometimes necessary to stop all
RCPs or shutdown cooling (SDC) pump forced circulation
(e.g., change operation from one SDC train to the other,
perform surveillance or startup testing, perform the
transition to and from SDC System cooling, or to avoid
operation below the RCP minimum net positive suction head
limit). 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 OPERABLE loop consists of at least one RCP providing
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 ensure RCS loop OPERABILITY in
MODE 3:]

(continued)

(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

inoperable 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 MODES is covered by LCO 3.4.4 (MODES 1
and 2), LCO 3.4.6 (MODE 4), LC0 3.4.7 (MODE 5 Loops
Filled),-and LCO 3.4.8 (MODE 5, Loops Not Filled).

ACTIONS Ad

If one required RCS: loop is inoperable, redundancy for
forced flow heat removal has been lost.

The Required Action is restoration of the RCS loop to1
OPERABLE status within a Completion 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.

1

If restoration is not possible within 72 hours, the unit
must be placed in MODE _4. In MODE _4, the plant may beI

placed on the SDC System. The allowed Completion Time of
12 hours is compatible with required-operation to achieve

; cooldown and depressurization from the existing plant
i condition without challenging plant systems.

.Q.1 and C.2
'

If- no loop is in operation, except as provided in Note- 1 in '

the LCO section, all operations involving a reduction of RCS
..

(continued)
.-

-(continued) l
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RCS Loops-MODE 3
8 3.4.5

BASES (continued)
:

ACTIONS boron concentration must be immedit,tely suspended. This is
(continued) 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 limes reflect the importance of maintaining
operation for heat removal.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

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 boi;ing. 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 normally indicate loop status.

SR 3.4.5.2

This Surveillance requires verification of water level in
each SG is 2 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, if needed,
to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper
breaker alignment and power availability to the required

(continued)

(continued)
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RCS Loops-MODE 3
8 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 No1e.
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RCS Loops-MODE 4
B 3.4.6

O
8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS toops-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
is to act as a carrier for soluble neutron poison, boric
acid.

In H0DE 4, either reactor 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 500 train is adequato for heat
removal. The other intent of this LC0 is to require that two
paths be available to provide redundancy for heat removal
(Ref. 1).

A
! O APPLICABLE in MODE 4, RCS circulation is considered in the

t 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 inalysis 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 LC0 is thus-retained as a Specification.

(continued)
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RCS Loops-MODE 4
B 3.4.6

BASES (continued)

LCO The purpose of this LC0 is to require that at least two
loops or trains, RCS or SDC, be OPERABLE in MODE 4 and one
of these loops 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
loop or train is required to be OPERABLE to meet the single
failure criterion.

The LCO Note 1 permits all RCPs and SDC pumps to be stopped
for 1 hour per 8-hour period. This means that natural
circulation has been established using the SGs. With the
RCS in natural circulation, boron 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 natural
circulation flow obstruction. (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
3ressure diminish. Without cooling by forced flow, higher
leat loads will cause the reactor coolant temperature and
pressure to increase at a rate proportional to the decay
heat load. Because pressure can increase, the applicable
system pressure limits (pressure and temperature (P/T)
limits or low temperature overpressurize protection (LTOP)
limit) must be observed and forced SDC flow or heat removal
via the steam generators must be reestablished prior to
reaching the pressure limit. 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 LC0 Note prohibits boron dilution when forced flow is
stopped because an even concentration distribution cannot be
assured.

(continued)

(continued) |
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; RCS Loops-MODE 4
B 3.4.6

BASES (continued)
I

LCO The LCO Note 2 requires that either of the following I

(continued) two conditions be satisfied before an RCP may be started i

with any RCS cold leg temperature s 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 t

water level specified in SR 3.4.6.2. RCS loop OPERABILITY
also includes the appropriate flow, level, pressure, and
temperature instrumentation 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 flow

O to the SDC heat exchanger (s),- along with appropriate flow
; and temperature instrumentatien 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 facility, the following support systems are
required to be OPERABLE to ensure RCS loop OPERABILITY in !

MODE 4:];

i (For this facility, those required support systems which,
'

upon their failure, do not require declaring the RCS loops
inoperable in MODE 4 and their justification are asi

j folloWs] i

APPLICABILITY In MODE 4, this LC0 applies because it is possible to remove
core decay heat and to provide proper boron mixing with
either-the RCS loops and SGs or the SDC System.

|
|

(continued) j
!

(continued)
!
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RCS Loops-MODE 4
8 3.4.6

BASES (continued)

APPLICABILITY Operation in other MODES is covered by LC0 3.4.4 (MODES 1
(continued) and 2), LC0 3.4.5 (MODE 3) LCO 3.4.7 (MODE 5. Loops

filled), and LCO 3.4.8 (MODE 5, Loops Not filled).

ACTIONS /L1

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

B.1 and B.2

If only one required SDC train is OPERABLE and in operation,
redundancy for heat removal is lost. The Required Action is
to restore a second loop or train to OPERABLE status within
I hour. The Comgletion Time is based on the fact that one
loop is still available for cooldown for the reduced heat
loads of this operating mode. If Required Action B.1 cannot
be accomplished within the required Completion Time and an
SDC train is OPERABLE, the plant must be placed in MODE 5
within the rioxt 24 hours, Placing the plant in MODE 5 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 a loss of the remaining
500 train, it would be safer to initiate that loss from
MODE 5 (s 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 SDC train operating, in an orderly manner and without
challenging plant systems.

L1 and C.2

If no RCS loops or SDC trains are OPERABLE or in operation,
except during Conditions permitted by Note 1 in the LCO |

section, all operations involving a reouction of RCS boron i
concentration must be suspended and action to restore one |

RCS loop or SDC train to OPERABLE status and operation must l
be initiated. Boron dilution requires forced circulation ;

for proper mixing, and the margin to criticality must not be

(continued) |

(continued)
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RCS Loops-MODE 4-
B 3.4.6

BASES (continued)
1

ACTIONS reduced in this type of operation. . The immediate Completion
(continued) Times reflect the importance of maintaining operation for-

decay heat removal. The-action to restore must continue
until one loop or train is restored to operation.

SVRVEILLANCE SR 3.4.6.1
REQUIREMENTS

_ _

This Surveillance requires verification of. the required loop
.or train in operation every 12 hours to ensure forced flow
is providing heat removal. Verification includes flow rate
and temperature monitoring. The 12-hour interval has been
shown by-operating practice to be sufficient to regularly

i assess degradation and verify operation within safety
i analyses assumptions, in addition. control- room indication
!) and alarms will normally indicate loop status.
)

i .SR 3.4.6.2
I This Surveillance requires verification of water level in

the required SGs 1 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. Tho

- 12-hour interval has- been shewn by operating practice to be
sufficient to_ regularly assess degradation and verify-
operation within stfety analyses assumptions.

SR 3.4.6.3

Verification that thc. required number of loops or -trains are
OPERABLE ensures that additional RCS loops or SDC 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- 1. Generic letter 88-17, " Loss of Decay Heat Removal,"
U.S. Nuclear _ Regulatory Commission, October 17,.1988.-

O
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RCS Leops-MODE 5 Loops filled
B 3.4.7

,

Q B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Looos-MODE 5. Loops Filled-

BASES
.

.

BACKGROUND in MODE 5 with the RCS loops filled, the primary function of
the reactor coolant it to remove decay heat and transfer
this heat to the steam generator (s)-(SG(s)) or shutdown
cooling (SDC) heat exchangers. While_ the principal means
for decay heat removal (DHR) is via the SDC System, the SGs
are specified as a backup means for redundancy. Even though
the SGs canhot produce steam in-this 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, beat transfer will
occur. 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 varycto suit the. operational needs. The-4

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-LC0 is to require that a
second path be available to provide' redundancy for heat
removal (Ref.1).

The LC0 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 in MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determination.of the-time available for mitigation of the

accidental boron dilution event. The SDC trains provide
this circulation.

(continued)

(continued)
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RCS Loops--HODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABLE The analysis for the accidental borGn dilution event
SAFETY ANALYSES establishes the acceptance limits for the RCS loops in

(continued) N0DE 5. Reference to the analysis 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 challenge the
integrity of a fission-product barrier. Although thu 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 LC0 is thus retained as a Tedmical Specification.

LC0 The purpose of this LC0 is to require that at least one of
the SDC trains be OPERABLE and in operation with an
additional SDC train OPERABLE or two SGs with secondary-side
water level 2 [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, if 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 2 [25% wide range]. Should the operating
SDC train fail, the SGs could be used to remove the decay
heat.

The LC0 Note 1 permits all SDC pumps to be stopped for up to
I hour per 8-hour period. The circumstances for stopping )
both SDC 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 aubcooling limits; or I

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

The LC0 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) |

.

(continued)

CEOG STS B 3.4-42 01/01/91 2:26pm |

|



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

RCS Loops-MODE 5, Loops Filled -
B 3.4.7

BASES (continued)

LCO- least 10'F below saturation temperature so that no-vapor-
(continued) bubbla 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, i
the RCS loop flow path is to be maintained with subcooled: t

liquid-

In MODE 5, it is sometimes-necessary to-sto) all RCP or SDC
forced circulation. This is permitted to c1ange 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-

i

suction head limit.L 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 -is not ;
expected. '-

Note 2 in'the LCO allows one SDC trainLto 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;s 285'F:

1. Pressurizer waterJlevel must be < 35%; or
'

I 2. _ Secondary water temperature in each SG must be <'100'F

| above each of the RCS cold-leg temperatures.-
,

. -

,F Satisfying either of the above conditions will preclude a
;. : low 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 plannet heatup by permitting removal of SDC
trains from operation when at least one RCP is in operation. !3

! 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.
4

. t

{ (continued)

(continued)

.
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RCS Loops-MODE 5, Loops filled
B 3.4.7

BASES (continued)

LCO An OPEP.ABLE SDC train is com)osed of an OPERABLE SDC pump
(continued) and an OPERABLE SDC heat exc1 anger 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. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance 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 loops
inoperable in MODE 5 and their justification are as
follows:]

APPLICABILITY In MODE 5 with loops filled, forced circulation is provided
by this LC0 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 covered 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 A.1 and A.2

If only one SDC train is OPERABLE and in operation, and less
than two SGs have-secondary-side water levels 2 [25% wide
range], redundancy for heat removal is 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.1
or A.2 will restore redundant decay heat removal paths. The

(continued)

(continued)
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RCS Loops-MODE 5, Loops Filled j
B 3.4.7 |

|

O l

Q BASES (continued)

ACTIONS Completion Times of 15 minutes emphasize the importance of
(continued) maintaining the availability of two paths' for heat removal.

B.1 and B.2

If no train is OPERABLE or in operation, except as provided
in Note-1 in the LCO, all operations involving the reduction
of RCS boron concentration must be suspenaed and action 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
until one train is restored.

SURVEILLANCE -SR 3.4.7.1
REQUIREMENTS . .

This Surveillance requires verification that at least one
SDC train is in operation-and circulating reactor coolant-O

/ every 12 hours. Verification includes flow rate and

h 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 Frequency
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 1 [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

I 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
sufficient to regularly assess-degradation and verify
operation withir safety analyses assumptions,

j (continued)-

! (continued)
!
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RCS Loops-MODE 5, Loops Filled
B 3.4.7-

1

BASES (continued)

SURVEILLANCE SR 3.4.7.3
REQUIREMENTS

/ continued) Verification that the second SDC train is OPERABLE ensures
that the single tailure criterion is met. The requirement
also ensures that the hdditionsl train 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 Ja. been shown to be acceptable by operating
experience.

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

--

O

,

O
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RCS Loops-MODE 5,' Loops ~ Not Fill'ed
B 3.4.8

B 3.4 REACTOR C00LANT' SYSTEM (RCS):,

B 3.4.8 RCS Loops-NDE 5. Loops Not Filled -
,

BASES

BACKGROUND In MODE 5 with the RCS loops' not' filled,| the primary .

t function of the reactor coolant -is the removal of decay heat
i and-transfer of this heat to th'e shutdown cooling (SDC)-heat-

exchangers.- The steam generators (SGs) are not available as
a heat sink when the loops are not filled.- [Each facility ;.

! ishall- define what-is meant by " loops not filled" for each SG--

| -design. Also, each facility shall expand this. definition-
;and<backgrcund-section to cover the mid-loop operation'

concerns enpressd in GL 88-17. " loss of Decay Heat
.

-

: Removal,"30 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 5 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' e

intent of this LCO?is to provide forced flow from at leastO
/; one SDC train for decay: heat removal and transport. - Thed other intent of this LC0!is to require that;two paths be

avai' ..ble to provide redundancy for heat removal,

i

APPLICABLE In MODE 5,. RCS circulation is considered in.the
SAFETY ANALYSES determination of the time available >for mitigation of the.

accidental boron: dilution event. The-SDC trains provide2

-

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 limits for the RCS loops in; i
'

MODE-5. Reference to the analysis 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' i,

challenges to a fission-product barrier. Although the SDC1 ;

'

-

trains do not meet any specific: criterion of the NRC' Interim i
Policy Statement, they were identified in the Policy l

(continued)-

p (continued).
'
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RCS Loops-MODE 5, Loops Not filled
B 3.4.8

BASES (continued)

1
'

APPLICABLE Statement as an important contributor to risk reduction, and
SAFETY ANALYSES this LCO is thus retained as a Technical Specification, 1

(continued)

LC0 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 SDC
pump meets the LCO requirement for one train in operation.
An additional SDC train is required to be OPERABLE to meet
the single failure criterion.

The LC0 Note 1 permits the SDC pumps to be de-energized for-
s 15 minutes when switching from one train to the other.
The circumstances for stopping both SDC pumps are to be
limited to situations when the outage time is short and
temperature is maintained s (160]'F. The LCO Note prohibits
boron dilution or draining operations when SDC forced flow
is stopped.

The LC0 tote 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 on the inoperable train during the only time
when these tests are safe and possible.

An OPERABLE SDC train is 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 loop OPERABILITY in
MODE 5:]

[For this facility, those required support systems which,
upon their failure, do not nquire declaring t% RCS loops

(continued)-

(continued)
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RCS Loops-MODE: 5, Loops Not Filled
B 3 4.8

;

BASES -(continued)
i

LC0 ino erable in MODE 5 and their justification < are as
(continued) foi ows:]: I

;l

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

i

Operation-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). i

ACTIONS A.l |,

If only one required SDC. train is 0PERABLE and-in-. operation,; i
redundancy of heat removal is lost. The action _is to
initiate activities to restore a=second-train to OPERABLE; i

'
status and the' action must be_taken within 15 minutes. The
Complei Sn Time emphasizes the importance of maintaining the s

availabiiity of two paths for heat removal.
'

B.1 and B.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
REQUIiEMENTS

'

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)-L)
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RCS Loops-MODE 5, Loops Not filled
B 3.4.8-

BASES (continued)

SURVEILLANCE operating practice to be sufficient to regularly assess
REQUIREMENTS degradation and verify operation within safety analyses

(continued) assumptions.

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

O
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I Pressurizer
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 prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady-
state operation and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients.

The pressure control components addressed by this LC0
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-0perated Relief Valves
(PORVs)," respectively.

The maximum water level limit has been-established to ensureO that a liquid-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,

% (3ressurizer insurge) will not cause excessive level
clanges which could result in degraded ability for

"ig% pressure control.'
-

;

1 The maximum level limit permits pressure control equipment
j# to function as designed. The limit preserves the steam

~ space during normal operation, thus, both sprays and heaters
*y e 'i can' operate to maintain the design operating pressure. The

..g*. 3 level limittalso prevents filling the pressurizer (water
- f solid) for anticipated design basis transients, thus

:p,

is , (continued)

kh (continued)

n
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Pressurizer
B 3.4.9

BASES (continued)

BACKGROUND assuring that pressure relief devices PORVs or code safety
(continued) 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 PORV 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.

APPIICABLE In MODES 1, 2, and 3, the LC0 requirement for a steam bubble
SAFETY ANALYSES 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 bubble limits the volume of nori-
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 RCS
is operating at normal pressure.

The maximum level limit 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|

l establish the pressurizer water level limit. Assuming
proper response action by emergency systems, the level limit i

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)

(continued)
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B 3.4.9- |

-N -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. J
vapor.are: maintained in equilibrium under saturated-
conditions; for pressure control purposes- to' prevent bulk---

.

boiling-in the remainder of the RCS. - Key functions include; 1
". maintaining required primary system pressure during steady-

state-operation = and-limiting = the' pressure changes caused by! 11

reactor coolant: thermal expansion and contraction during-
i' normal load' transients,

The pressure control-' components addressed by this LC0 _ _
include .the' pressurizer water volume,lthe heaters, and; the.-
heater controlland power supplies. Pressurizer safety-
valves andspressurizer power-operated relief valves (PORVs). ,

are addressed by ,LCO 3.4.10, " Pressurizer Safety Valves,"
.'

and LCO 3.4.11,1 " Pressurizer Power-0perated Relief Valves :
'(PORVs)," respectively. 4

a

The maximum: water < level limit-has been established to ensure'( . - that a111guid-to-vapor interface exists to permit- RCS
pressure control, using theisprays and heaters, during?

,

normal operation and ' proper pressure response for--

anticipated design basis transients.1|The water level limit'
serves two purposes:

'a. Pressure control during normal operation maintains-
subcooled reactor' coolant in the loops 'and thus, in t

the-preferred state for heat 1 transport; and=-

i

b. By restricting the level to a_ maximum, expected. '

transient reactor: coolant' volume increases
()ressurizeriinsurge) will- not cause excessiveilevel;
c1anges which could result.in' degraded ability for-
pressure: control. ,

4The maximum level limit permits : pressure control equipment -
to function as designed. . The. limit = preserves the steam: 1
space during normal operation, thus, -both sprays and heatersi /
can operate to maintain the design operating pressure. The
level limit; also prevents filling the pressurizer (water
solid) for anticipated design basis transients .thus~

,

-(continued)_
.

| (continued)-
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Pressurizer
B 3.4.9

BASES (continued)
- _

BACKGROUND assuring that pressure relief devices PORVs or code safety
(continued) 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 PORV 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 care decay heat.

APPLICABLE In MODES 1, 2,- and 3, the LC0 requirement for a steam bubble
SAFETY ANALYSES 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 bubble limits the volume of non-
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 RCS
is operating at normal pressure.

The maximum level limit is of prime interest for the loss of
main feedwater (LOMFW) event. Conservative safety analyses
assumpticas 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
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)

(continued)
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Pressurizer
B 3.4.9

O
j d BASES (continued)

| APPLICABLE Evaluations performed for the design basis _ large-break loss-
_

| SAFETY ANALYSES of-coolant accident (LOCA), which assumed a higher-maximum
(continued) level than assumed for the LOMFW event, have been made. The4

higher pressurizer-level assumed for the LOCA is the basesa

! for the volume of reactor coolant released to the
i containment. The containment analysis-performed using the

mass and energy release demonstrated that-the maximum'

1 resulting containment pressure was within design limits.
.

1 The above ana;y:es are design basis analyses which are used
| to establish acceptance limits for the _ pressurizer. These

design basis analyses are referenced to assess chMges-to
| the. pressurizer to evaluate _ their effect on the acceptance

-l imi t s . -

i 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 event assumed in many accident analyses,;p maintaining hot, high pressure: conditions over an-extendedi

ig -time period is not evaluated as part of FSAR accident
analyses.4

! The maximum pressurizer water level 1_imit satisfies
-.

| Criterion 2 of the NRC Interim Policy _ Statement because-it .
prevents exceeding the initial reactor coolant mass which is-

-

an input assumption of the LOCA analysis. The maximum water
level also perinits 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.-
|
!

!

LC0 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)
,

(continued)
.
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Pressurizer
B 3.4.9

BASES (continued)

LC0 steam space for pressure control. The LCO has been
(continued) establishei to ensure the capability to establish and

maintain ptessure control for steady-state operation and to
minimize the 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 2 [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 pressuri7er 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 on the losses. The required
heaters and their controls must be connected to the
emergency buses in a manner that will 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 to ensure pressurizer OPERABILITY:]

[For this facility, those required support systems which,
upon 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 M00E 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 coolant pump startup.

(continued)

(continued)
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Pressurizer-
:B 3,4.9-

!

BASES (continued) j
i
,

APPLICABILITY In MODES 1, 2 and 3. .the need to maintain _ the availability;
(continued)- of pressurizer heaters and their. emergency power supplies is ;

most pertinent.- In the event of a-loss of offsite power the i

initial conditions of these MODES gives the-greatest demand ;

-

for maintaining _the RCS in a hot pressurized condition with
loop subcooling for an extended ' period.. For MODES 4, 5,
or 6, it is not necessary to control-pressure (by heaters).
to ensure loop'subcooling for heat transfer when the
Shutdown Cooling System is inservice-and therefore_the LCO-

,

is not applicable.
,

J.

ACTIONS A.1 and A.2 i

With pressurizer water level .above the limit : action mustib'ei
taken to-restore the plant to operation within the bounds ofc
the safety analyses. This is done by placing:the unit in
MODE 3 with the reactor trip breakers open _within 6. hours
and placing the unit in MODE 4 within an additional: 6 hours.
This takes the unit out of the applicable MODES and restores-

the plant to operation within the bounds of the safety
analyses.

Six hours is reasonable,- based on operating experience,--' to
reach MODE 3 from full power _in an orderly manner and
without challenging plant -systems.. --Further pressure and
temperature reduction to. MODE 4 places the plant into a MODE
where the LCO is not applicable. The 12-hour time to- reach
the non-applicable MODE is reasonable based on operating
experience for that evolution'.

Pressurizer water level:is considered out of limit's if--the
'

equipment _used to verify level-is determined to be~-
inoperable and Required Action A.1 applies for . restoring !

.this equipment to OPERABLE status.

IL1

If one group of pressurize'r heaters-is' inoperable,-
. -

-

restoration is required in 72. hours. The - Completion - Time .of:
72 hours is reasonable considering that a demand caused by -
loss of offsite-power would be' unlikely in this period.
Pressure control may be maintained during this time.using
normal station-powered heaters. .

(continued)

(cont'inued)'
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Pressurizer
B 3.4.9

BASES (continued)

ACTIONS C.1 and 0.2
(continued)

The plant must be placed in a MODE in which the LC0 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 placed 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 SR 3.4.9.1
REQUIREMENTS

This Surveillance entures that during steady-state
operation, piessurizer water level is maintained below the
nominal upper limit to provide a minimura 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 regularly assess
level for any deviation and verify that operation is within
safety analyses assumptions. Alarms are also available 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 p"ar supplies.

(continued)

(continued)
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" Pressurizer-
8 3.4.9

1

% 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, q

.1
,

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

2. Regulatory Guide 1.32, L? Criteria for . Safety Related . ;

Electrical _ Power Systems for: Nuclear Power Plants,"
USNRC, February 1977.

..

.

.

|
|

D'

|
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Pressurizer SafetyiValves
'8:3.4.10 *

-

B 3.4 REACTOR _ COOLANT SYSTEM (ROS)

B 3.4.10 Pressurizer Safety Valves

BASES '

BACKGROUND The purpose of'the two spr_ingaloaded pres'surizer safety.
valves is to provide RCS overpressure protection' 3 perating.- 0

;in conjunction with the-Reactor Protection System,Ltwo--
valves are used to assure that the:SafetyDLimit of.2750 psia 1
-is not exceeded for; analyzed transients-during operation-in l
MODES I.and 2. Two safety- valves are used- for MODE 3 -andi :
portions of MODE 4.: For the. remainder'of HODE 4, MODE 5 and 1

MODE 6 with the head on,Joverpressure protection is:provided
by operating procedures-and the LC0 3,4.12;:" Low Temperature: i

Overpressure Protection-(LTOP) System."- For.these .

- conditions,- American. Society of Mechanical. Engineers '(ASME). 1,
-

requirements are satisfied with oneLsafety: valve.

The self: actuated pressurizer. safety valvest are designed in
accordance with'the requirements sei, forth=in the-ASME t

Boiler and Pressure Vessel Code, .Section Illo(Ref. :1)... - The- ;

required lift pressure-is 2500-psia- -1%. . The safety valves

O discharge . steam from the pressurizer toca Lquench tank
..

:
i; located in-the containment. . The discharge flow is indicated- ;

by an increase in temperature downstream of the: safety;- J:

| valves and by an increase..in;the-quench tank temperature'and :--

i level. I

t

The upper and lower pressure limits are based on the :
-

1%-tolerance requirement (Ref.1)' forLlifting pressures
q~ -

. above 1000 psig - The-lift setting is for the' ambient
.

| conditicns associated with MODES 1,z2,:and 3.t'This requires
j either that the valves be set hot -or that a correlation-
| between hot and cold settings be established.

-

t

The pressurizer safety valves are part of: the primary.

'

' success path and mitigate the effects!of postulated
! accidents ~0PERABILITY:of the safety valves ensures that

i'

the RCS pressure willibe-limited to 110% .of- design pressure. H

The consequences of exceedingsthe~'ASME pressure limit- ",

(Ref.1) could include damage to-RCS components, increased..

. leakage, or a requirement-to perform additional stress
analyses prior to resumption of reactor.- oparation.'

,

i

j_ (continued) q

J
, 0:
LU .,i
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

APPLICABLE All accident analyses in the FSAR that require safety valve
SAFETY ANALYSES actuation assume operation of both pressurize;' safety valves

to limit 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 line 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-product 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.

LC0 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 lifting pressures
above 1000 psig. The limit protected by this specification
is the reactor coolant pressure boundary (RCPB) SL of 110%

(continued)
:

(continued)

O
1
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~ Pressurizer Stfety 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 limit 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 sermits testing i

and examination of the safety valves at higi pressure 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 e.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 istderived from
operating e'xperience that hot testing can-be performed

'within this time frame.

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

O [For this facility, the-following support systems are
required to be OPERABLE to ensure pressurizer safety val _ve-

-

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 5
because LTOP protection is provided. Overpressure
protection is not required in MODE 6 with the reactor vessel -

head detensioned.

(continued) !

O !

!
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

ACTIONS ful
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 challenge
the integrity of the RCPB.

B.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 H00E 3 within 6 hours and in MODE 4 below
275'F within 12 hours. The 6 hours allowed is reasonable,
based on operating 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 SR 3.4.10,1

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 III,
" Nuclear Vessels," Section XI " Rules for Inservice
Inspection of Nuclear Power Plant Components."

|
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Pressurizer PORVs
B 3.4.ll

'

; B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power-Operated Relief Valves (PORVs)
;

8

BASES-

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-gradea

i device. The PORV is an electromagnetic pilot-operated valve
i 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
i valve closure is accomplished manually using controls in the
i control room and may.be used to isolate a leaking PORV to

permit continued-power operation.; Most importantly, the4

-block valve is to be:used to . isolate -a stuck-open PORV to'

|O. isolate the resulting smallebreak loss-of-coolant accident
(LOCA). Closure terminates-the RCS depressurization and;Q coolant inventory loss.

,

The PORV, its block valve, and their c.ntrols are powered
4

from normal power supplies but areLalso capable of being
i powered from emergency suppli. s. Power. supplies for the
! PORV are separate from those for the~ block valve. Power
' supply requirements are defined in NUREG 0737, Paragraph III
; G.1 (Ref. 1).

The PORV setpoint is at the high pressure reactor trip _.:

! setpoint and below the opening setpoint for the pressurizer
i 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 limits-the' frequency of challenges-
from transients and limits the possibility of a small-break,

i 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)i

i

(continued)

- b
,

CE0G STS B 3.4-63 01/01/91 2:26pm

,

s

~ - , - - - ., ,,+wv., e ,v--,+,v. <w-e , a



Pressurizer PORVs
B 3.4.11

BASES (continued)

BACKGR0VND the PORV, cannot be isolated if they were to fail open. |

(continued) Accurate control of the PORV setpoint is therefore important i
for limiting the possibility of small-break LOCA. The ;

primary purpose of this LC0 is to ensure that the PORV, its
setpoint, and the block valve are operating correctly so the
potential for a small-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 a steam generator tube
rupture with offsite power unavailable.

The PORV may also be used for feed and bleed core cooling in
che 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
limits challenges to the safety valves. Although the PORV
acts as an overpressure device for operational purposes,
rafety analyses (do not take credit for PORV actuation, but]
do teke 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 is located at the top of
the pressurizer, the RCS response characteristics are
different from RCS loop piping breaks; analyses have been l

performed to investigate these characteristics.
|

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

1 1

(continued)

(continued)
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Pressurizer PORVs ,

8.3.4.11- !

BASES (continued)

APPLICABLE opening setpoint is established to be reasonably remote from
SAFETY ANALYSES expected transient challenges., The possibility is minimized:

(continued) 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 its 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 valve are deemed important to risk.

f

LC0 The LC0 requires-the PORV and its block-valve to be
-OPERABLE. The block valve-is required-to be OPERABLE so it

O-
may be used to isolate the flow-path if the PORV is not
OPERABLE. If 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 that1the PORV opening setpoint-is correct, the--

PORV is not subject to frequent challenges from possible
pressure increase transients, and therefore the possibility
of a small-break LOCA-through 6 failed open PORV 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 0PERABLE 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:]

-(continued).

O '
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Pressurizer PORVs
B 3.4.11

BASES (continued)

APPLICABILITY In MODES 1, 2, and 3, the PORV and its block valve are
required to be OPERABLE to limit the potential for a small-
break LOCA through the flow path. A likely cause for PORV
small-break LOCA is a result of pressure increase transients
which cause the PORV to open. Imbalances in the energy
output of the core and heat removal by the secondary system
can cause the RCS pressure to increase to the PORV opening
setpoint.- Pressure increase transients can occur any time
the steam generators are used for heat removal. The most
rapid increases will occur G higher operating power and
pressure conditions of M0fsES 1 and 2.

Pressure increases are less prominent in MODE 3 because the
core input energy is reduced, but the RCS pressure is high.
Therefore, this LCO is applicable in MODES 1, 2, and 3. The
LC0 is not applicable in MODE 4 when both pressure and core
energy are decreased, and the pressure insurges become much
less significant. The PORV setpoint is reduced for LTOP in
MODES 4, 5, and 6 with the reactor vessel head in place.
LC0 3.4,12 (LTOP System) addresses the PORV requirements in
these MODES.

The exception for LCO 3.0.4 permits entry into MODES 1, 2,
and 3 to perform cycling of tne PORV or block valve to
verify their OPERABLE status. Testing is typically not
performed in lower MODES.

ACTIONS A.1 and A.2

With the PORV inoperable and capable of being manually
cycled, either the PORV must be restored or the flow path
isolated within 1 hour. The block valve should be closed
but power must be maintained to the block valve, since
removal of power would render the block valve inoperable and
Condition C would apply. Although the PORV may be
designated inoperable, it may be able to be manually opened

g and closed and in this manner can be used to perform its
function. PORV inoperability may be due to seat leakage,
instrumentation problems, automatic control problems, or
other causes that do not prevent manual use and do not
create a possibility for a small-break LOCA. For these
reasons, the block valve may be closed but the Action

(continued)

(continued)
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|
Pressurizer PORVs |

B 3.4.11

O
V 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 I hour
are based on plant operating experience that minor problems
can be corrected or closure can be accomplished in this time
period.

B.1. B.2.1. B.2.2. B.2.3 B.2.4. and B.2.5

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored or. isolated by closing
the associated block valve and removing the power to the
block valve. - The Completion Time of I 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.is 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 H0DE in which the LC0 does not apply, as

Dg required by Condition D.-
U C.l. C.2.1. and C.2.2

If one block valve is inoperable, then it must be restored
to GFERABLE status, or place the associated PORV in manual
control. The prime importance for the capability to close
the block valve is to isolate a stuck-open PORV. Therefore,
if the block valve cannot be restored to OPERABLE status
within I hour, the Required Action is to place the PORV in
manual control to preclude 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 I hour are reasonable based on the small
potential for challenges to the system during this time
pertod and provide the operator time to correct the
situation. Because at least one PORV remains OPERABLE, the
operator 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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Pressurizer PORVs
B 3.4.11

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 restored 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 LC0 does not apply, as
required by Condition D. |

D.1 and 0.2

If the Required Action cannot be met within the associated
Completion Time, 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 within
12 hours. The 6 hours allowed -is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.
Similarly, the 12 hours allowed is reasonable, based on
operating experience, to reach MODE 4 from full power in an
orderly manner and without challenging plant systems.

E.1. E.2.1. E.2.2. E.2.3. and E.2 4

If more than one PORV is inoperable and not capable of being
manually cycled, it is necessary to either restore at least

-

one valve within the Completion Time of I hour or isolate
the flow path by closing and removing the power to the
associated block valves. The Completion Time of I 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
PORV remains inoperablo, then the plant will be b Condition
B with the time clock started at the original declaration of
having more than one PORV inoperable. If no PORVs are
restorad within the Completion Time, then the plant must be
placed in a MODE in which the LC0 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 manner and without challenging
plant systems.

(continued)

(continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)
_ ..

ACTIONS Similarly, the Completion Time of 6 hours to reach MODE 4
(continued) is reasonable, considering that a plant can cool down within

that time frame on one safety system train, in MODES 4 and
5. maintaining PORV OPERABILITY may be required. See LCO
3.4.12. " Low Temperature Overpressure Prot (>ction (LTOP)
System.'

)

! F.1. F.2.1. F.2.2. and F.2.3
:

If more than one block valve is inoperable, it is necessary'

to either restore the block 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 hours and
the remaining block valve in 73 hours. The Completion Time
of I hour to either restore the block valves or place the
associated PORVs in manual control 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 the block valves are restored such that only
one block valve is 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.

G.1 and G.2

If the Required Actions of Condition E 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 en orderly
inanner and without challenging safety systems. Similarly,
the Completion Time of 6 hours to reach MODE 4 is reasonable
considering that a plant can cool down within that time
frame on one safety system train. In MODES 4 and 5,
maintaining PORV OPERABILITY may be required. See LC0
3.4.12, " Low Temperature Overpressure Protection (LTOP)
System."

.

SURVEILLANCE SR 3ddbl
REQUIREMENTS

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

(continued)

(continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)

SURVEILLANCE (Ref. 3). If the block valve is closed to isolate a PORV
REQUIREMLNIS which is capable 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),
furthermore, these test requirements would be completed by
the reopening of a recently cicsed block valve upon
restoration of the PORV to OPERABLE status, i.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 CAllBRATION
every 18 months. The CHANNEL CAllERATION assures that the
PORV setpoint is appropriately mair,tained at the RLS high
pressure trip setpoint and thus remete from transient
pressure challenges. The calibration also assures that the
PORV setpoint is below the pressurizer safety valve
setpoint, thus limiting challenges to the safety valves.
The calibration can only be performed during a typical
refueling cycle and shutdown. The frequency of 18 months is
based on a typical refueling cycle and industry-accepted
practice.

SR 3.4J1J
PORV cycling demonstrates its function. P e Frequency of
18 months is based on a typical refuelini cycle and
industry-accepted practice.

SR 3.4.11.4

Operating the solenoid air control valves and check valves
on the air accumulators ensures the PORV control 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 demonstrate
PORV OPERABILITY.

(continued)

(continued)
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Pressurizer PORVs-

B 3.4.11

BASES (continued)

l

SURVEILLANCE SR 3.4.11.5 i
#

'

REQUIREMENTS

(continued) This surveillance is not required for plants with permanent
)E power supplies to the valves. The test demonstrates that
emergency power can be provided and is performed by
transferring power from the normal supply to the emergency
sup)1y and cycling the valves. The frequency of 10 months ,

is )aseo 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 (IE) Bulletin 79-05B, " Nuclear ;

Incident at Three Mile Island," April 21, 1979.

3. AShE Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components."

'
!

,
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: LTOP System
B 3.4.12

!

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Low Temocrature Overoressure Protection (LTOP) System
l

BASES
'

,

BACKGROUND The LTOP System controls RCS pressure at low temperatures so
the integrity of the reactor coolant pressure Boundary
(RCPB) is not compromised by violating 10 CFR 50, Appendix 0
(Ref.1),pressureandtemperature(P/T) limits. The
reactor vessel is the limiting RCPB component for
demonstrating such protection. LCO 3.4.3 provides the
allowabic combinations for operational P/T during cooldown,
shutdown, and heatup to keep from violating the Reference l'
requirements during the-LTOP MODES.

The reactor vessel material is less tough at low-
temperatures than at normal operating temperature.- As the
vessel neutron exposure accumulates, the material toughness
decreases and becomes less resistant to pressure stress at

-

low temperatures (Ref. 2). RCS pressure, therefore, is
maintained low at low temperatures and is increased only as
temperature is increased.

O The potantial for vessel overpressurization is most acute
when the RCS is water solid, occurring only during shutdown;
a pressure fluctuation can occur more quickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significaat 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 over)ressure protection by having a
minimum coolant input capa)ility and having ' adequate-
pressure relief capacity. Limiting coolant input' capability-
requires deactivating all but [one) high pressure safety
injection (HPSI) pump and [one] charging pump and isolating
the safety injection tanks (SITS). The pressure relief-
capacity requires either two redundant power-operated relief
valves (PORVs) or the RCS depressurized and a RCS vent of
n"icient size. One PORV or the RCS' vent is the-
m rpressure protection device that acts to terminate an
increasing-pressure event.

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

BACKGROUND With minimum coolant input capability, the ability to .
(continued) provide core coolant addition is 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
HPSI pump is actuated by SI.

The LTOP System for pressure relief consists of two PORVs
with reduced lift settings or an RCS vent of sufficient
size. Two relief valves are required for reduMancy. One
PORV has adequate relieving capability to keep from
overaressurization for the required coolant input
capa)ility.

P_QRLBrauirements

As designed for the LTOP System, each PORV is signaled to
open if the RCS pressure approaches a limit determined by
the LTOP actuation logic. The actuation logic monitors RCS
pressure and determines when the LTOP overpressure setting
is approached. If the indicated pressure meets or exceeds
the calculated value, a PORV is 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 limits of the LC0 ensures the PTLR
limits will not be exceeded in any analyzed event.

When a PORV is 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 Reauirements

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)

(continued)
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LTOP System
B 3.4.12

A

h BASES (continued)

BACKGROUND capable of relieving the flow resulting from the limiting
(continued) LTOP mass or heat input transient, and maintaining pressure

below the PTLR P/T limits. The required vent capacity may
be provided by one or more vent paths,

for an RCS vent to meet the specified flow capacity requires
removing a pressurizer safety valve, removing a PORVs
internals and disabling its 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 (Ref. 3) demonstrate that the reactor vessel
SAFETY ANALYSES is adequately protected against exceeding the Reference 1

P/T limits during shutdown. In MODES 1, 2, and 3, and in
MODE 4 with RCS cold leg temperature exceeding (275] F, the
pressurizer safety valves prevent 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.

5]g Each of these means has a limited overpressure relief
. capability.

The actual temperature at which the pressure in the PTLR P/T
limit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughness
decreases 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 i

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

Reference 3 contains the acceptance limits.that satisfy the
LTOP requirements. Any change to the RCS must be evaluated
against 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)
_

!

(continued)

,
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE Mass Innt Tvoe TransientA
SAFETY ANALYSES

(continued) a. Inadvertent $1; or

b. Charging to letdown flow mismatch.

Heat input Tvoe Transhall

a. Inadvertent actuation of pressurizer heaters;

b. Loss of residual heat removal cooling; or

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

1he 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] , li pump, and all but [one)
charging pump;

b. Inmiobilizing the SIT discharge isolation valves in
their closed positions; and

c. Disallowing start of an ECP if secondary temperature
is more than [46) F above prih.ary temperature in any
one loop. (LCOs 3.4.6, 'RCS Loops-MODE 4," and
3.4.7, "RCS Loops-M09E S, Loops Filled," provide this
protection.)

The Reference 3 analyses demonstrate that either one PORV or I
the RCS vent can maintain RCS pressure below limits when |

only one HPS! pump and one charging pump are actuated by St.
Thus, the LCO requires only [one) HPSI pump and [one) '

charging pump OPERABLE during the LTOP MODES. 51nce neither ,

the PORV nor the RCS vent can handle a full Si actuation, |
the LC0 also requires the SITS isolated.

The isolated SITS must have their discharge valves closed
and the valve power supply breakers fixed in their cpen
positions. The analyses show the effect of S!T discharge is

(continued)

(continued)

O
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| LTOP System
) B 3.4.12

BASES (continued)

!
! APPLICABLE over a narrower RCS temperatur6 range ((175)'F and below)

SAFETY ANALYSES than that of the LCO ([275) F. and below).
| (continued)

Fracture mechanics analyses established the temperature of4

1 LTOP Applicability at (275]'F. Above this temperature, the
|

pressurizer safety valves provide the reactor vessel
; 3ressure protection. The vessel materials were assumed to-

1 ave a neutron irradiation accumulation equal to
' 21 effective full power years of operation.
1

; The consequences of a small-break loss-of-coolant accident-
3 (LOCA) in LTOP MODE 4 conform-to 10 CFR 50.46 and 10 CFR 50,

Appendix K-(Refs. 4 and 5) requirements by having only (one]-

HPSI pump and [one)-charging pump OPERABLE and Si actuation
|, er.abled for these pumps,
I

| PORV Performance

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

i [450) psig. The setpoint is derived ay 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 analyses consider pressure
overshoot and undershoot beyond the .90RV opening and closing:

setpoints, resulting from signal processing and valve stroke'

times. The PORV setpoints at or below the derived limit
ensure the Reference 1 limits will be met.

| The PORY setpoints will be re-evaluated for compliance when
the revised P/T limits conflict with the LTOP analysis
limits. The PTLR P/T limits are periodically modified as-

the reactor vessel material toughness decreases due to
embrittlement caused by: neutron irradiation.. Revised PTLR
limits are determined using _ neutron fluence projections' and <

i- the results of examinations of the reactor vessel. material l
irradiation surveillance specimens. The-Bases for

-

Specification 3.4.3, "RCS Pressure and Temperature-(P/T),

Limits,' discuss these examinations.

The PORVs are considered active components. Thus, the
failure of one PORY represents the worst-case single active,

failure.'

:

| (continued)-
'

1 (continued)
-

'
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE f15._yrnt Perform MCI
SAFETY ANALYSES

(continued) With the RCS depressurized, analyses show a vent size of
(1.3) square inches is capable of mitigating the limiting
allowed LTOP overpressure transient, in that event, this
size vent maintains RCS pressures less than the niinimum RCS
pressure on the P/T limit curve.

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

The RCS vent is passive and is not subject to active
failure.

L10P System satisfies Criterion 2 of the NRC Interim Policy
Statement.

LCO 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 LC0 could lead to the loss of low
temperature overpressure mitigation and violation of the
Reference 1 limits as a result of an operational transient.

To limit the coolant input capability, the LCO requires only
(one) HPSI pump and [one) charging pump OPERABLE and all SIT
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 LC0 that provide overpressure mitigation
through pressure relief are:

a. Two OPERABLE PORVs; or

b. A depressurized RCS and a RCS vent. I

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

|
| (continued)

'

1

(continued)
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LTOP System '

B 3.4.12

BASES (continued)

LCO has proven its ability to open at that set 30 int, and motive
(continued) power is available to the two valves and t1eir control

circuits. [For this facility, the power support systems for
the PORV, 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 LTOP transient.'

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

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

APPLICABILITY This LC0 is applicable in MODE 4 when the temperature of any

Os
RCS cold leg is at or below [275) 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 1 P/T limits above [275]"F. When the reactor
vessel head is off, overpressurization cannot occur.

LC0 3.4.3, *RCS Pressure and Temperature (P/T) Limits,"
provides the operational P/T limits for all MODES.
LC0 3.4.10, " Pressurizer Safety Valves," requires the
OPERABillTY 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 is water solid, and a mass or
heat input transient can cause a very rapid increase in RCS

,

pressure when little or no time allows operator action to
mitigate the event.

(continued)

(continued)
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LTOP Systen
B 3.4.12

BASES (continued)

APPLICABILITY The Applicability is modified by a Note stating that SIT
(continued) isolation is only required when the SIT pressure is more

than or at the RCS pressure for the existing temperature, as
allowed in the PTLR. This Note permits the SIT discharge
valve surveillance performed only under these P/T
conditions.

ACTIONS A,1 and B.1

With more than [one) HPSI pump OPERABLE 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.

C.l. D.1. and Di2

A SIT unisolated requires isolation within I 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 I hour,
Required Actions D.1 and 0.2 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 of
[600) psig cannot exceed the LTOP limits if the tanks are
fully injected. Depressurizing the SIT below the LTOP limit
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 likely in the allowed times.

L.1

In Mode 4 when any RCS cold leg temperature is at or below ;

(275) F, with one PORV inoperable, two PORVs must be I

restored to OPERABLE status within a Completion Time of
7 days. Two valves are required to meet the LCO requirement

(continued)

(continued)
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LTOP System .

'

B 3.4.12

BASES (continued)
_

.

l
ACTIONS and to provide low temperature overpressure mitigation while ;

(continued) withstanding a single failure of an active component, l

The Completion Time considers the facts that only one PORV
is required to mitigate an overpressure transient and that 4

the likelihood of an active failure of the remaining valve
path during this time period is 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 5 or in '

H0DE 6 with the head on, the Com)letion Time to restore two |

valves to OPERABLE status is 24 1ours.

The 24-hour Completion Time to restore two PORVs OPERABLE in
MODE 5 or in MODE 6 den the vessel head is 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 any reason other than Condition A through
Condition F, 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 low temperature overpressure event-

and a possible brittle failure of the reactor vessel..

The Completion Time of 8 hours to depressurize and vent the
RCS is based on the time re uired to place the plant in this
condition and the relativel low probability of an
overpressure event during t is time period due to increased
operator awareness of administrative control requirements.

(continued)

l

O-

CE0G STS B 3.4-81 01/01/91 2:26pm



.._. _ __ _

|LTOP System
B 3.4.12

BASES (continued)

SVRVEILLANCE SR 3.4.12.j d 3.4.12.2. and SR 3.4.12.3
REQUIREMENTS

To minimize the potential for a low temperature overpressure
event by limiting the mass input capability, only (one) HPSI
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
locked out.

The frequency of 15 minutes before reducing RCS cold leg
temperature below (275)*f ensures the maximum number of
pumps permitted OPERABLE is not exceeded. The 12-hour
interval considers operating practice to regularly assess
potential degradation and verify operation within the safety
analysis.

SR 3.4.12d

The RCS vent at least (1.3? square inches is proven OPERABLE
by verifying its open condttion 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 position. A removed pressurizer safety
valve or similar vent fits this category.

The passive vent arrangement must only be open to be
OPERABLE. This surveillence 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 3.4.12.5

The PORV block vuive 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 r>wer 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)

(continued)
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8 3.4.12

BASES (continued)

SURVEILLANCE in the event the PORV develops excessive leakage or does not
REQUIREMENTS close (sticks open) after relieving an over-pressure event.

(continued)
The 72-hour Frequency 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.

SR 3.4.12.6

Performance of a CHANNEL FUNCTIONAL TEST is required within
:12) hours of decreasing RCS temperature to at or below

,

;275)*F and every 31 days to verify and, as necessary, 1

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

monthly basis that the PORV lift setpoints are within the
LC0 limit. PORV actuation could depressurize the RCS and is
not required.

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

Oi 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
lift setpoint can be reduced to the LTOP setting. The test
must be performed within (12] hours after entering the LTOP
MODES.

SR 3.4.12.7

Performance of a CHANNEL CAllBRATION on each PORV actuation
channel is 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. '

.

(continued) 4
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LTOP System
B 3.4.12

BASES (continued)

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

2. Generic Letter 88-11, "NRC Position on Radiation
Embrittlement of Reactor Vessel Materials and its
Impact on Plant Operation."

3. [ Unit Name) FSAR, Section [15. ), "[ Title)."

4. Title 10, Code of Federal Regulations, Part 50.46,'

" Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

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

6. Generic Letter 90-06, " Resolution of Generic Issue 70,
' Power-0perated 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)."

O

I

j
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RCS Operational LEAKAGE '
B 3.4.13

'

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.13 RCS ODerational LEAKAGE

- |

BASES ),

BACKGROUND Components that contain or transport the ' coolant to or from
the reactor core make up the RCS, Component joints are made
by welding, bolting, rolling, or pressure loading, and
valves isolate connecting systems from the RCS, The RCS
components, including the portions of the connecting systems
out to and including the isolation valves, define tie-
reactor coolant pressure Boundary (RCPB). !

During plant life, the joint and valve interfaces can:
.

produce varying amounts of reactor coolant LEAKAGE, through
either normal operational wear or mechanical deterioration. 1

The purpose' of the RCS operational LEAKAGE LCO-is to limit
system 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.-

, ,

O .10 CFR 50, Appendix A, GDC 30.(Ref.1) requires means- for i
detecting and,-to the extent practical, identifying the-
source of reactor coolant LEAKAGEL 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 separating the ' |

. identified LEAKAGE from the unidentified LEAKAGE is 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.
1

A limited amount of leakage'inside containment is. expected 1

from auxiliary systems that cannot_be made 100% leaktight.
.

Leakage from these systems should be detected located, and
-isolated from the containment atmosphere, if possible, to
not interfere with RCS LEAKAGE detection.

(continued)

(continue'd)
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RCS Operational LEAKAGE
B 3.4.13,

BASES (continued)

BACKGROUND This protection of LCO deals with protection of the RCPB
(continued) 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 LC0 include the possibility of a loss-of-
coolant accident (LOCA).

.__

APPLICABLE Except for primary-to-secondary LEAKAGE, the safety analyses
SAFETY ANALYSES do 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
such 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 containmer.t resulting 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 is relatively inconsequential.

The SLB is more limiting for site radiation releases. The
safety analysis for the SLB accident assumes 1 gpm.

primary-to-secondary LEAKAGE in one generator as an initial
condition. The dose consequences resulting from the SLB
accident are well within the limits defined in 10 CfR 100
or the staff-approved licensing basis (i.e., a small
fraction of these limits).

The above analyses are for Design Basis Accidents (DBAs)
that establish the acceptance limits for 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 operational LEAKAGE satisfies Criterion 2 of the NRC
Interim Policy Statement.

(continued)
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RCS Operational LEAKAGE
B 3.4.13 '

BASES (continued)

LC0 a. No Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being
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.

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonabic minimum detectable amount that
the containment air monitoring and containment sump
level monitoring equipment can 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,

c. Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered
D allowable becaJse LEAKAGE is from known sources that
(' do not interfere with detection of identified LEAKAGE

and is well within the capability of the RCS makeup
system. Identified LEAKAGE includes LEAKAGE to the
containment from specifically known and located
sources, but does not include pressure boundary
LEAKAGE or controlled reactor coolant pump (RCP) seal
leakoff (a normal function not considered LEAKAGE).
Violation of this LC0 could result in continued
degradation of a component or system.

d. Primary-to-Secondary LEAKAGE
throuah All Steam Generators (SGs)

Total primary-to-secondary LEAKAGE through all SGs of
1 gpm produces acceptable offsite doses in the SLB
accident analysis. Violation of this LC0 could exceed
the offsite dose limits for this accident. Primary-
to-Secondary LEAKAGE must be included in the total

i allowable limit for identified LEAKAGE.
|

(continued) )
(continued)

1

A I
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

LCO e. Er.imary-to-Secondary LEAQS1
(continued) throuah One S(i

The 720 gallon per day (gpd) limit on one SG allocates
the total 1 gpm allowed primary- to-secondary LEAKAGE
equally between the two generators.

. -

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressuri:ed,

in MODES 5 and 6 LEAKAGE limits are not required because
the reactor coolant pressure is far lower, resulting in
lower stresses and reduced potentials for LEAKAGE.

LCO 3.4.14, "RCS Pressure Isolation Valve (PIV) Leakage,''
measures leakage through each individual PlV and can impact
this LCO. Of the two PlVs in series in each isolated line,
leakage measured through one PlV does not result in RCS
LEAKAGE when the other is lenktight. If both valves leak
and result in a loss of mass from the RCS, the loss must be
included in the allowable Identified LEAKAGE.

_

ACTIONS Ad

Unidentified LEAKAGE, identified LEAKAGE, or primary-to-
secondary LEAKAGE in excess of the LCO limits 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 is necessary to
l prevent further deterioration of the RCPB.

B.1 and B.2

If any pressure boundary leakage exists or if unidentified,
identified, or primary-to-secondary LEAKAGE cannot be

,

I reduced to within limits within 4 hours, the reactor must be
brought to lower pressure conditions to reduce the severity'

| of the LEAKAGE and its potential consequences. The reactor
must be placed in MODE 3 within 6 hours and MODE 5 within

(continued)

(continued)
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RCS Operational LEAKAGE
B 3.4.13 -

BASES (continued)

i

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 full power are reasonable based on 7

operating experience to reach the required conditions from
full power in an orderly manner and without challenging -

. plant systems, in MODE 5, the pressure stresses acting on
'i the RCPB are much lower, and further deterioration is much

less likely, i

!

SURVEILLANCE SR 3.4.13.1
j REQUIREMENTS

Verifying RCS LEAKAGE within the LCO limits assures the<

4
,

integrity of the RCPB is maintained. Pressure boundary
LEAKAGE would at-first appear as unidentified LEAKAGE and
can only be positively identified 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

O 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 operating conditions and near

,

operating pressure. Therefore,'the requirement of SR 3.0,4
is not applicable for performing an RCS inventory balance
before entering MODE 4 or MODE 3.

Steady-state operatian is required to perform a proper
iinventory balance; calculations during maneuvering are not '

useful and the surveillance is not required unless.-steady-
state is established, for RCS operational LEAKAGE
determination by inventory-balance,; steady state is. defined
as stable RCS pressure, temperature. power level.
pressurizer and makeup tank levels, makeup and letdown,'and

lRCP seal-injection and return flows.

An early warning of pressure boundary LEAKAGE or- i

unidentified LEAKAGE is provided by the automatic systems
that monitor the containment atmosphere radioactivity and

.(continued)-

(contin' ued).

O
_
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RCS Operational LEAKAGE
D 3.4.13

BASES (continued)
_

SURVEILLANCE the containment sump level. These LEAKAGE detection systems
REQUIREMENTS arc specified in LC0 3.4.1$, *RCS LEAKAGE Detection

(continued) Instrumentation."

The 72-hour Frequency is a reasonable interval to trend
LEAKAGE and recognizes the importance of early leak
detection in the prevention of accidents.'

SR 3.4 1 2

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

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

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

3. (Unit Name] FSAR, Section [15), "[ Accident Analysis]."

, - --

|

'
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RCS PlV Leakage
B 3.4.14

8 3.4 REACTOR COOLANT SYSTEM (RCS)
iB 3.4.14 RCS Pressure Isolation Valve (PlV) Leakaqq

BASES
.-

BACKGROUND 10 CFR 50.2,10 CFR 50.55a(c), and GDC 55 of 10 CFR 50
Appendix A (Refs. 1, 2, & 3) define RCS PlVs as any two
normally closed valves in series within the reactor coolant
pressure boundary which separate the high 3ressure RCS from
an attached low pressure system. During t1eir lives, these
valves can prodtce varying amounts of reactor coolant
leakage throyin either normal operational wear or mechanical
deterioration. The RCS PlV LCO 3ermits RCS high pressure
operation when leakage through t1ese valves exists in
amounts that do not compromise safety. The PlV leakage
limit applies to each individual valve.

Leakage through both series PlVs in a line must be included
as part of the identified LEAKAGE, governed by LC0 3.4.13,
''RCS 0)erational LEAKAGE." This is true during operation
only w1en the loss of RCS mass throu
determined by an inventory balance (gh two series valves isSR 3.4.13.1) and

O identification of excessive unidentified LEAKAGE while
implementing Required Action A.) of LCO 3.4.13. A known
component of the identified LEAKAGE before operation begins
is the least of the two individual leak rates determined
for leaking series PlVs during the required surveillance
testing; leakage measured through one PlV in a line is not
RCS operational LEAKAGE if the other is leaktight.

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

!overpressure failure of the low pressure portions of' '

connecting systems. The leakage limit is an indication that
the PlVs between the RCS and the connecting systems are
degraded or degrading. PlV Leakage could lead to
overpressure of the low pressure piping or components.
failure consequences could be a loss-of-coolant accident ,

I

(LOCA) outside of containment, an unanalyzed condition which
could degrade the ability for low pressure injection.

The basis for this LCO is the 1975 Reactor Safety Study
(Ref. 4) that identified potential intersystem LOCAs as a
significant contributor to the risk of core melt. A

(continued)

p (continued)
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RCS P!V Lcakage
B 3.4.14

BASES (continued)

BACKGROUND subsequent study (Ref. 5) evaluated various PlV
(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.

PlVs are provided to isolate the RCS from the following
typically connected systems:

a. Shutdown Cooling (SDC) System;
b. : Safety Injection System); and
c. jChemical and Volume Control System).

For this facility, the PlVs are listed in Reference 6.

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

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 PlVs, which are part of the RCS
pressure boundary, and the subsequent pressurization of the
SDC System downstream of the PlVs from the RCS. Because the
low pressure portion of the SDC System is typically designed
for [600] psig, overpressurization failure of the SDC 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,

l 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
| 1eakage must be maintained within LC0 limits to ensure

assumptions used in the analyses are valid.

(continued)

(continued)
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,

RCS PiV Leakage.

i B 3.4.14

"

BASES (continued) !

. APPLICABLE These analyses establish the acceptance limits for RCS PlV
SAFETY ANALYSES leakage. Reference to these analyses is used to assess

:

(continued) changes to the facility which could affect RCS PIV leakage, ,

as they relate to the acceptance limits. ;

i 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

i Statement.
.

.

LCO RCS P!V leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve leakage is usually on
the order of drops per minute. Leakage that increases
significantly. suggests that something is operationally wrong

d and corrective action must be taken. Violation of this LC0
could result in continued degradation of a PlV, which could
lead to overpressurization of a low pressure system and the '

4 loss of the integrity of a fission-product barrier.

For the two PIVs in serics, the leakage requirement ap)1ies
to each valve individually and not to the combined lenage
across both valves, if the PlVs are not-individually leak
tested, one valve may have failed completely and not be

,

detected if the other valve in series meets the leakage
requirement. In this situation, the protection provided by
redundant valves would be lost.

,

The LC0 P!V leakage limit is 0.5 gpm per nominal inch of-
valve size with a maximum limit of 5 gpm. The previous ,

criterion of I gpm for all valve sizes imposed an-
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures ~. A study concluded a
leak rate limit based on valve size' was superior to a single
allowable value.

!

Reference 7 permi_ts 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)
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RCS PlV Leakage
B 3.4.14

BASES (continued)

LCO rate is adjusted to the maximum pressure differential by
(continued) assuming leakage is directly proportional to the pressure

differential to the one-half power.

_

APPLICABillTY In MODES 1, 2, 3, and 4, this LCO applies because the PlV
leakage potential is greatest when the RCS is pressurized.

In MODES S 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 /L1. A.2.1. and A.2.2

four hours are provided to reduce leakage in excess of the
allowable limit, lhe period permits operation to continue
under stable conditions while leakage is 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 isolated by two valves.
Required Actions A.2.1 and A.2.2 are modified by a Note
that the valves used for isolation must meet the same

' leakage requirements as the PlVs and must be on the RCPB.

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

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

| RCS PlV leakage is considered out of limits if the equipment
used to measure RCS PlV 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)

(continued)
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RCS PlV Leakage
B 3.4.14

BASES (continued)

ACTIONS B.1 and B.2
(continued)

If leakage cannot be reduced or the system isolated within
,

the respective Completion Time, the plant must be placed in !

a MODE in which the requirement does not apply. This is
.

done by placing the plant in MODE 3 within 6 hours and
4
'

MODE 5 within 36 hours. This action may reduce the leakage
j and also reduces the potential for a ' ACA outside the.

containment. The Completion Times are reasonable based on
.

o)erating experience to achieve the required MODES without,

cla11enging plant systems.
3 ,

!
*

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on each RCS PlV or isolation<

: valve is required to verify that leakage is below the
specified limit and to identify each leaking valve. The
leakage limit of 0.5 gpm per inch of nominal valve diameter

.

up to 5 gpm maximum applies to each valve. Leakage testing
requires a stabic pressure condition.-

. Testing is to be performed every 9 months, but may be
1 extended up to a maximum of [18 months), a typical refueling
: cycle, if the plant does not go into MODE 5 for at least

7 days. The 18-month Frequency is required in
10 CFR 50.55a g) (Ref.]8), is within the American Society of.

Mechanical En ineers (ASME) Code, Section XI (Ref. 9), and
'

is based on the prudence of performing surveillances like
this only during an outage. The Surveillance needs stable
conditions and has the potential for an unplanned plant
transient if performed with the plant at power.

'

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

reseating. PlVs disturbed in the performance of this,

Surveillance should also be tested unless documentation.

shows that an infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after

'

the valve has been rescated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or rescating the valve.,

(continued).

(continued)
.

.

'
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RCS PlV Leakage
B 3.4.14

BASES (continued)

SURVEILLANCE SR 3.0.4 is exemated for entry into MODES 3 and 4 to permit
REQUIREMENTS leak testing at ligh differential pressures with stable

(continued) conditions not possible in the lower H0 DES.

[For this facility, RCS PlV or isolation valve leakage is
measured as follows:)

SR 3 4_.J1 2 and SR 3.4.14.3

Verifying that the [SDC) autoclosure interlocks are operable
ensures that RCS pressure will not pressurize the ISDC)
system beyond 125% of its design pressure of [600) psig.
The interlock setpoint that prevents the valves from being
opened is set so the actual RCS pressure must be less than
:425) psig to open the valves. This setpoint ensures the
:SDC) design pressure will not be exceeded and the (SDC)
relief valves will not lift. The frequency of (18 months)
is based on engineering judgment and the fact that the
testing of these interlocks is best performed during a
refueling 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 Pressuro
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 Federal 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)

(untinued)
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RCS Piv Leakage
B 3.4.14

[* BASES (continued)
\

REFERENCES 6. [ ]
(continued)

7. ASME Boiler and Pressure Vessel Code, Section XI.
Subsection IWV, " Inservice Testing of Valves in
Nuclear Power Plants," Paragraph IWV-3423(e).

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

9. AFME Boiler and Pressure Vessel Code, Section XI,
Subsection IWV, " Inservice Testing of Valves in
Nuclear Power Plants," Paragraph IWV-3422.

_ _
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RCS LEAKAGE Detection Instrumentation |
B 3.4.15- |

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS LEAKAGE Detection Instrumentation !

BASES
_

'

BACKGROUhv GDC 30 of Appendix A to 10 CFR 50 (Ref. 1) requires means
for detecting and, to the extent practical, identifying the
loustion of the source of RCS LEAKAGE. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods-for
sM ccting LEAKAGE detection systems.

LMKA;iE htec+1on systems must have the capability to detect
significaat ce octor coolant pressure boundary (RCPB)_
ocgradation as soon after occurrence as practical to :
miniinize the potential for propagation to a gross failure.
Thus, an= early indication or warning signal is 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 containeo 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 is [(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 ir, creases in' unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when
released to the containment, can_be' detected by radiation
monitor,ng instrumentation. Reactor coolant radioactivity
levels will be low during initial reactor startup and for a
few weeks thereaf ter until- activated corrosion products have
been formed and fission products appear from fuel element
cladding contamination or cladding defects. Instrument
sensitivities of 10 pCi/cc radioactivity for particulate
monitoring and of 10~ pCi/cc radioactivity for gaseous
monitoring are practical for these LEAKAGE detection
systems. Radioactivity detection sys_tems 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 atmosphere would
indicate release _ of water vapor to the coStainment. Dew-
point temperature measurements can thus he used to monitor
humidity levels of the containment atmosphere as an

,

(continued)
,

p (continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued)

BACKGROUND indicator of potential RCS LEAKAGE. A l' increase
(continued) in dew point is well within the sensitivity range of

available inst:Jments.

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 operator 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 The need to evaluate the severity.of an alarm or an
SAFETY ANALYSES indicati- important to the operators, and the ability to

serify with indications from other systems iscompare w

necessan,,. 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 instrument
location yields an acceptable overall- response time.

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 separating the
identified LEAKAGE from the unidentified LEAKAGE provides
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.

(continued)

(continued)
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j!RCS-LEAKAGE Detection Instrumentation
B 3.4.-15-

!

BASES (continued)
>

y

APPLICABLE RCS LEAKAGE detection instrumentation satisfies-
SAFETY ANALYSES Criterion 1 of the NRC Interim Policy Statment.

|
(continued) i

i
s
1

LC0 One method of protecting against large RCS LEAKALE derives
from the ability of instruments to) rapidly _ detect extremely -!
small leaks. This LCO requires instruments c.f diverse
monitoring principles be OPERABLE-to provide a-high degree-

'
,

of confidence that _ extremely small--leaks -are detected in-
time to allow actions to place the plant in a safe condition.
when RCS LEAKAGE indicates possible-RCPB degradation.

The LCO is satisfied when monitors of diverse measurement'-
means are available; Thus, the containment sump monitor, in
combination with a particulate or gaseous activity monitor
(and a containment air cooler condensate flow rate monitor],:
provides an acceptable minimum.:

[For this facility, OPERABLE' LEAKAGE detection
instrumentation consists of the following:] _

[For-this facility,:the following support systems are
required to be OPERABLE to ensure LEAKAGE-detection _
instrumentation OPERABILITY:]1

(For this facility, those requi nd support systems which,
upon their failure, do not require declaring-the LEAKAGE-
detection instrumentation inoperable and their justification
are as follows:)

APPLICABILITY Because of elevated RCS temperature and pressure.In MODES 1,.
2, 3, and 4, RCS LEAKAGE detection instrumentation is-

required OPERABLE.

In MODE 5 or 6, the temperature is_s 200' Eland pressure-is
maintained 110w or at atmospheric. Since the temperatures
and-pressures are far lower than those for MODES -l,: 2, 3,
and 4, LEAKAGE and the' likelihood _ of crack propagation are
much smaller. Therefore the requirements =of this LC0-are
not applicable in MODES 5 and~ 6.

_

(continded)

O
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued) l

ACTIONS L 1 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.l.

B.1.1. B.l.2. and B,2

With both 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 radioactivity 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.

C.1 and C.2,

With the containment air cooler condensate flew 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 SP.
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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'.RCS' LEAKAGE Detection instrumentationi
B . 3. 4 ,15 ;-

BASES (continued)

A. ..

.

. i )ACTIONS operation may-continue while awaiting restoration''of the
(continued) containment air cooler condensate flow-rate monitor:toi ;

OPERABLE status. !
L

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

D.1 and D.2 -

With the containment atmosphere radioactivity monitor and
the containment air cooler condensate flow' rate monitor +

inoperable, the only means of detectingl. leakage is the-
containment sump monitor. - This condition-does not prov_ide' 3
the required diverse means:of leakage detection. The :
Required Action is:to restore ~ either ofcthe inoperable-.-

monitors.to'0PE" 3LE status within 30 days to regain the'
intended leaka g detection diversity. The 30-day completion q
time ensures that the plant <will not be operated in a - '

reduced configuration for a lengthy time. period.-

E.1~and E.2- .

O If a Required Action of Conditionc A, B, C, or.D cannotube- .
met within the required Completion Time,.the reactor:mustLbei

'

placed in a-H0DE in which the LCO does~not apply. This--

requires-placing the reactor _ in at'least MODE 3 within:
-

6 hours and in MODE 5 within 36-hours'.. The allowed
Completion Times are-reasonable basedson operating)s

experience-to perform the actions-in/an orderly manner and-
without challenging-plant; systems,

f.d -

With all required ' monitors inoperable,sno -automatic means - - r

of monitoring LEAKAGE are available,Tand immediate plant'
shutdown in accordance with LC0 3 A 3=.is_ required.

-SURVEILLANCE SR 3.4.15.1. SR -3.4.15.2. and SR 3.4.15.3--
REQUIREMENTS

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

(continued)-

(contin'ued)-

CE0G STS .B 3.4-103- :01/01/91 2:26pm--

L

2 ., . . _ . , -. . , - _ . . .



RCS LEAKAGE Octection Instruaentation
B 3.4.15

,

1

BASES (continued)
_

St''VEILLANCE instrument reliability and is reasonable for detecting
REv .9EMENTS off-normal conditions. Fcr this facility, a CHANNEL CHECK

(t =inued) consists of [ ]. |

SR 3 4.15.4. SR 3.4.15.5. and SR 3.4.15.6 I

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 operating experience has shown
it proper for detecting degradation. For this facility, an

ANALOG CHANNEL OPERATIONAL TEST [a CHANNEL FUNCTIONAL TL:T]
consists of [ ].
SR 3.4.15.7. SR 3.4.15.L and SR 3.4.15.9,

These SRs are the performance of a CHANNEL CAllBRATION for
each of the RCS LEAKAGE detection instrumentation channels.
The calibration verifies the accuracy of the instrument
string, including the instruments located inside
containment. The frequency of (18] months 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] ."

9
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RCS Specific. Activity
B 3.4.16

(3
C/ 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 dcce to the whole body and the thyroid I

an individual at the site boundary can receive for 2 hours
during an accident. The limits on specific activity ensure
that the doses are held to a small fraction of the
10 CFR 100 limits during analyzed transients and accidents.

The RCS specific activity LC0 limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite
radioactivity dose consequences in the event of a steam'

generator tube rupture (SGTR) accident.,

The LC0 centains specific activity limits for both DOSE
EQUIVALENT l-131 and gross, 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 dosep guideline values. The limits in the LC0 are standardized

s'y based 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 limits. Each
evaluation assumes a broad range of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE The LCO limits on the specific activity of the reactor
SAFETY ANALYSES 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 LC0 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)
'

(continued)
10
Q ,
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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 todine specific
activity levels greater than the LC0 limit is permissible,
if the activity levels do not exceed the limits shown in
Figure 3.4.16-1 fnr 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
probability 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 levels, but still be within 10 CFR 100 dose
guideline values.

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

LC0 The specific iodine activity is limited to 1.0 pCi/gm DOSE
i.QUIVALENT l-131, and the total specific activity in the
primary coolant is limited to the number of pCi/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 limit on DOSE EQUIVALENT I-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 limit on gross specific

(continued)

(continued) e
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RCS-Specific Activity
B 3.4.16 i

|

BASES (continued)
i

LC0 activity ensures the 2-hour whole body dose to an individual |
(continued) at the site boundary during the Design Basis Accident _will

be a small- fraction of the allowed whole body dose. ;

The SGTR accident analysis (Ref. 2)- shows _that the 2-hour
site boundary dose levels are within acceptable limits.
Violation 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
2 500?F; operation within the LCO limits for DOSE EQUIVALENT
I-131-and total specific activity are necessary-to contain-

-the potential consequences of a SGTR to within the
acceptable site boundary dose ' values.

For operation'in MODE-3 with RCS average temperature
_

< 500*F, and-in MODES 4 and 5, the release of radioactivity
in the event of a SGTR is unlikely since' the saturation

/" pressure of the reactor. coolant is below the lift pressure
i settings of the atmospheric dump valves and main steam

safety valves.

ACTIONS A.1 and A.2

With the gross specific activity in excess of the allowed
limit, 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)~

(v
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RCS Specific Activity
B 3.4.16 |

BASES (continued)|

; ACTIONS Gross specific activity is considered out of limits if the
(continued) equipment used to measure gross specific activity isI

determined to be inoperable at the time SR 3.4.16.1 is
performed. Required Action A.1 and Required Action A.2
apply to restoring such equipment to OPERABLE status.

B.1 and B.2

With the DOSE EQUIVALENT l-131 greater than the LC0 limit,
samples at intervals not to exceed 4 hours must be taken to
demonstrate the limits of Figure 3.4.16-1 are not exceeded.
The Completion Time of 4 hours is required to obtain and
analyze a sample. Sampiing must continue for trending.
The DOSE EQUIVALENT I-131 must be restored to normal within
48 hours. The Completion Time of 48 hours is required, if
the limit violation resulted from normal iodine spiking.

DOSE EQUIVALENT I-131 specific activity is conside.ed out of
limits if the equipment used to ineasure DOSE EQU NALENT ,

I-131 specific activity is determined to be inor,erable at
the time SR 3.4.16.2 is performed. Required Action B.1 and
Required Action B.2 apply to restoring such ecaipment to
OPERABLE status.

C.1

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 6 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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RCS Specific Activity
;B 3'4.16-.

t

BASES (continued)

SURVElLLANCE an-indication of any. increase in gross specific activity.- |
REQUIREMENTS Trending the results of this Surveillance allows proper 4

(continued) - remedial action to be taken beforet reaching the LC0 limit !

under normal operating conditions. The Surveillance is-
applicable in MODES 1 and 2 and in MODE-.3 with RCS average
temperature -at least 500'F. The 7-day _ rrequency considers
the unlikelihood of a gross fuel failure during thet time,.

SR 3.4'.16.2

This- Surveillance is performed to ensure . iodine remains -

within limit during normal operation, and followinglfast
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 is monitored every, ,

7 days. The Frequency,-between-2 and:6 hours after a power--
change of greater than or equal to 15% RATED THERMAL POWER'
within a 1-hour-period, is established because the. iodine ^>

levels peak during this time following fuel; failure; samples:
at.other times would provide inaccurate results.

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

SR 3.4.16.3-

A radiochemical analysis for E _ determination is required-
every 184 days (6 months):with the plant. operating :in MODE'l-
equilibrium conditions. The E determination directly
relates to the LC0 and is' required to verify plant . operation
withi.n- the- specified gross activity LCO limit. The_ analysis
for E'is- a measurement: of the average energies:per -
disintegration for isotopes-with half ' lives longer:than
15 minutes,_ excluding iodines. -The Frequency of 184 days

-

, recognizes E does not' change rapidly.
1

SR 3.0.4 does not apply so sam)1ing can be performed in
~

MODE'l. The sample must:be ta(enJafter 2. effective full 1
power days and 20 days of MODE'1Joperation have elapsed
since the reactor was -last subtritical- for at least -

!. 48 hours. This ensures the radioactive materials are at- i

equilibrium 1so the' analysis: for E-is representative and-

not skewed by-a crud burst or other similar abnorma1_ event.
,

(continued),

:
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RCS Specific Activity
B 3.4.16

BASES (continued)

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

2. (Unit Name] FSAR, Section [15.6.3], "[ Title)."

O

|

O
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RCS ' Loops-Test Exceptions:
B 3.4.17:

n

B 3.4 REACTOR COOLANT SYSTEMS (RCS)
'

B 3.4.17 RCS Looos-Test Exceptions:

BASES

BACKGROUND This special test exception to LC0 3.4.4 . "RCS Loops-
|

-

MODES I and 2," and LCO 3.3.-1, "RPS Instrumentation,"- .

permits reactor criticality under.nc .' low conditions during
PHYSICS TESTS (natural circulation dewstration, station
blackout, and loss of offsite power) wh|ie at-low THERMAL-
POWER levels. Section XI of 10 CFR Part Y),- Appendix B -
(Ref.1), requires that- a test program be attablished; to ;
ensure _that structures, systems, and componcats will perform
satisfactorily-in service. All functions necessary to
ensure that the specified design conditions are not exceeded'
during normal-operation and anticipated operational
occurrences 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

_

(O 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
accordance 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
low power operations'.

Tht. tests will include . verifying the ability to establish
and maintain natural circulation following a plant trip
between 10% and 20% of RATED THERMAL-. POWER'(RTP), performing
natural circulation cooldown on emergency power, and, during
the 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)

O
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RCS Loops-Test Exceptions
B 3.4.17

BASES (continued)

APPLICABLE There are no transient or accident analyses which specify
: SAFETY ANALYSES the allowed 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
LC0 for clarity.

LC0 This LC0 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 LCO, plant operations
would be held bound to the normal operating LCOs for reactor
coolant loops and circulation (MODES I and 2), and the
appropriate tests could not be performed.

In MODE 2 whec core power level is considerably lower and
the associatec fSICS 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 s 20% RTP. These limits
ensure 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
performed 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 LC0 ensures that the plant will not be operated in
MODE 1 without forced circulation. It only allows testing
under these conditions while in MODE 2. This testing

' establishes that heat input 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.

(continued)
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- RCS Loops-Test Exceptions
6 3:e 17

BASES (continued) =

ACTIONS &J
If THERMAL POWER increases to > 5% RTP, the-reactor must be ,

tripped immediately. This'-ensures the plant is not > laced
in an-unanalyzed condition,-and prevents exceeding tie
specified acceptable fuel design limits. .

SURVEILLANCE SR 3.4.17.1
REQUIREMENTS . _ _ _ - .. -r

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 with_in the LCO. limits. ,

Plant operations are conductedislowly during 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 limit.

,

; SR 3.4.17.2 '

Within 12 hours of initiating PHYSICS TESTS,:a CHANNEL--

FUNCTIONAL TEST must be performed on:each logarithmic power,

level and linear power-level neutron: flux monitoring channel
to verify OPERABILITY and adjust setpoints _-to 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 appropriate- ,

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, 1
- Appendix B, " Quality Assurance Criteria for Nuclear -
Power Plants and Fuel Reprocessing Plants." !

2. Title 10 Code of Federal- Regulations, Part 50, i
Appendix -A, General Design Criterion 1, ''' Quality 1-

Standards and Records;"'1988.
.

J
!

|

i
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. SITS ,

B 3.5.1-

O,

'd B 3.5 EMERGENCYCORECOOLINGSYSTEMS(ECCS)'

B 3.5.1 Safety In.iection Tanks (SITS)

9

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 to'
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
equilibriuni 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 throuc steamO flashing and ejection out the break. The' co' e is --

-
r

,

U essentially in adiabatic heatup. The-balance of SITS
-

inventory is then available' to help fill: 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 gan The SITS are
passive components, since no'o)erator'or control action is
required for them to perform t1eir function. Internal tank
pressure is sufficient to discharge the_ contents to the RCS,
if RCS pressure decreases 'below the. SIT. pressure.

-Each SIT is piped into one'RCS cold leg via the' injection
lines 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)

f
-

(continued) i
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SITS
B 3.5.1

BASES (continued)

BACKGROUND Additionally, the isolation valves are interlocked with the
(continued) pressurizer pressure instrumentation channels to ensure that

the valves will automatically open as RCS pressure increases
above 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 of the Institute of
E. . .crieal and Electronic Engineers (IEEE) Standard 279-1971
(Ref.1) for " operating bypasses" and that the SITS will bt
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 The SITS are taken credit for in both the large- and small-
SAFETY ANALYSES break LOCA analyses at full power (Ref. 2). These are the

Design Basis Accidents (DBAs) that establish the acceptance
limits for the SITS. Reference to the analyses for these
DBAs is used to assess changes to the SITS, as they relate
to the acceptance limits.

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of SI flow.
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 limiting large-break LOCA is a double-ended guillotine
cold leg break at the discharge of the reactor coolant pump.

(continued)

(continued)
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SITS
B 3.5.1 ,

y

BASES (continued)

:'

APPLICABLE During-this event,.the SITS discharge to-the RCS as soon as
SAFETY ANALYSES - RCS pressure decreases to below SIT pressure. As a

(continued) conservative estimate, no' credit is taken for SI-pump flow -
until the SITS are empty;: This results in a minimum
effective delay of over 60 seconds. during 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 pumped flow reaches the core. For the larger range-
of small breaks, the rate of blowdown.is such that the .

1

increase-in fuel clad temperature is terminated. solely.by
the SITS, with pumped flow then providing continued cooling,
As break s'ize 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
to 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

O. 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 s.2200'F;
'

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

c.. Maximum hydrogen generation from a zirconium-water
reaction is 5 0.01; 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)
i

(continued).
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SITS
B 3.5.1

BASES (continued)

APPLICABLE Since the SITS are passive components, single active
SAFETY ANALYSES failures are not a)plicable to their operation. The SIT

(continued) isolation valves,10 wever, are not single failure proo#:
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 SITS would be the closure of a
motor-operated outlet valve, the requirement to remove power
from these eliminates this failure mode.

The 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 limit 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 used 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
(72]% 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 room 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)

(continued)
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SITS
B 3.5,1

BASES (continued)

APPLICABLE The maximum nitrogen cover pressure limit' 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 i

(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) p3m is based upon boron- *

precipitation limits in tie core following a LOCA.
Establishing a maximum limit 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 '.0CA emergency procedures *

directing the operator to establish simultaneous hot and - i

cold leg injection are based on.the worst-case minimum boron.
precipitation time. Maintaining-the maximum SIl boton
concentrationLwithin the upper limit ensures-that the SITS
do not invalidate this calculation. An excessive boron
concentration in any of the borated water sources used for
injection during a LOCA could result in boron precipitationp earlier than predicted.

Theminimumboronrequirementsof(1500) ppm-arebasedon
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 is
accomplished by void formation 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 not account for dilution.by the RCS.

The S:Ts satisfy Criterion 3 of the NRC Interim Policy
Statement.

LCO The LC0 establishes the. minimum. conditions required to-
ensure that the SITS are available to; accomplish. their core -

(continued)

(continued)L
1
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SITS
B 3.5.1 |

BASES (continued)

LC0 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 is 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 10 CFR 50.46 (Ref. 3)
could be violated. For an SIT to be considered OPERABLE,
the isolation 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 OPERABLE to ensure SIT OPERABILITY:]

[For this facility, those 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 M00E 3 with RCS pressure 2 700 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 2 700 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: into 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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B 3.5.I

BASES (continued)

ACTIONS M
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
minimum 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 cor9
during reflood concentrates the boron in the saturated
liquid that remains in the core. In addition,' the volume of
the SIT is still available for injection. Since the boron
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.

U
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 1-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)

(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 LC0 does not apply. 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 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.

D.d

If more than one SIT is inoperable, the plant is in a
condition outside the accident analyses. Therefore,
LC0 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 other 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)

(continued)
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SITS-
B 3.5.1-

BASES -(continued)

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

(continued) off-normal -conditions. !
!

(For this facility, SIT borated water volume and nitrogen
cover pressure are measured.as follows:]

S.R 3.5.1.4

The~31-day Frequency to verify that each SIT boron
;

c ecentration 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 1
changes that could occur from mechanisms such as

,

stratification or-inleakage.. j
o

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-4

limit. It is not necessary to verify boron concentration.ifi
the.added water inventory is from the RWT, because the water;

'
- contained in the RWT is'within-the_ SIT boron concentration

requirements..

I (for-this facility SIT boron concentration-is measured as
follows:]-

!

.SR -3.5.1.5,

; Verification every 31 days that power is removed from each
i 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 . 1

SITS would be available for injection given a single failure-r

! coincident with a LOCA. Installation and removal of the
1

'

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)

(continued)
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SITS
B 3.5.1

BASES (continued)

SURVEILLANCE flexibility by avoiding unnecessary delays to manipulate the
REQUIREMENTS breakers 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 a
closed valve in the event of a LOCA.

REFERENCES 1. IEEE Standard 279-1971, " Criteria For Protectio 1
Systems for Nuclear Power Generating Stations."

2. (Unit Name] FSAR, Section (6.3], " Emergency Core
Cooling System."

3. Title 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light-W&ter Nuclear Power Plants."

4. (Unit Name] FSAR, Section (15], " Accident Analysis."

O

,

1

l
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ECCS-Operating
B 3.5.2

O
() B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.2 ECCS-Doeratino

BASES

BACKGROUND The function of the ECCS is to 3rovide core cooling and
negative reactivity to ensure t1at the reactor core is
protected after any of the following accidents: |

a. Loss-of-coolant accident (LOCA); |
1

b. Rod ejection accident (REA); I

c. 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

o\ 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 blowdown stage of the LOCA stabilizes,
injection flow is split equally between the hot and cold
legs. After the refueling water tank (RWT) has been
depleted, the ECCS recir.:ulation phase is entered as the
ECCS suction is automatically transferred to the containment
sump.

Two redundant 100% capacity trains are provided. In MODES
1, 2, and 3, with pressurizer pressure 2 1700 psia, each
train consists of high pressure safety injection (HPSI), low
pressure safety in.iection-(LP.il), and charging subsystems.
In MODES 1, 2, and 3, with pressurizer pressure 1 1700 psia,
both trains must be OPERABLE ' This-ensures that 100% of the
core cooling requirements can be provided in the event of a
single active failure.

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

(continued)
O
(j (continued)
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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 lines. The discharge header
from each LPSI pump divides into two supply lines, each
feeding the injection line 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) anust 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 low temperature conditions in the RCS, limitations
are plac:d on the maximum number of HPSI pumps that may be
OPERABLE. Refer to the Bases for LC0 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
(SI) systems are actuated upon receipt of an SIAS. The
actuation of nfeguard loads is accomplished in a programmed
time sequence. If offsite power is available, the safeguard
lwis start immediately in the programmed sequence. If
offs:te power is not available, the engineered safety
feature (ESF) buses shed normal operating loads and are

|
connectoi to the emergency diesel generators (EDGs). ;

Safeguaro loads are then actuated in the programmed time '

sequence. The time delay associated with diesel starting, I
sequenced 11ading, and pump starting determines the ti.Te
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 LC0 3.5.1,

(continued)

(continued) !
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! ECCS-Operating |
'B 3.5.2

BASES (continued)

BACKGROUND " Safety injection Tanks (Slis)," and LC0 3.5.4, ' Refueling
(continued) Water Tank (RWT) " provide the cooling water necessary to

meet GDC 35 (Ref, lj.

APPLICABLE The LCO helps to ensure that the following acceptance
SAFETY ANALYSES criteria, established by 10 CFR 50.46 (Raf. 2) for ECOSs,

will be met following a LOCA:

a. Maximum fuel element cladding temperature is 5 2200*F;

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

,

c. Maximum hydrogen generation from a zirconium-water
reaction is s 0.01 times the hypothetical amount
generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

,

d. Core is maintained in a coolable geometry; and

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

The LCO also limits the notential for a post-trip return to
power following a steam line break (SLB) and ensures that
containmerst temperature limits are met.

Both HPSI and LPSI subsystems are assumed to be OPERABLE in
the large-break LOCA analysis at-full power (Ref. 3). This
analysis establishes 6 minimum required runout flow for the
HPSI and LPSI pumps, as well as the maximum required
response time for their actuation. The HPSI aumps and
charging pumas are credited in the small-brea( LOCA
analysis. T11s analysis establishes the flow and discharge
nead requirements at the design point for the HPSI pum).
The SGTR and SLB analyses also credit the HPSI pumps, )ut
are not limiting in their design.

The large-break LOCA event with a loss of offsite power aad
a single failure (disabling one ECCS train) establishes the
OPERABILITY requirements for the ECCS, During the blowdown
stage of a LOCf the RCS depressurizes as primary coolant

(continued)
,e~s

(continued)
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ECCS-Operating
B 3.S.2

BASES (centinued)

APPLICABLE is ejected through the break into the containment. The
SAFETY ANALYSES nuclear reaction is terminated either by moderator voiding

(continued) durag large breaks or control element assembly (CEA)
insertion during small breaks. following depressurization,
emergency cooling water is injected into the cold legs,
flows into the downcomer, fills the lower plenum, and
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 all LOCA analyses, injection flow is not credited until
RCS pressure drops below the shutoff head of the HPSI pumps.

The LCO ensures that an ECCS train will deliver sufficient
water to match decay heat boiloff rates soon enough to
minimize core uncovery for a large LOCA. It also ensures
that the HPSI pamp will deliver suf W,1ent water during a
small-break LOCA and provide sufficient boron to maintain
the core suberitical fol'owing 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 2 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
upon to mitigate the co::aquences of other transients and
accidents.

In MODES I and 2, and in MODE 3 with pressurizer 3ressure
2 1700 psia, an ECCS train consists of an HPSI suasystem, an
LPSI subsystem, and a charging pump.

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

(continued)

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)
__ ,

LCO taking suction from the RWT on an SIAS and automatically
(continued) transferring suction to the containment sump upon a

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 HPSI and LPSI pumps and their respective
supply headers, to each of the four cold leg injectior ;

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 (SDC) 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 maintain its designed
independence to ensure that no single failure can disable
both ECCS trains,

'

(For this facility, the following support systems arei

j required to be OPERABLE to ensure ECCS train OPERABILITY:)

|\ (for this facility, those required sup ort systems which,
j upon their failure, do not require dec aring the ECCS trains
i inoperable and their justification are as follows:)
i
;
! APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure
| 2 1700 psia, the ECCS OPERABILITY requirements for the
> limiting Design Basis Accident (DBA) large-break LOCA are
! based on full power operation. Although reduced power would
i not require the same level of performance, the accident

analysis does not provide for reduced cooling requirements
in the lower MODES. The HPSI pump performance is based on
the small-break LOCA, which establishes the pump performance
curve and has less dependence on power._ The charging pump
performance requirements- are based on a small-break LOCA.
The requirements of MODES 2 and 3, with RCS pressure

.

11700 psia, are bounded by the MODE I analysis. !

The ECCS functional requirements of MODE 3 with RCS pressure
< 1700 psia and MODE 4 are described in LCO 3.5.3.

.t

(continued) f
(continued) |

CEOG STS B 3.5-15 12/27/90 6:43pm

!

1



_ ___

ECCS-Operating
B 3.5.2

BASES (continued)

APPLICABILITY As indicated in the Note, LCO 3.0.4 and SR 3.0.4 are
(continued) expected for entry into MODE 3. This exception is required

for plants with an LTOP arming temperature at or near the
MODE 3 boundary temperature of 350*F. LCO 3.4.12. " Low
Temperature Overpressure Protection (LTOP) System,* requires

.

that certain pumps be rendered inoperable at and below the
LTOP arming temperaturr,. Whcn this temperature is at or
near the MODE 3 boundary temperature, time is needed to
restore the inopera' ole pumps to OPERABLE status. This note
provides the needed time to restore the pumps and ensures

.

that they will be restored in a timely manner by imposing a 1

time and temperature limit on the actions.

In MODES 5 and 6, plant conditions are such that the
probability of an event requiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LC0 3.4.7, "RCS Loops-MODE 5, Loops Filled "
and LC0 3.4.8, "RCS Loops-MODE 6 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."

O
ACTIONS IL1

If one or more components are inoperable and at least 100%
of the SI flow equivalent to a single OPERABLE ECCS train is
available, the inoperable components must be returned to
OPERABLE status within 72 hours. The 72-hour Completion
Time is based on an NRC Study (Ref. 4) using a reliability
evaluation and is a reasonable amount time to effect many
repairs.

An ECCS flow path is inoperable if it is not capable of
delivering the design flow to the RCS. The individual
components are inoperable if they are not capable of
performing their design function, or if supporting systems
are not availabie.

The LCO requires the OPERABillTY of a number of independent
subsystems. Due to the redundancy of trains and the
diversity of subsystems, the inoperability of one component
in a train does not render the ECCS incapable of performing

(continued)

(continued)
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ECCS-Operating
B 3 5.2

BASES (continued)

ACTIONS its function. Neither does the inoperability of two
(continued) different components, each in a different train, necessarily |

| result in a loss of function for the ECCS. The intent of
| this condition is to maintain a combination of OPERABLE i

| equipment such that 100% of the SI flow equivalent to 100% !

'

of a single OPERABLE train remains available. This allows
increased flexibility in plant operations _ when components in
opposite trains are inoperable.

An event accompanied by a loss of offsite power and the |
failure of an EDG can disable one ECCS train until power is i
restored. A reliability analysis (Ref. 4) has shown that-
the impact with one full ECCS train inoperable is
sufficiently small to-justify continued operation for
72 hours.

The Completion Time of Required A: tion A.1 has bee. provided i

with a Note to clarify that, for this LCO, all ECCC '

components are treated as an entity with a single Completion
Time, i.e., the Completion Time is on a Condition Basis, i

i

(For this facility, acceptable and unacce) table comoinations
of out-of-service components are establis1ed as follows:] i

for example, acceptable combinations of out-of-service
components include:

a. HPSI pump in train A and LPSI pump in train B
i(components serve different functions); and '

b. Charging pump in train A and containment sump
isolation valve in train B (components are in
separate, parallel flow paths).

For example, unacceptable combinations of inoperable
components include:

a. HPSI Pump in train A and HPSI control valve in train B
-|failed closed (prevents llPSI flow-to one cold leg); j

b. HPSI pump in train A and containment sump isolation
valve in Train B (removes both HPSI trains from
service during recirculation); and

(continued)

(continued)

O
V
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ECCS-Operating
B 3.5.2

BASES (continued)

ACTIONS c. Si cold leg check valve failed closed (example of a
(continued) single component disabling part of both trains by

preventing HPSI flow to one cold ag).

Reference 5 describes situations in which one component,
such as a residual heat removal (RHR) crossover valve, can
disable both ECCS trains. With one or more components
inoperable, such that 100% of the equivalent flow to a
single OPERABLE ECCS train is not available, the facility is
in a condition outside the accident analyses. Therefore,
LC0 3.0.3 must be immediately entered.

B.1 and B.2

If the ino)erable components cannot be returned to OPERABLE
status wit 11n the associated Comaletion Times, the plant
must be placed in a MODE in whic1 the LCO does not apply.
This is done by placing the plant in at least MODE 3 within
6 hours and by reducing pressurizer 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 SR 3.5.2 1
REQUIREMENTS

Verification of proper valve position ensures that the flow
path from the ECCS pumps to the RCS is maintained.
Misalignment of these valves 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 other administrative controls that
will ensure that a mispositioned valve is an unlikely
possibility.

(continued)

(continued)
|

O'
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i ECCS-Operating
'

B 3.5.2 -

| BASES (continued)
:

SVRVEILLANCE SR 3.5.2.2
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 positiont

prior to locking, sealing, or securing. A valve that
receives an actuation signal is allowed to be in a
non-accide.it position provided the valve will: automatically
reposition within the proper stroke time. This surveillance4

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 frequency 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 a standby, non-operating mode. As such,
flow path piping has the potential to develop voids and
pockets of entrained gases. Maintaining-the siping from the
ECCS pumps to the RCS full of water ensures t1at the system-
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.g., air,
nitrogen, or hydrogen) into the reactor vessel following a
SIAS or during SDC. The 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, l

SR 3.5.2.4-

Flow and differential head are normal tests of _ centrifugal
pump performanco required by Section XI of the American
Society cf Mechanical Engineers (ASME) Code. Because RCS
pressure is higher than the discharge head of the HPSI and

(continued)-

(continued).
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i ECCS-Operating
D 3.5.2

l BASES (continued)

SURVEILLANCE LPSI pumps, they are tested on recirculation flow.
REQUIREMENTS Dolivering their minimum recirculation flow, the pumps

(continued) operate near their shutoff head. This test thus confirms
one point on their design curve and is indicative of overall
performance. Such inservice inspections confirm component
OPERADILITY and trend performance, as well as detect
incipient failures by indicating abnormal performance. A

quarterly frequency for such tests is a Code requirement.

SR 3. 5. 2 d

Discharge head at minimal recirculation flow is a normal
iest 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
degradation and incipient failures.

SR 3.5.2.6. SR 3.5.2.7. and SR 3.5.2 0'

These $Rs demonstrate that each automatic ECCS valve
actuates to its required position on an actual or simulated
SIAS and on a RAS, that each ECCS sump starts on receipt of
an actual or simulated SIAS, and t1at 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
piant transients if the SRs are performed with the reactor
at power. The 18-month frequency is also acceptable based
on ;onsideration of the design reliability (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 is
monitored as part of the Inservice Testing Program.

SR 3.5.2.9

Realignment of valves in the flow path on a SIAS is
necessary for proper ECCS performance. The safety injection
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 is not required for plants with flow-limiting orifices.
The 18-month frequency is 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)

(continued) O
CEOG STS B 3.5-20 12/27/90 6:43pm

- - _



ECCS-Operating
B 3.5.2

BASES (continued)

SURVEILLANCE SR 3.5.2.10
REQUIREMENTS

(continued) Periodic inspection of the containment sump ensures that it
is unrestricted and stays in proper operating condition. An
18-month Frequency was developed considering it is prudent
that this surveillance only be performed during an outage.
This is due to plant conditions needed to perform the
surveillance and access to the location. This Frequency is |sufficient to detect abnormal degradation and is confirmed
by operating experience._

.

REFERENCES 1. Title 10 Code of federal Regulations, Part 50,-
Appendix A, General Design Criterion 35, '' Emergency

,

i

Core Cooling System."

2. Title 10, Code of federal Regulations Part 50.46,
t

" Acceptance Criteria for Emergcncy Core Cooling |Systems for Light-Water Nuclear Power Plants."
i

3. [ Unit Name] FSAR, Section (6], "[ Emergency Core
CoolingSystem]."

4. NRC Memorandum to V. Stello, Jr, from R.L. Baer,
" Recommended Interim Revisions to LCOs for ECCS 1

l

Components," December 1, 1975.
_|

S. IE Information Notice No. 87-01, "RHR Valve
Misalignment Causes Degradation of ECCS in PWR$,"
January 6, 1987.

I

'I

O
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ECCS-Shutdown
B 3.5.3

B 3.5 EMERGENCYCORECOOLINGSYSTEMS(ECCS)

B 3.5.3 ECCS-Shutdown

BASES
, .. , ,, , . ..a _

BACKGROUND The Background section for Bases B 3.5.2 is 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 Safety Analyses section of Bases 3.5.2 is
SAFETY ANALYSES applicable to these Bases.

In these MODES, the decay heat generation and RCS blowdown '

O rates are such that a single HPSI pump is capable of
providing the core cooling function in the event of a loss-

i

of-coolant accident (LOCA). |

|

LCO Due to the stable conditions associated with operation in
these MODES and the reduced probability of a Design Basis
Accident (DBA) occurring, the ECCS operational requirements -

are reduced. Included in these reductions is-that the
automatic actuation of a safety injection actuation signal
(SIAS) is not available. Sufficient time exists for manual 1

actuation of the HPSI subsystem to mitigate the consequences i

of a DBA.

An additional relaxation in the ECCS requirements for these -
MODES is that only one HPSI subsystem is required. This
requirement dictates that single failures are not considered
during these MODES of operation-.

In MODE 3 with pressurizer pressure < 1700 psia, an ECCS
subsystem is composed of a single HPSI subsystem. Each

(continued)

O (continued)'
)
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ECCS-Shutdown
B 3.5.3

BASES (continued)

LCO HPSI subsystem includes the piping, instruments, and
(continued) controls to ensure an OPERAB.E 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
HPSI 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 is acceptable
without single failure consideration, based on the stable
reactivity condition of the reactor and the limited core
cooling requirements, the low pressure safety injection
(LPSI) pumps may therefore be released from the ECCS train
for use in shutdown cooling (SDC). In MODE 4 with RCS cold
leg temperature s 285"F, a maximum of one HPSI pump is
allowed to be OPERABLE in accordance with LC0 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 support 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 2. 1700 asia, the
OPERABILITY requirements for ECCS are covered )y LCO 3.5.2,
" ECCS- Operat i ng . "

In MODE 3 with RCS pressure < 1700 psia and in MODE 4, one
OPERABLE ECCS train is acceptable without single failure
consideration, 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 5, Loops Not Filled." MODE 6 core cooling

(continued)

(continued)
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|

| ECCS-Shutdown
B 3.5.3

BASES (continued)
3

'!
APPLICABILITY recuirements are addressed by LCO 3.9.4, ' Shutdown Cooling

i (continued) anc Coolant Circulation-High Water Level,' and LCO 3.9.5,
i * Shutdown Cooling and Coolant Circulation-Low Water
! Level."
8 i

ACTIONS bl

: For this facility, an OPERABLE ECCS HPSI train consists of a-
HPSI pump, a heat exchanger, piping, instruments, controls,,

cables, and other equipment to ensure an OPERABLE flow path.

If no HPSI pump is OPERABLE, the unit is-not prepared to
respond to a LOCA. -The 1-hour Completion Time to restore at ,

least 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 5 where an

j ECCS train is not required.
,

The Note associated with Condition A is intended to convey
. that continuation of Actions is needed to restore the HPSI
! - train to OPERABLE status in view of the fact that the plant-

cannot go to MODE 5 because there is no SDC' train available.

1L1

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 5 in an orderly manner and without challenging
plant systems.

The Note associated with Required Action 8.1 is intended to-
restrict entry into this condition to those: times when at -
least one SDC train.is OPERABLE. The Note also is intended-
to convey that further action to reach MODE 5 should.be

,
' suspended if, while in Condition B, all SDC trains become ;

inoperable.
,

(continued)

i
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ECCS-Shutdown
,

B 3.5.3

BASES (continued)

SURVEILLANCE 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.

- , = =

0

0
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RWT
B 3.5.4,

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refuelina Water Tank (RWT)
i

BASES

I
1

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 System. A locked-open, motor-operated
isolation valve is provided in each header to allow the
operator to isolate the usable volume of the RL'T 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 is 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 availablei for injection following 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 > umps are
provided with recirculation lines'that ensure t1at 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 ) umps is transferred to the
containment sump, this flow pati 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)

(continued)
\
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RWT

B 3.5.4

BASES (continued)

BACKGROUND b. Sufficient water volume exists in the containment sump
(continued) to support continued operation of the ESF pumps at the

time of transfer to the recirculation niode of cooling;
and

c. The reactor remains suberitical 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.

__

APPLICABLE During accident conditions, the RWT provides a source of
SAFETY ANALYSES borated water to the HPSI, LPSI, containment spray and

charging pumps. As such, it provides containment cooling
and depressurization, core cooling, and replacement
inventory and is a source of negative reactivity for reactor
shutdown (Ref. 1). The design basis transients and
applicable safety analyses concerning 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 limit 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
inventory.

(continued)
.

(continued)
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RWT'

B 3.5.4

'

BASES (continued)

APPLICABLE Twenty minutes is the point at which 75% of the design flow
SAFETY ANALYSES of one HPSI pump is capable of meeting or exceeding the-

(continued) decay heat boiloff rate.2

When ESF pump suction is transferred to the sump, there must-
be sufficient water in the sump to er.fure adequate net

, '

positive suction head (NPSH) for the HPS! and containment
is) ray pumps. The RWT ca)acity must be sufficient to supply

tiis amount of water wit 1out considering the inventory added,

'

I 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.4

The [1720) ppm limit for minimum boron concentration was.

established to ensure that, following a LOCA with a minimum-

level in the RWT, the reactor will remain subtritical in the
cold condition following mixing of the RWT and RCS water
volumes. Small-break LOCAs assume that all control rods are'

inserted, except for the control element assembly (CEA) of
highest worth, which is withdrawn from the core. Large-

O break LOCAs assume that all CEAs remain withdrawn from the
core. The most limiting case occurs at beginning of life.;

The maximum boron limit of (2500| ppm 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 boiling!

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 minimum time in
which precipitation could occur, assuming that maximum boron
concentrations exist in the borated water sources.used for
injection following a LOCA. Boron concentrations in the RWT
in excess of the~ limit could result in precipitation earlier
than assumed in the analysis.

(continued)

(continued)

O
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RWT
B 3.5.4

BASES (continued)

APPLICABLE The upper limit of [100]''F and the lower limit of [40]'F on
SAFETY ANALYSES RWT temperature are the limits assumed in the 1

(continued) accident analysis. Although RWT temperature affects the
response of several analyses, the upper and lower limits
established by the LCO are not limited by any of these
analyses.

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

LCO The RWT ensures that an adequate sup31y of borated water is
available to cool and depressurize tie 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 following a DBA, and that adequate level exists
in the containment sump to support ESF pump operation in the
recirculation mode.

To be considered OPERABLE, the limits established in
SR 3.5.4.1, 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
inoperable 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
OPERABillTY 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
LC0 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."

(continued)
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RWT

B 3.5.4

BASES (continued)

ACTIONS Ad

If RWT borated water volume, boron concentration, or borated
water temperature is not within limits, the RWT must be

| returned to within limits within 1 hour. In this 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
or to place the plant in a MODE in which these systems are
not required. The short period of I hour to restore the RWT
to OPERABLE is based on this condition simultaneously

t affecting multiple trains.

If 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 limits
and Required Action A.1 applies to restore such equipment to
operable status.

B.1 and B.2

If the RWT cannot be returned to OPERABLE status within the;

/ associated Completion Time, the plant must be placed in a( MODE in which the LC0 does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
MODE 5 within 36 hours. The allowed Completion Times are

i
1

reasonable, based on operating experience related to the
|amount of time required to reach the required MODES from

full power in an orderly manner and without c.hallenging
plant systems.

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS

Verification every 24 hours that the RWT borated water
temperature is maintained within the limits assumed in the
accident analysis is frequent enough to identify a
temperature change that would approach either temperature
limit 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)

A (continued)(v)
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RWT
B 3.5.4

BASES (continued)

SVRVEILLANCE are within the operating temperature limits of the RWT.
REQV1REMENTS With ambient within this range, the RWT temperature should

(continued) not exceed the limits.

(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 initial supply is available for injection and to
support continued ESF pump operation on recirculation.
Since the RWT volume is normally stable and part of a
passive subsystem and is 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 is measured as
follows: ]
SR 3.5.4.3

I Verification every 7 days that the boron concentration of
the RWT is maintained within the required range ensures that
the reactor will remain suberitical following a LOCA.
Further, it ensures that the resulting sump >H will be

| maintained in an acceptable range such that )oron
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 is appropriate and has been show to
be acceptable through operating experience.

[For this facility, RWT boron concentration is measured as
follows: )

REFERENCES 1. [ Unit Name] FSAR, Section [6], "[litle]," and
Section15,"(Title)."

O
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Containment
|'B 3.6.1

B 3.6 CONTAINMENT SYSTEMS
.

| 8 3.6.1 Containment (Atmospheric)

BASES

BACKGROUND The containment is comprised of.the concrete reactor
building (RB), its steel-liner, and the penetrations through-
this structure. The structure is designed to contain
radioactive material that may be released from the reactor

icore'following a Design Basis Accident
|affsite radiation ex)osures are maintain (DBA), such that

'

ed within the.

f : requirements of 10 CrR 100 (Ref.1), or the NRC staff- '

% a1
$0krowed licensing basis (e. ., a specified fraction of 10 .

l00 limits). Additional y, this structure provides '

biologica14 thielding from the fission products that may be
pressatLin'the containment atmosphere followitg accident !

conditions'. N '
f

The containment is a reinforced concrete structure with'a
cylindrical walli atflat foundation mat, and a shallow dome

iroof. For containments with ungrouted tendons, the cylinder '

wall is prestressed with a post-tensioning system in the
vartical and horizontal directions and the dome roof is !

4

CN prestressed utillring a three-way p,ost-tensioning system.Q The inside surface of the: containment is lined with a carbon !
|

steel liner to ensurela high degree of leak tightness durings i

operating and accident conditions.; 4 '

The concrete RB is required forssbb ral integrity of the
containment under DBA conditions.- The steel liner and its- !
penetrations establish the leakage-limiting boundary of the 1
containment. Maintaining the containment OPERABLE limits of 1the leakage of fission-ptoduct radioactivity from the

Icontainment to the environment. Loss of containment |OPERABILITY could cause site-boundary doses, in the event of !

a DBA, to exceed values given in the licensing basis. All
leakage-rate requirements and SRs are in conformance with
10 CFR 50, A
exemptions. ppendix J (Ref. 2), as modified by approved

(continued)
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Containment
B 3.01

BASES (continued)

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

the limiting DBA without exceeding the design leakage rate,
such that, in conjunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of
fission-product radioactivity subsequent to a DBA will not
result in doses in excess of the values given in the
licensing _ basis.

The DBAs that result in a challenge to containment
OPERABIllTY from high pressures and temperatures are a loss-
of-coolant accident (LOCA), a main steam line break (itSLB),
and'a control element assembly ejection accident (Ref. 3).
In addition, release of significant fission-product radio-
activity within containment can occur from a LOCA. In the
DBA analyses it is assumed that the containment is OPERABLE
at event initiation, such that, for the DBAs involving
release of fission-product radioactivity, release to the
environment is, controlled 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 accidents, is defined in 10 CFR

.

50, Appendix J (Ref. 2), as L : the maximum allowable
contatnment leakage rate at'tlie calculated maximum peak
containment pressure (P resulting from.the limiting DBA.
The allowable leakege rl)te represented by t.lontainmentforms the basis
for the acceptance criteria imposed on all>
leakage-rate testing. For this unit,> L ' [0,1]% per day
and P - (55.7) psig, resulting from th$ limiting design
basis,MSLB (Ref. 3).

Satisfactory leakage-rate test results is a requirement for
the establishment of containment OPERABILITY. 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 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) |

(continued)

|
CEOG STS B 3.6-2 01/07/91 1:24pm !

._-



Containment
B 3.6.1

,

BASES (continued)

APPLICABLE The limits established in 10 CFR 100 (Ref. 1) are a whole-
SAFETY ANALYSES body dose of 25 rem, or a dose of 300 rem dose to the

(continued) thyroid from iodine exposure, or both. The NRC
staff-approved licensing basis may use some fraction of
these limits.

The containment satisfies Criterion 3 of the NRC Interim
Policy itatement.

!

'

w

LCO 6 The requirements stated in this LCO define the performance is.of the: containment fission-product barrier. The containments
,

design leakage rate, L -is an assumed initial condition. By
limiting'leakagetowithintheacceptancecriteriaof
10 CFA 50Nppendix J (Ref. 2), containment OPERABILITY is .

maintained,' - |~

The contal nt LC0 requires that containment OPERABILITY be
maintained.~ Other, containment LCOs support this LCO by
ensuring thett; e , ,' '

.- !
All penetrations' required _to be closed during accidenta.
conditions are' ither: "

1. capable -ofibeln closeE an OPERABLE automatic (
containment iso ation sys , or '(
closed by manual valves > 9 Ablind~ flanges, or j2.

deactivated automatic valves secured in their j

closed positions, except as provided-.in I
Reference ( );

b. All equipment hatches are closed;

Each air lock is OPERABLE (see LCO 3.6.2, Condition C,c.
Note 1); ,

1

d. The containment leakage rates are within their limits
as defined in the containment Leakage Rate-Testing
Program;

The sealing mechanism associated with each penetratione.
(e.g., welds, bellows, or 0-rings) is OPERABLE; and

,

(continued)

(continued)

O
!
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Containment
B 3.6.1

BASES (continued)

LCO f. The structural integrity of the containment is assured
(continued) by the successful completion of the Containment Tendon

Surveillance Program and by the associated visual
inspections of the steel liner 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 ensure a containment
configuration that is structurally sound and will limit
leakage to those leakage rates assumed in the safety
analyses. As a result, offsite radiation exposures will be
maintained within the limits of 10 CFR 100 (Ref.1) (or the
NRC staff-approved licensing basis) following the most
limiting DBA. The provisions of this LCO are implemented as
follows:

a. The OPERADILITY 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 LC0 3.6.3, " Containment Isolation
Valves," The SRs require either that the
associated containment 'isolat'.bn valves close
within the required time limit,ior the affected
penetration is isolated by closed 11 solation
valves or blind flanges, or the plant is shut
down, in addition, the Type C test required 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, is verified by the appropriate SRs
of LC0 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)

(continued)
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Containment |
B 3.6.1 I

i

BASES (continued)

LC0 b. The OPERABILITY of the containment equipment hatch is
(continued) assured by compliance with the leakage criteria

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

c. Containment air-lock OPERABILITY is required by LCO
3.6.2, " Containment Air Locks,' which recuires that at
least one door in each air lock be close during MODES
1, 2, 3, and 4, that the air locks satisfy the i

1 required 10 CFR 50, Appendix J (Ref. 2), leakage-test
requirements, as described in the Containment Leakage
Rate Testing Program, and that the door interlocks
function as required.

Ld.s iContainment leakage-rate requirements are contained in
10 CFR 50, Appendix J (Ref. 2 and the Containment-Leekege Rate Testing Program.),These requirements.are ;Jimplemented to ensure that the reactor containment as
a whole, and each of_ its senetrations and isolation
valves,' does not exceed tie specified leakage rates.

TheOPERA81LITYobfpenetrationsealingmechanismsise.
guaranteed bycthe successful completion of all the

ileakage-testing requirements stipulated in 10 CFR 50, i

Appendix J (Ref. 2).e
V

The measures implemente'd to meet the,above requirements jprovide assurance that the containment will perform its
designed safety function to mitigate the consequences of
accidents that could result in offsite' exposures comparable.
to the 10 CFR 100 (Ref. 1) guidelines, or some fraction as

:

established in the NRC staff-approved licensing basis, ]
1

t.
_.

APPLICABILITY In MODES 1. 2, 3, and 4, a DBA could.cause a release of
radioactive material to containment, 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, containment is not roquired to be 0PERABLE in
MODE 5 to prevent-leakage-of radioactive material from
containment. The requirements for containment during MODE 6
refueling operations are addressed in LC0 3.9.3,
" Containment Penetrations."

(continued)

O
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Containment
B 3.6.1

BASES (continued)

ACTIONS /kl
l

In the event containment is inoserable, containment must be
restored to OPERABLE status wit 1in I hour. The 1-hour

' Completion Time provides a )eriod of time to correct the
problem commensurate with tie 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 _is inoperable is minimal.

B.1 and B.2

The plant must be placed in a MODE in which the LCO does not
apply if containment cannot be restored to OPERABLE status
in the associated Completion Time. This is done by placing
the clant in'at least MODE 3 within 6 hours and in H0DE 5
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.

_.

SVRVEILLANCE SR 3.6.1.1 ,s'
REQUIREMENTS

Maintaining containment OPERABLE rbquires compliance with
the visual examinations and leakage-test requirements of
10 CFR 50, Appendix J (Ref. 2), as modified by' approved
exemptions as described in the Containmint Leakage Rate
Testing Program. This SR reflects 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 (42D-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 LC0 )
3.6.2, " Containment Air Locks." SR Frequencies are as 1

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 ,

rate does not exceed the leakage rate assumed in the safety |

analysis.

(continued)

(continued)
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Containment
B 3.6.1

p BASES (continued)

V ~

SURVEILLANCE SR 3.6.1.2
REQUIREMENTS

(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
provisions of the Containment Tendon Survoillance Program.
Testing and frequency are consistent'with the
recommendations of Regulatory Guide _l.35 (Ref. 6)..
p.s

,

#
y n 1! '

81.
,

4'l.
Title 10, Code of Federal Regulations, Part .100.11,REFERENCES
, Determination of Exclusion Area, Low Population Zone,*-

V~gandPopulationCenterDistance.'g g
2. Title'lo. Code of Federal Regulations, Part 50,

4. Appendia Ji/ Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors.'

3. (Uni Nhme);F5iidIection[ ),"(AccidentAnalysis).'
-mp; M '

.Junit Name]JSAR; Section ( ),'[ Containment4.
.ystems).' W .g;nt-A

iO RegulatoryGuidert.35b"In'4
5(9

5. Sewice Inspection of
Ungrouted Tendons'in Prestresad Concrete Containment
Structures." y

f h< _. v

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

f-
'

%?'

1

i

i
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Containment
B 3.6.1

O B 3.6 CONTAINMENT SYSTEMS

V B 3.6.1 [.gniainment (Dual)

BASES
._ __

BACKGROUND 1he containment is a free-standing steel pressure vessel
that is surrevndc0 by a reinforced concrete shield building.
The containment vessel, including all its penetrations, is a
low leakage steel shell that is designed to contain radio-e

. active material that may be release 1 from the reactor core
4fo'llowing a Design Basis Accident (DBA), so that offsite

W radiation exposures are maintained within the requirements
'4 of 10 CFR 100 (Ref.1) or the NRC staff-approved licensing

Nbasis<(e.g.. a specified fraction of 10 CFR 100 limits).
Atiditionally,'the containment and shield building provide
shielding from the fission products that may be present in
the'containseg atmosphere following accident conditions.

Theicontainment vessel is a vertical cylindrical steel*

pressure vessel with hemispherical dome and ellipsoidal
bottom. It>1s completely enclosed by a reinforced concrete
shjeld building.9/A~4 4t-wide. annular space exists between
the walls and domes Tf the f, teel containment vessel and the

O concrete chield bulkling to permit inservice inspection andy) collectionofcontainmentqutleakage.
Containmentpiping-penetrationasseNiiesprovideforthe
passage of pr scess, service, samplingsand instrumentation
pipelines into the containment vessel while maintaining
centainment OPERACILITY. The 4hield building provides
biological shielding and allows controlled release of the
annulus atmosphere uade" accident et nditions, as well as
environmental missile p.otection fcr the containment vessel
and the Nuclear Steam Supply System.,

The inner steel containment and its penetrations establish I
the leakage-limiting boundary of the containment. Maintain-
ing the containment OPERABLE limits the leakage of fission-
product radioactivity from the containment to the environ-
ment. Loss of containment OPERABILITY could cause site-
boundary doses, i.1 the event of a DBA3 to exceed values
given in the licensing basis. All leakage-rate requirements
and SRs conform to 10 CFR 50, Appendix J (Rif. 2), as
modified bj approved exemptions. .

(continued)

n
i 1

V
CEOG STS B 3.6-9 01/07/91 1:24pm



.a

Containment
B 3.6.1 >

BASES (contin 9ed)

APlilCAULE The safety design basis for the contain% nt is that the
4

SAFETY ANALO.ES contiinment must withstand the pressure rnd temperatures of
the limiting DBA without exceeding the deugn leakage rate,
to chat, in conjunction with the other cratainment systemss

\ vn ENGINEERED SAFETY FEATURE systems, the rel ese of
fis.4 n-product radioactivity subsequent to a DBA will not1

re:ui* in doses that exceed the values given in the
licere tog basts,

The 14 is tht result in a challenge to containment
OPEffS illTY from high pressures and temperatures are a loss-
af-ly lant accident (LOCA), a main steam line break (HSLB),
and a control' clement assembly (CEA) ejection utident
(Ref. 3 e In addition, release of significant <% ion-
aroduct) radioactivity within containment can ocw itim a
.0CA or a CEA ejection, accident. The DBA analyset U ,ume
that the containment and shield building are OPERAt&E tt
tu g initiation, so that, for DBAs involving release ,.f
fiss h' product radioactivity, release to the environmet is

( cortrolh a by the rate;of containment leakage. The
conainru * was designed with an allowable leakage rate of
LO.iD}% o' containmentiair, weight- per day (Ref. 4;. This, c

( leakage r6 o, used in the' evaluation of offsite doses
resulting from accidents.cis defined in 10 C'rR 50,
Appendix J (Ref. 2), as t : the maximum * allowable
contain%ent leak: ige rate !!t the calculated maximum peak,

containment pressure (P ) resulting from the. limiting DBA.
The allowable leakege r, ate represented by Li&rms the basis
for the acceptance criteria imposed on ,all containment
leaktge-rate testing, for this unit . L, = [0.60)% per day
EW P = [42.3) psig, whi results'from the limiting 75%
TEdl P0t!ER MSLB (Ref. a.

N Satisfac~ory leahtp-rate test results is a requirement for\ the estabe'shment of containment OPERABILITY. The
acceptance Mteria applied to occidental releases of
radioactive M@ial to the environment are given in terms
of total radi W1 dose receind by:

a. A member of tht general public who remains at the
exclusion-area Laundary for 2 hours following onset of
the postulated t ssion pruduct release; or

b. A mmber of the g,'neral public who ilmains at the low-
popdation-zone b mndary for the dumtion of the
accident.

(contit.e. :n
o

la.ontinued)
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Containment
B 3.6.1

BASES (continued)

APPLICABLE The -limits established in 10 CFR 100 (Ref = 1) are a whole-
SAFETY ANALYSES body dose of 25 rem, or a dose of 300 rem to toe thyroid

(continued) from iodine exposure; or both. The_ % staff approved 1

licensing basis may use some fraction of-thest limits. !,

The containment satisfies Criterion 3 of the l'RC Interim
Policy Statement.

\ ./^
_

LCO , tTh4 requirements stated in this LCO define the per formance
g;fvof the. containment fission-product barrier. The conteinment
": . design leakne rate (L ) is an assumed initial conditioc.

{ Containment 4PERABILITiismaintainedbylimitingleakageto
.

:within the acceptance criteria of_10 CFR 50,-Appendix J
(Ref.q ),e 4 y

n : > -

.

,

The' containment LCO requires that containment OPERABILITY be
maintained.y 0ther containment LCOs support this LC0 by
ensuring that_: '

<w
'

All pen'etrations" required to be closed during accident
'

a.
conditions-are either:L

capable of beMg closed by an OPERABLE automatic!1.
containmentaisolation system, or

2. closed by manual valves.cblind flanges, or
deactivated automatic valves' secured in.their
closed positions, except: as-provided in Reference

; ( ];

-b. All equipment hatches are closed;-

c. Each air lock is OPERABLE (see LC0' 3.6.2,- Condition C,
Note.1);'

d. The containment leakage rates are within their limits,

as defined in the Containment Leakage Rate Testing
*

Programs; and

e, -The sealing mechanism associated with each penetration
; (e.g., welds, bellows, or 0-rings) is OPERABLE.

The Required Actions when other containment LCOs are not met
have been specified in those LCOs and-not in LC0 3.6.1.-

(continued) ,

(f]%
-

(coni n ed)
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Containment
B 3.6.1

BASES (continued)

LC0 Compliance with LC0 3.6.1 will ensure a containment
(continued) configuration that is structurally sound and will limit

leakage to those leakage rates assumed in the safety
analysis. As a result, offsite radiation exposures will be
maintained within the limits of 10 CFR 100 (Rcf. 2)
following the most limiting DBA. The provisions of this LCO
are implemented as follows:

a. OPERASILITY of containment penetrations:

1. 4 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. LC0 3.6.3, " Containment Isolation

~ Valves." 'The SRs require either that the
associated containment isolation valves close
'withinithe-required time limit, that the affected

.

penetration'is isolated by closed isolation
valvos or blind, flanges, or that the plant is
shut'down. .In1 addition, the Type C test required
by SR 3.6.347 and Appendix J ensures that these
containment' isolation valves meet specified
leakage-rate criteria Enamely, that the combined
leakage rate' for all= penetrations and valves
subject to Types B an'd C tests,shall be less than
0.6 L,,

. g
.A

2. The status of containment penetration isolation
valves that are required to beicloied during
accident conditions, and.that'do not close
automatically, is verified by the appropriate SRs
of LC0 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).

c. The OPERABILITY of the containment air locks is
required by LC0 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),

(continted)

(continued)
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Containinnt
B 3.6.1-

1

O BASES (continued)h
LCO leakage-test requirements, as described in the |

Containment Leakage Rate Testing Progre.m; and that the |
door interlocks function as required. j

d. The containment leakage-rate requirements conform with
those of 10 CFR 50 Appendix-J (Ref. 2), and the
Containment Leakage Rate Testing Progr&m. These
requirements. are implemented to .ansure that- the

9hreactor containment as a whole, and each of its
t tions and isolation valves, does not exceed the

,|f(peneraspecified leakage rates.
g a~

e. The"0PERABILITY of_ penetration sealing trechanisms is
, Amf_~ guaranteed by the successful completion of all the* leakage-testing requirements stipulated in 10 CFR 50,

yAppendixJL(Ref.2).n
~

.

y
The measuresXimp~1emented to meet the above requirements
provide assurance thatithe containment will perform its.
designed safetyffunction'to mitigate the consequences of
accidents that:coulderesult in offsite exposures comparable
to the 10 CFR'1001(Ref. 1) guidelines, or some fraction
established in the NRC staff-approved licensing basis.

.g 3; c y

/ Ya h
APPLICABILITY InMODES1,2,3,and4,'aDBAcouldicauseareleaseof-

-

'radioactive material into containmentWn MODES 5 and 6,
the probability and consequencestof~these events are reduced-
due to the pressure and temperature limitations of these
MODES. Therefore, containmentris not required to be 1

OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6' refueling operations are addressed in LC0
3.9.3, " Containment Penetrations."

ACTIONS Ad

In the event that containment is inoperable, it must be
restored to OPERABLE status within I hour.-' The 1-hour-

,

: Completion Time provides a period of time to correct the
problem that is' commensurate witii the importance of 1

maintaining containment OPERABLE during M3 DES 1, 2, 3, and
,|

-(continued)
.

'

.(continued)
( >

'V |
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Containment
B 3.6.1 "

BASES (continued) i

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

If cont''nment cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a
MODE in which the LC0 does not apply. This is done by
placing'the plant in at least MODE 3 within 6 hours and in
MODE 5 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
witncut challenging p1 ant systems.

.

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining containment'_0PERABLE requires compliance with
the visual examinations"and leakage-test requirements of
10 CFR 50, Appendix J (Ref.-2), as modified by approved
exemptions, as described in the' Containment Leakage Rate
Testing Program. This $;t reflects the_ leakage-rate testing
requirements with regard to overall containment leakage
(Type A leakage tests); leakage from equipment hatch,
electrical penetrations, and other penetrations except air
locks (Type B leakage tests); and leakagelfrom containment
isolation valves (Type C leakage tests), except (42]-inch
purge valves. Leakage-rate testing of the containment purge
valves is addressed in LC0 3.6.3, " Containment Isolation
Val ve s . " Air-lock door-seal leakage testing is addressed
in LC0 3.6.2, " Containment Air Locks." SR Frequencies are
required by Appendix J or identified in the Containment
Leakage Rate Testing Program.- 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.

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

(continued)

(continued) O
CE0G STS B 3.6-14 01/07/91 1:24pm !

|
e



-__

;

: Containment::
B 3.6.li

BASES-.{ continued) i
~

..

REFERENCES 2. Title 10; Code of Federal Regulations,LPart 50,--
(continued) Appendix J, " Primary) Reactor containment Leakage. c;

Testing for: Water-Cooled Power Reactors."

3. [ Unit Name) FSAR,LSection ( ), "[ Accident- Analysis).": j
4. [ Unit Name] FSAR, Section [ ), "[ Containment

Systems)."
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Containment Air Locks
B 3.6.2

~

A

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks (Atmospheric & Dual).

BASES

BACKGROUND Containment air locks form part of the containment pressure
boundary and-provide a means for personnel access during all
MODES or operations.

Nabh ablock is nominally a right circular cylinder,
M IG 'eet{in diameter, with a door at both ends. The doors
M are interlocked to prevent simultaneous opening. During

TperiodswhenycentainmentisnotrequiredtobeOPERABLE,the
door" interlock mechanism may be disabled, allowing both
doorn of:an.ai 61ock to remain open for extended. periods.
whensfrequent containment entry is necessary. Each air-lock
door 'has been designed and tested to certify 'its ability to
withstandcaipressureein= excess.of the maximum expected-
pressure"followinglaLDesign Basis Accident-(DBA)-in-
containment d As such,1 closure of a single door supports-
containment OPERABILITY. Each of the doors contains double-

i gasketed seals and lo' cal leakage-rate testing capability to
('si ensure pressure integrity,RTo af.fect. a leak-tight seal, the.

V air-loc ( design uses, pressure-seated doors (i.e., an.

increase in containment' internal pressure results in-;

increased sealing force on esch dop)(-

a , en
Each personnel air lock is provided"witV11mit switches on

i both doors that provide control 6 room indication of door
position. Additionally, control room indication is provided4

to alert the operator whenever an air-lock door interlock
mechanism is defeated.

i

The containment air locks form part of the containment
'

pressure-boundary. As such, air-lock integrity and air
tightness is essential to > limit offsite doses ~ from a- DBA.
Not maintaining air-lock integrity or air tightness may
result in offsite doses in excess of.those: described-in-the
plant safety analyses. All leakage rate requirements and'
SRs are in conformance with 10 CFR 50, Appendix J (Ref. - 1),-
as modified by approved exemptions.-

|

| (continued)

iA
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Containment Air Locks
B 3.6.2

BASES (continued)
_

APPLICABLE The containment air lock LC0 is derived from the
SAFETY ANALYSES 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 not exceed the Limits of 10 CFR 100, or the NRC staff-
approved plant-specific licensing (e.g., specified fraction
of 10 CFR 100 limits). 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 demonstrable 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 initiation, such that
release of fission products to the environment is controlled
by the rate of containment leakage. The containment was
designed with an allowable leakage rate of 0.10% of
containment air weight per day (Ref. 4).._ This leakage rate
is defined in 10 CFR 50, Appendix J (Ref.' 1), as L [ unit-
specific #]: the maximum allowable containment leakage rate
at the calculated maximum peak containment' pressure (P )
(unit-specific #] following a DBA. This allowable leakage
rate forms the basis for the acceptance criteria imposed on

| the SRs associated with the air lock.

The acceptance criteria applied to DBA releases 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 public who remains at the low-
population-zone boundary for the duration of the
accident.

(continued)

(continued)
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Containment Air Locks
B 3.6.2

i

-

BASES (continued)

APPLICABLE The limits established in 10 CFR 100 are a whole-body dose
SAFETY ANALYSES of 25 rem or a dose of 300 ren to the thyroid from iodine

,

(continued) exposure, or both. The NRC staff-approved licensing basis |may use some fraction of these limits. |

Closure of a-single door in each air lock is sufficient to'

support containment OPERABILITY following )ostulated events.
Nevertheless, both doors are kept closed w1en the air lock

i

| 1sinotjbeing-used for normal entry and exit from ;

fcontainment.i

cm ,
,

hlhe containment-air locks satisfy Criterion 3 of the NRC
Ylnter,im 1cy tatement.

~

!

4x ;
LC0 Each 'contal'nmeEair lock forms part of the containment

|
| pressure boundary. cAsipart of containment, the air-lock '

! safety functionris-related to control of offsite radiation-
exposure resulting from a DBA. Thus, each air lock's
structural integrityland leak, tightness are-essential to the
successful mitigation of such/an, event,g p a ve

i~Each air lock is required to.be*0PERABLE.- For the air lockt
\ to be considered OPERABLE, the air-lock interlock mechanism

must be OPERABLE, the air lock mustfba in compliance withn
the Type B air-lock leakage test cand 40th air-lock doors
must be OPERABLE. The interlocktal10wsConly one air-lock
door of an air lock to be opened:at one time. This
provision ensures that a grossibreach of containment does
not exist when containment is required to be OPERABLE. The iclosure of a single door in an air lock will. maintain l
containment OPERABILITY, since each door is designed to I

withstand the peak containment pressure. calculated to occur
following a DBA.

This LCO provides assurance that the containment air locks
will perform their designed safety function to mitigate the

1consequences of accidents that could result in offsite
exposures comparable to the Reference 2 limits or some
fraction thereof, as established'by the NRC staff-approved
licensing basis.

(continued)

(continued)

O
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Containment Air Locks
B 3.6.2 '

BASES (continued)

LCO [For this facility, the following support systems are
(continued) 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:);

,, y
,

APPLICABILITY In MODES 1,i2, 3, and 4, a DBA could cause a release of
radioactive material .to containment. In MODES 5 and 6, the
probabiliti and' consequences of these events are reduced due
to the pressure 1and temperature limitations of these MODES.
Therefore,tthe containment air locks are not required in
MODE 5 to p'reventeleakage of radioactive material from
containment. The3 requirements,for the containment air locks
during MODE 6 refueling' operations are addressed in
LCO 3.9.3, " Containment: Building Penetrations."

The Required Actions fo6 Conditions A, B, and C are modified
by a Note that allows entry and exittto. perform repairs on
the affected air-lock componenth.51f the, outer door is
inoperable, then it may be' easily" accessed .to repair. If
the inner door is the one that is inoperabb , however, then
a short time exists when the containment < boundary is not
intact (during access through the outeridoor) ? The ability
to open the OPERABLE door, even if,it'means the containment
boundary is temporarily not intact,71s acceptable because of
the low probability of an event that could pressurize the
containment during the short time in which the OPERABLE door
is expected to be open. After each entry and exit, the
OPERABLE door must be immediately closed. If as low as
reasonably achievable conditions permit, entry and exit
should be via an OPERABLE air lock.

An additional Note has been included to provide
clarification that for this LCO all containment air locks
are treated as an entity with a single Completion Time.

(continued) ]

(
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Containment Air Locks-

-B 3.6.2

_f"). ''

\ / BASES (continued)

ACTIONS A.1. A.2.1. A.2.2.1. and A.2.2.2

With one air-lock door inoperable in one or more containment
i air locks, the 0PERABLE 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:a

,consistent with the ACTIONS of LC0 3.6.1, " Containment," '

4Which requires containment bo restored to OPERABLE status,

'

f n ithinilphour.
% A a . .

.

V'must"be, restored to OPERABLE statur, or-the affected air-invadditionhthe inoperable door-in each affected-air. lock?
s

lock penetration must be isolated by the use of an OPERABLE
air-lock door.3fL0ne 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 OPERABLEfdoortofsthe affected air lock is being
maintained closed |W A

(~'N RequiredActionA|M222.2deriflessthat an air lock with- an-M_s

() inoperable door has been isolated?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;asidefined-in
SR 3.6.2.1. The periodic intervaUof 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 door remains closed.

B.l. B.2.1. B.2.2.1 and B.2.2.2
H

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 dedicated
individual stationed at the air lock to ensure that only one-
door-is opened at a-time and that the opened door is
immediately closed.

(continued)

(continued)
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Containment Air Locks
B 3.6.2

BASES (continued)

ACTIONS C.1 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 I hour.

Additionally, the affected air lock (s) must be restored to
OPERABLE status within the 24-hour Completion Time. The
specified: time period is considered reasonable for restoring
inoperable air locks;to OPERABLE status, assuming that at
least one doorlis. maintained closed in each affected air
lock. #:

The Required Actions of Condition C are modified by a Note
that requires the containment. to be declared inoperable
should both doorscin |an air lock fail the air-lock door-seal
test, SR 3.6.2.1.

~

D.1 and D.2 <

The plant must be placed infa MODEiin which the LC0 does not
apply, if the inoperable containment air lock cannot be
restored to OPERABLE status within the associated Completion
Times. 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

| experience, to reach the required H0 DES from full power in
,

an ordarly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.2.1
REQUIREMENTS

Maintaining containment air locks OPERABLE requires
compliance with the leakage-rate test requirements of
10 CFR 50, Appendix J, as modified by approved exemptions,
and as 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

/~'N
() 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) lock 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 Leakage. Rate
Testing Program. - Thus, SR 3.0.2 (which allows Surveillance
Frequency extensions) does not apply.-

"R.. . .

6The SRihas been modified by a Note to indicate an inoperable
/ / air-lock: door does not-invalidate the )revious successful
( % performance. of an overall air-lock ica(age. test. This is -

. considered { reasonable since either air-lock door is capable
"of providing aLfission-product barrier in the event of a
DBA # " Y

w
SR 356.2.21' #m

, y w
~

The air-lock door intirlock is designed to prevent
simultaneous! opening o_f both doors in a single air lock.
Since both the inner and outer doors of an air. lock are -

designed to withstand the maximum exaected post-accident
pI contain:aent pressure, closure of eitler door will ensure

V containment OPERABILITY,0 (Thus, *the door interlock feature
ensures that containment-0PERABILITV is maintained while_the
air lock is being used for personnelftransit in and out of-
the centain...ent. Periodic testingfof<this interlock
demonstrates that- the interlock will fQnction as designed,
and that simultaneous opening of-the inner and outer doors
will not inadvertently occur.fDue to the purely mechanical
nature of this interlock, and given that the interlock

-mechanism is 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 184-day test = interval is based on engineering
judgment and.is consid2 red adequatelin view of-other
indications of. door and interlock mechanism status available-
to operations personnel.

'

(continued)

A
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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)."

43 k(UnitName]FSAR,Section[ ],"[ Title]."

O
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Containment Isolation Valves =
B 3.6.3

O
B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves (Atmospheric & Dual)

BASES

BACKGROUND The containment isolation valves form part of the
containment pressure boundary and_ provide a means for fluid
penetrations not serving accident-consecuence-limiting-

. systems to be provided with two isolation barriers that are
d closed on an automatic isolation signal. These isolation
L ' devices |are either passive or active (automatic). Locked-

, closed manual valves, deactivated automatic valves secured-
* iin their closed position (including check valves with flow-

through the valve secured), blind flanges, and closed
systensfare. considered passive devices. Closed systems are
thoseJsystems;de_ signed in accordance with the requirements
of 10 CFR 50FAppendix A, GDC 57 (Ref.1). Check valves,'or
other automatic valves 1 signed to close without operator-
action following*ania'ccident,-are considered active devices.
Two barriersfin,seriesvare provided for each penetration so
that no single credib1'e failure or malfunction of an active ,

'

component -can resultcin a lossiof isolation (and possibly
(. loss of containment"0PERABILITY),or leakage that exceeds
( limits assumed in'thezsafety analysis. One of these

barriers may-be a closed system inside containment, in
accordance with GDC 57.-

:~
Containment isolation occurs uponireceipt of_ a high
containment pressure signal orca low Reactor Coolant- System
(RCS) pressure signal. The containment isolation signal
closes automatic containment isolation valves -in fluid

; penetrations not rewired for operation of ENGINEERED SAFETY
1 FEATURE (ESF) systems in order to-prevent leakage of radio-

active material. Upon actuat W of safety injection,
automatic containment t ilves v./ 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 atmosphere
from the RCS following a Design Basis Accident (CBA).

|
OPERABILITY of the containment isolation valves -(and ;

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

<

BASES (continued)

BACKGROUND blind flanges) ensures containment OPERABILITY is maintained
(continued) 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
OPERABillTY requirements provide assurance that containment
leakage rates assumed in the accident analysis will not be
exceeded.

The purge valves were designed for intermittent operation,
aroviding=a:means ofcromoving a'rborne radioactivity caused
ay minor RCS leakage 4 prior to personnel entry into
containment,aThere are two sets of purge valves: (42)-inch
normal purge >and exhaust valves and (8)-inch mini-purge and
exhaust valves. .The^ normal and mini-purge supply and
exhaust lines are--each supplied with inside and outside
containment isolation valves but share common (42]-inch
supply and exhaust penetration lines.

The normal purge valves' are designed for purging the-

containment atmosphere to'the plant stack while introducing
filtered makeup from the"outside to provido adequate
ventilation for personnel"comfortiwhen the plant is shuts
down during refueling operations and maintenance. Motor-
operated isolation valves are provided _.insidehthe

_

containment and air-operated isolationivalvesdre n ovided
outside the containment. The valves /are operater manually
from the control room. The valves will close automatically
upon receipt of a containment purge isolation signal (CPIS).
The air-operated valves fail closed upon a loss of air.
Because of their large size, the (42)-inch purge valves in
some plants are not qualified for automatic closure from
their open position under DBA conditions. Therefore, the
[42]-inch purge valves are normally maintained closed in
MODES 1 through 4 to ensure leak tightness.

(continued)

(continued)
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Containment Isolation Valves I
B 3,6.3 f

O 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,--

3or a CPIS, '

;

Opd.. normal purge valves,-_or a failure of the mini-purge -
fvalves to close, following an accident that releases.

J ) contamination to the containment atmosphere would cause a
,
'

%,significant increase in the offsite radiation -dose. This
Ecould tresult ein exceeding the dose limits of Reference 2,

*
:

C % J
APPLICABLE The containineSMsolation valve LCO was derived from the

i

SAFETY ANALYSES requirements related to the control of offsite= radiation '

doses resulting from major-accidents. As delineated in
10 CFR 100
and low-popu(RefE2),,the determination of- exclusion-areaslationizones surrounding a proposed site must

- i
consider a fission-product | release from the core with - :

offsite release-based upon;the'exaected demonstrable leakage
rate from the containmentWThis .C0 is-intended to ensure !\ that the offsite dose;11mits~are notrexceeded (actual 1-

containment leakage rate does not exceed the value- assumed j
in the safety analysis). As part of;the; containment-
boundary, containment isolation valve and containment-purge
valve OPERABILITY are essential | to containment OPERABILITY.
Therefore, the safety analysis of any event requiring-l

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 line break, or a control- elementiassembly-
ejection-accident. In the analysis for each of these
accidents, it- is 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 is
isolated, so that release. of fission products to the

:

(continued)

O -(continued)
i
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Containment Isolation Valves
B 3.6.3

BASES (continued)

APPLICA6.r environment is controlled by the rate of containment )
SAFETY ANALYSES leakage. The acceptance criteria applied to accidental '

(continued) 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. A member of the general public who remains at the low-
population-zone boundary for the duration of the
accident.

The limits established,in 10 CFR 100 are a whole-body dose
of 25 rem or a dose of 300 rem to the thyroid from iodine
exposure, or both.: -The~ NRC staff-approved licensing basis
may use a specified fraction of these limits.

The DBA analysis assumes that, within 60 seconds of the
accident, isolation-ofLthe containment is complete and
leakage terminated except for the design leakage rate, L .
The containment isolation total response time of 60 seco,nds
includes signal delay, diesel- generator startup (for loss of
offsite power), and containment isolation valve stroke
times. s

- t
Thesingle-failurecriterionrequiredtofbeiimposedinthe
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
common mode failures from disabling both valves on a purge
line.

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

1

(continued)

(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 containment isolation valves and containment purge
valves satisfy Criterion 3 of the NRC Interim Policy i

Statement. |
: |

"

' $ Containment isolation valves form a part of the containment {
LLCO

~ boundary D The containment isolation valve safety function |is relatadato control of offsite radiation exposures |
resulting frca .a;DBA. This LC0 addresses containment
isolation valve'0PERABILITY, stroke time, and containment
purge valvedeakage.eThe other containment isolation valve
leakage rates are addressed by LCO 3.6.1, " Containment,"
under Type Cc.testinge

' ' s
The automatic isolatibn valves' are considered OPERABLE whenO their isolation times areiwithinslimits and the valvesD actuate on an automaticiisolation* signal._ The containment|

'

purge valves have different40PERABILITY requirements. The
[42]-inch purge valves must b'e maintained sealed-closed, and
purge valves with resilient seals mustSmeet additional
leakage rate requirements (SR 3;6.3.7) ? Also, purge valves
actuate on an automatic isolation signal. The valves j
covered by this LC0 are listed with their associated stroke l

times in the FSAR-(Ref. 3).

The normally closed isolation val'ves 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 i
designed in accordance with GDC 57 (Ref. 1). These passive
isolation valves or devices are those listed in Reference 4.

This LC0 provides assurance that the containment isolation
valves and purge valves will perform their designed cafety
functions to mitigate the consequences of accidents that

(continued)
' n (continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)
i

LC0 could result in offsite exposure comparable to the
(continued) Reference 2 limits, or some fraction as established in the

NRC staff-approved licensing basis.

[For this facility, the following support systems are
required OPERABLE to ensure containment isoletion valves
OPERABILITY:]

[For this facility, those raquired support systems which
upon their failure do not require declaring the containment
isolation 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 inoperable are as follows:]

APPLICABILITY In MODES 1, 2, 3, and'4, 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
to the pressure and temperature limitations of these MODES.
Therefore, the containment isolation 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 in
LC0 3.9.3, " Containment Building Penetrations."

The Applicability is modified by a Note allowing normally
locked- or sealed-closed containment isolation valves,
except the [42]-inch purge valves, to be opened
intermittently under administrative control. These
administrative controls consist of stationing at the
controls of the valve a dedicated operator, who is in
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 provisions of
LC0 3.0.4 apply.

(continued)

(continued)
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Conta'inment Isolation 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 is treated as '

a separate entity with a separate Completion Time for the
purposes of this LCO.

ACTIONS A.li A.P.l. A.2.2.1. and A.2.2.2 !

.With one or more of the containment isolation valves
'

' inoperable, at least one isolation valve must be verified to
-be OPERABLE,in each affected open penetration, This_ action-

may be satisfied by examining logs or other information to
1

determine,1f the valve is out of-service for maintenance or
!

other4 reasons,1This Required Action is to be completed l
within I hour insorder to provide assurance that a |
containment penetration is not open causing a loss of !

containment OPERABILITY. The associated Completion Time is
consistent with LCOL3.6.1, " Containment," and is considered
a reasonable -length of; time to complete the Required Action.

In the event one obmore containment isolation valves areh inoperable, either;the inoperable valve must be restored toh OPERABLE status or"the'affected penetration must be|

'

isolated. The method of isolation must include the use of
at least one isolation b'arrier that;cannot be-adversely
affected by a single active failureb 5 Isolation barriers
that meet this criterion are a closed and deactivated
automatic containment isolation: valve, a closed manual
valve, a blind flange, or a check valve inside-containment
with flow through the valve secured. For-penetrations
isolated in accordance with Required Action A.2.2.1, the
valve used to isolate the penetration should be the closest
available one to containment. One of these:two Required
Actions must be completed within the 4-hour Completion Time.
The 4-hour Completion Time is reasonable considering the
time required to isolate the penetration and the relative
importance of maintaining containment OPERABILITY during
MODES 1, 2,.3, and 4.

(continued)

(continued)

|nv
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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 capable of being
automatically isolated, will be in the isolation )osition
should<an event occur. The Completion Time for t11s is once
every 31 days .for valves outside containment and prior to -
entering H0DE 4 from H0DE 5, if not performed more often
than= once per 92 days, for valves inside containment. The
Completion Timo 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
Requireri Action docs not 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.-f for the valves inside containment, the
time period specified as " prior to entering MODE 4 from
H0DE 5 if not performed more often than once per 92 days" is
based on engineering judgment and'is > considered reasonable
in view of the inaccessibility of the valves and other
administrative controls that-will ensureithat valve
misalignment is an unlikely possibility.'

Condition A has been modified by a Note 11ndicating that this
Condition is not applicable to those penetrations with only
one containment isolation valve andta closed system inside
containment (i.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.1 has been modified by a Note stating that
Action A.1 is not applicable to penetrations that have only
one isolation valve. Since the Note 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 valve is
inoperable, the intent is to go directly to A.2.1. These|

(continued)

(continued)
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Containment Isolation Valves
i

B 3.6.3
_

O '

BASES (continued)

ACTIONS systems are very small piping' lines, such as instrument
(continued)- lines, 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.1. B.2.1. and B.2.2 ,

,:a
With one or more containment isolation valves inoperable,

;the inoperable valve (s) must be restored to OPERABLE status
gp;,Forthe.affectedpenetrationmustbe' isolated. The method of

nisolation must include the use of at least one isolation ,
7 barrier that.cannot be adversely affected by a single active

fa110re.alsolation barriers that meet' this . criterion are a
closedian'dLdeactivated automatic valve, a closed manual
valvefor a blind' flange. A: check valve may not be used to :

isolate theiaffected penetration, since GDC 57 does not
consider ,the' check, valve an acceptable automatic isolation
valve. One of these: Required Actions must be completed
withinthe4%o;uriCompletionTime. The specified time
period is reasonable,s considering the relative stability of

[ - the closed system Mace, reliability) to act as a
penetration isolation boundaryMand the relative importance

' of ensuring containmentt0PERABILITY during MODES 1 2, 3,
and 4. In the event'the affected' penetration is isolated in
accordance with Required Action'B.2:lh the affected
penetration must be verified to benisolated on a periodic
basis. This is necessary to ensure ~contifinment 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)

(continued),
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Containment Isolation Valves
B 3.6.3

BASES (continued)

ACTIONS C.I. C.2.1. and C.2.2
(continued)

In the event one or more containment purge valves are not
within the purge valve leakage limits, purge valve leakage
must be restored to within limits or the affected
penetration must be isolated. The method of isolation must
be by the use of at least one isolation barrier that cannot
be adversely affected by a single active failure. Isolation
barriers that meet this criterion are a closed and
deactivated automatic valve, 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 p'irge
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 92 days. This
ensures that degradation of'the resilient seals is detected
and confirms that the leakage rate of the containment purgo
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).
I Since more reliance is placed on a single valve while in

thic condition, it is prudent to perform the SR more often.
Therefore, a frequency of once per 92 days was chosen.

5g
i

With one or more containment isolation valves inoperable in
one or more penetration flow paths, verify that the Required
Actiora have been initiated for those supported systems
declared inoperable by the support containment isolation
valves within a Completion Time of [ ] hours.

The [ ]-hour Completion Time is defined as the most limiting
of all the Required Actions for all the su) ported systems
tht need to be declared inoperable upon tie 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)

(continued)
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Containment Isolation Valves
B 3.6.3

O BASES (continued)

ACTIONS supported systems' LCOs. [ Alternatively, the ap)ropriate
(continued) Required Actions for the suppported systems _may se listed in

the Required Actions for Condition D of-this-LCO.]
'

[For this facility, the identified supported systems
Required Actions are as follows:]

gt
W.

Mith dkor more containment isolation valves inoperable in
f one or more penetration flow paths, AE one or more required
4 - supportior supported features, or both, inoperable

Nassociated'with the other redundant penetration flow paths,
the~ result?is the loss of functional capability, and 00
3.0.3;susttbe immediately entered. However, if the support'

.

'

or supported) feature LCO, or both, takes into consideration-
the loss ofAfunction situation,. then LCO 3.0.3 may not need
to be entered, f'
An example illustfa't.ing'this situation would be when a
support contiinment(1s01ation. valve is declared ino)erable
and subsequently isolated in1 penetration flow patl
associatedwitha"su)portedESFjsystem,thenthe-otherO penetration flow patisiassociated Nith the redundant
counterpart supported ESF systems'end_their1 supported
systems must be OPERABLE, otherwiseia>1oss of functional
capability exists. A loss of functiosi; capability in this-
case may place the operation ofathe plant'outside the safety-
analysis. Therefore, immediatefactions must be taken to
bring the plant to a MODE outside the applicability of the
LCO for the containment isolation valves.-

F.1 and F.2
|

The plant-must be placed in a MODE in'which the LCO does not
apply if the. Required Actions and associated 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 allowed Completion Times are reasonable, based ori
: . operating experience, to reach the required MODES from full

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

.

!

(continued)

'
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| Containment Isolation Valves
B 3.6.3

BASES (continued)

SVRVEILLANCE SR 3.6.3.1
REQUIREMENTS

Each [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 purgo. valves failed to conclusively demonstrate their
ability;to'close during a LOCA in time to prevent offsite
doseclimits from exceeding 10 CFR 100 limits (Ref. 2) or
some fraction as established in the NRC staff-approved
licensing basis following the most limiting DBA. Therefore,
theso; valves are+ required to be in the sealed-closed
position during MODES'1, 2, 3, and 4. A containment purge
valve that_isJsealed-closed must have motive power to the
valve operator removed.- This can be accomplished by de-
energizing the source of electric power or removing the air
supply to the valve operator s in this application, the term
" sealed" has no connotatiow of leak tightness. The
Surveillance intervalmis a result of an NRC initiative,
Generic Issue B-24~(Reft S), related to containment purgo
valve use during plant operations.s

SR 3.6.3.2 <
.

This SR ensures that the (8]-inch purge valves are closed as
required or, if open, open for an allowable reason. This SR
has been modified by a Note indicating that these valves may
be opened for pressure control, as. low as reasonably
achievable (ALARA), and air quality consideratio~ns ior~

personnel entry, and for Surveillance tests that require the
valve to be open. The [8]-inch purge valves are capable of
closing in the environment following a LOCA. Therefore,
those valves are allowed to be open for limited periods of
time. The 31-day Surveillance interval is consistent with
other containment isolation valve requirements discussed in
SR 3.6.3.3.

SR 3.6.3.3
4

This SR requires verification that all containment isolation
manual valves and blind flanges that are located outside
containment and required to be closed during accident
conditions are closed. The SR helps to ensure that post-
accident leakage of radioactive fluids or gases outside the

(continued)

(continued)

CE0G STS B 3.6-36 01/07/91 1:24pm

. _ - _



. . _ . - - . _ . . . . . _ _ _. , - .. ~

|
Containment isolation Valves |

B 3.6.3' !

O
Q BASES (continued)

SURVEILLANCE containment boundary is within design limits. The
REQVIREMENTS Inservice Inspection and Testing Program requires valve f

(continued) testing on a 92-day Frequency.' 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._ Since !

verification of valve position for valvet outside
containment is- relatively easy, the 31-day Frequency was

gehosen"to provide added assurance.uf ttie correct positions.

(1 Severa10 Notes have been added to this SR.The first Nota
.

" Tapplies to(valves and blind flanges located in high-
~radiationlareas,%and allows the.se valves to-be verified
closed.bysuse of; administrative controls. Allowing
verificationiby administrative controls it considered

acceptable,during MODESs), 2, 3, and 4 for ALARA reasons.
/since access to these arens is typically- -

restricted
Thereforekthe >robability of misalignment of ~those. valves,.
once they have; men verified to be in the proper position,
is small. A'second Note hassbeen added that allows rarmally -
locked- or sealed-closed isolation valves-to be opened
intermittently under administrative controls. Theca,

( administrative controls 0 consist ~ofJ tationing at the-
controls of the valve a' dedicated" operator, who is in
continuous communication with.the control room.- In this
way, the penetration can be rapidlyDisolated when a valid
containment isolation signal is. indicated. A third Note has
been included to clarify that vahes that art open under.
administrative controls are not required to meet the SR
during the time the valves are open.-- The provisions-of
LC0 3.0.4 apply.

SR 3.6.3.4

This SR requires verification that a31 containment isolation
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- i

accident leakage of radioactive fluids or gases tutside the
1

containment boundary is within design limits. For valves- j
! inside containment, the Surveillance interval. specified as :

'" " prior to entering MODE 4- from N0DE 5 if not performed more
often than once per 92 days" is appropriate, since these

(continued)

(continued)
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Containment Isolktion Valves
B 3.6.3

BASES (continued)
_

m

EURVEILLANCE valves and flanges are operated under administrative
3 REQUIREMENTS controls and the probability of their misalign.nent is low,

(continued) e,

A Note that allo n normally locked- or sealed-closed ' s

isolation valves to be o)ened intermittently under'

administrative controls las been-added to this SR. The
administrative controls consist of 1i;etioning at the valve
controls a dedicated operator, Vno is in con +.inuous
communication >with the centrol room, in this way, the

.

penetration can be rapidly isolated when a valid conteinment i

isolbtion signal is indicated. An additional Note has been
included to. clarify that valves that tre open under
administrative controls are not required to moet the SR
during'the timeithe valves are open. The provisions of LC0,

3.0.4 applyn j

S_R 3.6.3_.5
. .. -

Demonstrating that theni' solation time of each power-operated
and automatic containment isolation val"e is within limits
is required to.domonstrate OPERABILITY. The isol.ation-time,

test ensures the valve will isolate |in a time period less 5
than or equal to that assumed in the safety analysis. The
isolation time and Frequency of"this SR are in accordance
with the Inservice Inspection andtTesting Program, but
should not exceed 92 days. i

"

am,
SR 3.6.3.6 A' 'C"

Automatic containment isolation valie's close on a
containment isolation signal to prevent leakege of
radioactive material from containment following a DBA. This

i SR ensures each automat'ic containment isolation valve will
actuate to its isolation position on a containment isolationi

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 penatrations would,

eliminate cooling water flow and disrupt nonnai operation of
many critical components. Operating experience has shown d
that these components usually pass this SR when performed on
the 18-month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

'
,. (continued)

(continued)

O
CEOG STS 9 3.6-38 01/07/91 1:24pm

,

.. . m. . _ . -

. -__



-- - - . - - ~ . _ . . . . . -. . . -- . - - .-.- . .

.

C00tainment' Isolation Valves
B 3.6.3

BASES (cnntinued)

[ StJRVEILLANCE SR... 3. 6,J.J.
REQUIREMENTS .

.

.

| (continued) Tsr containment purge valves with resilient seals,
tJditional leakage rate testing beyond the test reouirements

,

cf 10 CFR 50, Appindix J (Ref. 7),.is required to ensure4
.

; OPERABILITY. The individual purge valve leakage rate limits- .

| fo- this unit are [- ).- Operating experience has
! denenstrated."iat this type of seal has the potential to

degrade in a snorter time period than do other ceal typet'

Based on.this observation, tod-the'linp'rtance of _maintainMy'
,

'

th's penetration leak tight (due to th; di. rect path between-
; containment ind the environmer;t), a Frequency of- 184 days-

(was estabMihed as part of_ the NRC resoluMon of Generic
i IsTje B-20, " Containment Leakage Due to Seal DetW'atioh"

(Ref. 5). i.

Tf Additionally, this SR must bo performed within 92 days after-
| epening the valve. -Ninety-two days was chosen reebgnizing

that cyc.ing the -valve could introduce additional seal1

j degradation-(beycnd that sciurring to a valve that-has_not
buen opened). Thus,. decreasing the interval (from 184-days)
1s a prudent mear.ure after a~ <alve has been opened.'

- A Note has been added t.t this SR requiring the results to bes

evaluated.against the . acceptance criteria of SR 3.6.1.1.;-

| Ti'is ensures that excessive containment purge valve leakage
; h properly accounted for in deteminiO5 the overall
; containment leakage rate to verify containment OPERABILITY.
i

- --_ _ _.

REFERENCES 1. Title 10, Cde of Federal Regiflations, Part 50,
,

! Appendix A, "Gereral Dettgn Criteria for Nuclear Power
i Plants";

i
G uer/d Design Criterion 50, " Containment Design
Basis;"

! Es.neral ' Design Cr'terion_ 52, ' Compa tibility for-

|
Containment LeakPge Rate Testing;"

.' Generai Design Criterion 53, "Prcvisions.for
Containment Inspection and Testing;"

:

(continued)

! (continued)
!

4

I \,
'
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Containment Isolation Vaives
9 3.6.3

BASES (continued)
_

REFERENCES General Design Criterion 54, " Piping Systems
(continued) Pr.netrating Containment;"

General Design Criterion 56, " Primary Containment
isolation;" and

General Design Criterion 57, " Closed System Isolation
Valves."

2. Title 10, Code of Federal Regulations, Part 100,11.
" Determination of Exclusion Area, Low-Population Zone
and Population Center Distance."

3. (UnitName)FSAR,tection[),"(Title)."

4. (Unit Name) FSAR, Section ( ), "[ Accident Analysis)."

5. Generic Issue B-20, "Containmer,t Leakage Due to
Seal Deterioration."

6. Generic Issue B-24, " Cont:.inment Purge Valve
Reliability."

7. Title 10, Code of Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."-

O
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Containment Pressure
B 3.6.4A

(GJ B 3.6 CONTAINMENT SYSTEMS
,v

B 3.6.4A Containment Pressure (Atmospheric)

BASES
-

BACKGROUND The containment serves to contain radioactive material that
may be released from the reactor ccre following a Design
Basis Accident (DBA), such that ofL ite radiation exposures
are maintained within the requirement of 10 CFR 100 (Ref.1)
or the NRC staff-approved licensing basis (e.g., a specified
fraction of 10 CFR 100 limits). The containment pressure is
limited during normal o)eration to preserve the initial
conditions assumed in tie accident analyses for a loss-of-
coolant accident (LOCA) or main steam line break (MSLB).
These limits also prevent the containment pressure from
exceeding the containment design negatin pressure
differential with respect to the outside atmosphere in the
event of inadvertent actuation of the containment Spray
System.

Containment pressure is a process variable that is monitored
and controlled during MODES 1, 2, 3, and 4. The containment

(Vn)
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 limits 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 The accident analyses and evaluations considered both LOCAs
SAFETY ANALYSES and MSLBs for determining the maximum 1eak containment

pressure (P ) of (55.7) psig. An MSLB at 102% TilERMAL 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 bwnds the LOCA event
from the containment peak pressure standpoint. It is this
maximum containment pressure that is used to ensure that the
licensing basis dose limitations are met.

The initial pressure condition used in tha containment
analysis was (14.7) psia ([0.0) psig). This resulted in a
maximum peak pressure from a LOCA of [55.7) psig. The LC0

(continued)
_

'

( (continued)Q)1
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Containment Pressure
B 3.6.4A

BASES (continued)
_

APPLICABLE of [1.5) psig ensures that, in the event of an accident, the
SAFETY ANALYSES maximumaccidentdesignpressureforcontainment,(60,Ipsig,

'

(continued) is not exceeded, if an MSLB occurred while the conta nment

internal pressure was at the LCO value of (1.5) psiglue isa

total pressure of [57.3) psig would result. This va
still below the design value of :60) psig. The containment
was also designed for an interna'i pressure equal to
(5.0) psig bclow external pressure in order to withstand the
resultant pressure drop from an accidental actuation of the
Containment Spray System. The LCO limit of (-0.3) psig
ensures that opcration within the design limit of
(-0.5)psigismaintained. The maximum calculated external
pressure that would occur as a result of an inadvertent
actuation of the containment Spray System is (2.B) psig.

Containment pressure satisfies Criterion 2 of the NRC
Interim Policy Statement.

__.

LC0 Maintaining containment pressure less than or equal to the
LCC upper pressure limit 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 limit 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 limits 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 fecility, those required support systems which,
upon their failure, do not require declaring the containment
pressure channel inoperable and their justification are as I
follows:) |

|

|

(continued) |

|
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Containment Pressure
B 3.6.4A

O
| V BASES (continued)

_

.

I APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
| radioactive matb ial to containment. Since maintaining

containment pressure within design basis limits-is essential
3' to ensure containment OPERABILITY, the LCO is ap>11 cable in

MODES 1, 2, 3, and 4. In MODES 5 and 6, the pro > ability and
consequences of these events are-reduced due to the pressure
and temperature limitations of_ these MODES. Therefore,
maintaining containment pressure within the limits of the'

LCD-is not required in MODES 5 or 6 to ensure containment
gePERAB131TY.,

4.p s a;
'

-

)";wgp[kwyNh
;

&ifACTIONS m, n
WhenicentaNeenOpressure is ist within the limits of the

' LCO, containment' pressure must be restored within 1 hour.
The Required' Action aust be taken in order to return2

'

o>eration'to withia..thezbounds of the containment analysis.
T1e specified time ~ period is consistent with the ACTIONS of
LCO 3.5.1, " Containment," which requires that containment be
restored to OPERABLE > status Jnq hour.

*

q & jj s
; In the event that the required containment pressure channels

are found ino)erableh the containment pressure is considered2

to be not wit 11n limits and Required' Action A.1 applies.

B.1 and 8.2 ,f
If containment pressure cannot"be restored to within limits

'
in the associated Completion Time,-the plant must be placed
it. 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 5 within 36 hours. Based on operating experience, the
allowed Completion-Times are reasonable' to reach the
required MODES from' full peer in an orderly manner and

r without challenging plant systems.
.

SVRVEILLANCE SR 3.6.4A'1.
REQUIREMENTS -

. - .

; 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
1

(continued)

(continued)
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Containment Pressure
B 3.6.4A

BASES (continued)

SVRVEILLANCE 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 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 federal Regulations, Part 100,11,
" Determination of Exclusion Area, low Population Zone,
and Population Center Distance."

2. (UnitName)FSAR,Section[ ), "[ Title).'

O

|

9
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C ntainment Pressure I

B 3.6.48 |

In

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4B Containment Pressure (Dual)

BASES

BACKGROUND The containment 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 requirements of 10 CFR 100
(Ref.1) or the NRC staff-approved licensing basis (e.g.,
a specified fraction of 10 CFR 100 limits). The containment
pressure is limited, during normal operation, to prererve
the-initial' conditions assumed in the accident analyses for
a loss-of-coolant accident (LOCA) or main steam line break
(MSLB). These limits also prevent the containment pressure

differential g the containment design negative pressurefrom exceedin
.vhh respect to the outside atmosphere, in the

event of in&dvertent actuation of the Containment Spray
System.

Containment pressure is a process variable that is monitored
and controlled during N0 DES 1,: 2, 3, and 4. The containment

r^\ pressure limits are derived from the input conditions used
V in the containment functional analyses and the containment

structure external pressure analysis. Should operation
occur outside these limits coincideht with a DBA, a loss of
containment OPERABILITY may result; Intthe event of a DBA,
loss of containment OPERABILITY could cause site-boundary
doses to exceed values specified in the licensing basis.

APPLICABLE containment internal pressure is an initial condition used
SAFETY ANALYSES in the DBA analyses to establish the maximum peak

containment internal pressure. The limiting 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. DBAs 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 being rendered inoperable).

(continued)
--,

( (continued)u
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Containment Pressure
B 3.6.4B

BASES (continued)

APPLICABLE The containment analyses (Ref. 2) shows that the maximum
SAFETY ANALYSES peak calculated containment pressure, P,, results from the

(continued) limiting MSLB at 75% THERMAL POWER.

The initial pressure condition used in the containment
psig. The maximum containment pressure

analysis was (14.7) limiting DBA, (42.3) psig, does notresulting from the
psig. The

exceed the containment design pressure. [44)l pressure equalcontainment was also designed for an interna
to (0.65) psid below external pressure to withstand the
resultant pressure drop from an accidental actuation of the
Containment Spray System. TheLCOlimitof(27inchesof
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
inadvertent 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 Cooling System during the core reflood
phase of a LOCA analysis increases with increasing
containment backpressure. Therefore, for the reflood phase,
the containment backpressure is calculated 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 Sthlement.

.-

LC0 Maintaining containment pressure less than or equal to the
LC0 upper pressure limit 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 limit ensures the containment will not exceed the
design negative differential pressure following the
inadvertent actuation of the Containment Spray System.

(continued)
_

(continued)
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Containment Pressure
B 3.6.4B

x BASES (continued)

LCO With containment pressure maintained within the limits of
(continued) 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 declaring the containment

' pressure channel inoperable and their justification are as
followst)

APPLICABILITY In MODES 1, 2, 3, sand 4, a DBA could cause a release of
radioactive material to containment. Since maintaining
containment' pressure within design basis limits is essential
to ensure containment OPERABILITY, the LCO is ap)11 cable in
MODES 1, 2, 3, and 4< in MODES 5 and 6, the pro > ability and
consequences of these events are reduced due to the pressure
and temperature limitations.of these MODES. Therefore,
maintaining containment pressure wtthin the limits of the

I3 LCO is not required in MODE 5 or 6 to protect containment' OPERABILITY,
,

,

ACTIONS Ad

When containment pressure is not within the limits of the
LCO, containment pressure must be restored withir I hour.
The Required Action is necessary to return operation to
within the bounds of the containtnent 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 required containment pressure channels
are found inoperable, the containment pressure is considered
to be not within limits and Required Action A.1 applies. |

1

0.1 and B.2

If containment pressure cannot be restored to within ilmits
in the associated Completion Time, the plant must be placed

(continued)
p

(continued)
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Containment Pressure
B 3.6.4B

BASES (continued)

ACTIONS in a MODE in which the LCO does not apply. This is done by
(continued) placing the plant in at least MODE 3 within 6 hours and in

MODE S within 36 hours. The ellowed 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'.6.48,1

REQUIREMENTS
Verifying that containment pressure is within limits ensures
that facility operttion remains within the limits 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 2.d 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 Federal 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.*

- -- -

O
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Containment Air Temperature
B 3.6.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Temoeratqte (Atmospheric & Dual)

BASES

j

BACKGROUND The containment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA), such that offsite

iradiation exposures are maintained within.the guidelines of
{

,",|10 CFRi100 (Ref.1) or the NRC staff-approved licensing
'

basis (e.g., specified fraction of 10 CFR 100 limits). The
containment average air temperature is limited during normal-

' Leperation to preserve the initial conditions assumed in the
accidentianalyses for a loss-of-coolant accident (LOCA) or
main steam'line break (MSLB). In addition, though equipment
installed inside containment is designed to operate at a
higher temperature than allowed by this LCO, this
temperature limit may help to minimize component degradation
that may result from extended exposure to e high-temperature
environment (Ref.'2)..

O The containment average air temperature limit is derived
from the input conditions used in the containment functionalV analyses and the containment structure external pressure
analyses. This LCO ensures that initial conditions assumeds

in the analysis of containment response to a DBA are not
violated during plant operations..:Theitotal amount of-
energy to be removed from containment by the containment
spray and cooling systems during post-accident conditions is
dependent 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,
resulting 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 initial condition -
assumed in the accident analysis.

APPLICABLE Containment average air temperature is an initial condition
SAFETY ANALYSES used in the DBA analyses that establishes the containment

(continued)

(continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

APPLICABLE environmental qualification operathg envelope for both
SAFETY ANALYSES pressure and temperature.

(continued)
The limit for containment aver ge air temperature 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 inititil pre-accident
temperature inside containment was assumed to be [120]'F
(Ref. 2).

The initial containment' average air temperature condition of
(120]'F resulted in 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, respectively. The containment average air
temperature limit of [120]'F ensures thet, in the event of
an accident, the maximum cesign temperature for containment,
(300]'F, is not exceeded. The consequence of exceeding this
design temperature may be the potential-for degradation of
the containment structure under accident loads.

Containment average air temperature satisfies Criterior af
the NRC Interim Policy Statement.

LC0 During a DBA, with an initial containment average tempera-
ture less than or equal to the LC0 temperature limit, the
resultant peak accident temperature is maintained below the
containment design temperature. As a result, the ability of
containment to perform its function is ensured.

I [For this facility, the following support systems are
required to be OPERABLE to ensure containment air
temperature channel 0PERABILITY:]

[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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Containment Air Temperature4

B 3.6.5

BASES (continued)

|
APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of

i radioactive material to containment. 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, maintaining containment average air temperature
within the limit of the LCO is not required in MODE 5 or 6-
to ensure containment OPERABILITY.

-

/(% _ y
... y.

ACTIONS

NWithkontainmentaverageairtemperaturenotwithinthe
limit of the LCO, containment average air temperature must ,

be restored within 8 hours. The Required Action must
be taken toiroturn operation to within the bounds of the
containmentianalysis. The 8-hour Completion Time is

r
acceptableicensidering!the sensitivity of. the analysis 10' "

variationstin this; parameter and provides sufficient time to
correct minor problemstor to prepare the plant for an
orderly shutdowne O

C n

O in the event thatsthe required c,ontainment air temperature
channels are found' inoperable, the, containment air'

tehiperature is considered to,be notNithin limits and
Required Action A.1 applies.' fg

fy g% *B.1 and B.2 nr

Ifthecontainmentaverageairkemperaturecannotbe
'

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 dcne by placing the plant in at
least MODE 3 within 6 hours and in MODE 5 within 36 hours, i
The allowable Completion Times-are reasonable, based on
operating experience, to reach the required MODES from full
power without challenging the plant systems.

SURVEILLANCE- SR 3.6.5.1
REQUIREMENTS ..

Verifyino t~e containment average air temperature is withinn

the LCC limit ensures that containment operation remains-
1! withi, the limits assumed for the containment analysis. .In '

(continued)

(continued)|
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Containment Air Terperature
B 3.6.5

BASES (continued)

SVRVEILLANCE order to determine the average temperature, an arithmetic
REQUIRIMENTS average is 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 acceptable based on the
observed slow rates of temperature increase within
containment as a result of environmental heat sources (due
to the large volume of containment). Furthermore, the
24-hour Frequency is considered adequate in view of other
indications available in the control room, including alarms,
to alert the operator to an abnormal 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. [Vnit Name) FSAR. Section [ 1,"[ Title)."

O

i

'
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Containment Spray and Cooling Systems4

B 3.6.6A

B 3.6 CONTAINMENT SYSTEMS

i B 3.6.6A Containment Sorav and coolina Systems (Atmospheric & Dual)
| (Credit taken for iodine removal by spray system)
:

BASES

BACKGROUND kntainment Sorav System

The Containment Spray System supports containment
OPERABILITY by furnishing containment atmosphere cooling to
limit post-accident pressure and temperature in Containment
to less than the design values. Reduction of containment

' pressure and the iodine-removal capability of the spray
reduce the release of fission-product radioactivity from
containment to the environment, in the avent of a Design
Basis Accident
basis (e.g.v(Ref(DBA),tolessthantheguidelinesof10 CFR 100 . 1) or the NRC staff-approved licensing

a specified fraction of 10 CFR 100 limits).,

The containment cpray and cooling systems-are designed to
the requirements of 10 CFR 50, Appendix A. GDC 38,
" Containment Heat' 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 S3 ray-System consists.of two separate
trains, each capa)1e of meeting the iodine-removal design
bases. Each train includes a containment spray pump, spray 4

headers, nozzles, valves, and piping. Each train is powered
from a separate ENGINEERED SAFETY FEF"" (ESF) bus. The
refueling water tank (RWT) supplies ! J water to.the
containment spray during the injectit " se of operation.
in the recirculation mode of operatioit containment spray
pump suction is transferred from the RWT to the containment-
sump (s).

The Containment Spray System provides a s aray of cold
borated water into the upper regions of tie 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 System during the injection phase. In the,

! recirculation mode of o>eration, heat is removed from the
containment sump water )y the shutdown cooling heat

(continued)

(continued)
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Containment Spray and Cooling Syste::s i

B 3.6.6A

BASES (continued)

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 (N,H,)
solution into the spray. The resulting alkaline pH of the
s) ray enhances its ability to scavenge fission products from
tie containment atmosphere. The N H added to the spray
also ensures an alkaline pH for thb , solution recirculated in
the containment sump. The alkaline pH of the containment
sump water minimizes the evolution of iodine and minimizes
the occurrence of chloride and caustic stress corrosion on
mechanical systems and components exposed to the fluid.

The Containment Spray System is actuated either
automatically, by a containment High-High pressure signal
coincident with a safety injection actuation signal (SIAS),
or manually. An automatic actuation opens the containment
spray pump discharge valves, starts the two containment
spray system pumps, and begins the injection phase. The
Containment spray header isolation, 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. The injection phase continues
until an RWT level Low signal is received.' The Low level
for the RWT generates a recirculation actuation signal (RAS)
that aligns valves from the containment' spray pump suction

.

to the containment sump and/or signals the operator to
manually align the system to the recirculation mode. The
Containment Spray System in recirculation modo 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 Coolina System

The Containment Cooling System is designed to furnish normal
containment atmosphere cooling and to limit post-accident
pressure and tem >erature in containment to less than the
design values. Reduction of containment pressure, in
conjunction with the iodine-removal capability of the

(continued)

(continued),
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Containment Spray and Ctoling Systems
B 3.6.6A

'

BASES (continued) I

BACKGROUND Containment Spray System, reduces the release of fission-
(continued) product radicactivity from containment to the environment,

in the event of a DBA, to less than the guidelines in the
licensing basis.

Two trains of containment cooling; each of sufficient
capacity to supply 50% of the design cooling requirement,
are provided. Two trains with two fan units each are
supplied with cooling water from a separate train of service

cwater cooling. All four fans-are required to furnish the
^ design cooling capacity. Air is drawn into the coolers

through the fans and discharged to the steam generator-

; compartments and pressurizer compartment,

in post-accident operation following a containment cooling
actuation 'st nal'(CCAS), all four Containment Cooling System
fans are deskened to start automatically in slow speed.
Cooling is' shifted from the chilled-water-cooled coils to
the service-water-cooled coilo. The temperature of the
service water is an important factor in the heat-removal
capability of the fan, units.

The Containment Cooling System and Containment Spray System
( are ESF systems. They:are designed to ensure that the heat-

removal capability requirediduringcthe post-accident period
can be attained. The Containment Spray System and the
Containment Cooling System provide redundant methods to
limit and maintain post-accident conditions to less than the
Containment design values. "

APPLICABLE The Containment Spray System and Containment Cooling System
SAFETY ANALYSES ensure containment OPERABILITY by limiting the temperature

and pressure that could be experienced following a DBA. The
limiting DBAs conside;ed relative to containment OPERABILITY
are the loss-of-coolant accident (LOCA) and the main steam
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 to occur simultaneously or consecutively. The I

postulated DBAs are analyzed with regard to containment ESF |
systems, assuming the loss of one ES: bus, which is the '

worst-case single active failure, resulting in one train of
the Containment S
being inoperable. pray System and Containment Cooling System

(continued)

(continued)
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Containment Spray and Cooling Systems i

B 3.6.6A |

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 design basis. (See Bases B 3.6.4A and B 3.6.40,
" Containment Pressure," and B 3.6.5, " Containment Air
Temperature," for a detailed discussion.) ?he analyses and
evaluations assume a power level of [102]% RK/ED THERMAL
POWER' , one containment spray train and one containment
cooling (RTP)in operating, and initial (pre-accident)tra
conditions of [120]'F and [14.7J psia. The analyses also
assume a response-time-delayed <nitiation in order to
provide a= conservative calculation of peak containment
pressure and temperature responses.

The effect of an ina'dvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a
[-2.8) psig containment-pressure and is associated 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, " Containment Pressure." Inadvertent
s ray actuation in a dual. containment will be addressed on a

~

p ant-specific basis.

The inodeled Containment Spray System actuation from the
containment analysis is based upon a response time
associated with exceeding the centainment High-High pressure
setpoint coincident with an SIAS to achieving full flow
through the containment spray nozzles. The Containment
Spray Systrim total response time of [6] seconds includes
diesel generator startup (for loss of offsite power), block
loading of equipment, containment spray pump startup, and
spray line filling (Ref. 2).

The performance of the containment cooling train for post-
accident conditions is 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 30st-accident cooling capacity under
varying containment amaient conditions, required to perform
the accident analyses, is also shown in Reference 4.

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.5.6A !

1

0)
BASES (continued)(v/
APPLICABLE The modeled Containment Cooling System actuation from the
SAFETY ANALYSES containment analysis is based upon the plant-specific

(continued) 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 a DBA, a minimum of two containment cooling trains or
two containment spray trains, or one of each, is required to
maintain the containment peak pressure and temperature below
the design < limits,(Ref. 5). Additionally, one containment
spray train:is.also required to remove iodine from the
containment. atmosphere and maintain offsite doses below the
guidelines of the licensing basis. To ensure that these
requirements are net, two containment spray trains and two
containment cooling units must be OPERABLE. Therefore, in
the event of an accident, minimum requirements are met,
assuming that the worst-case single active failure occurs.

O' Each Containment Spray System typically includes spray pump,
v spray headers, nozzles, valves, piping, instruments, and

controls to ensure an OPERABLE flow path capable of taking
suction from the RWT on an ESF actuation signal and
automatically and/or manually transferring suction to the
containment sump.

Each 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
recuired to be OPEPABLE to ensure Containment Spray System
anc Containment Cooling System OPERABILITY:]

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

(continued)

O (continued)O
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Containment Spray and Cooling Systees
B 3.6.6A

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 1, 2, 3, and 4, a 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
cooling trains, in MODE 3 or 4, individual plants may
justify removal of the Containment Spray System from
o)eration'to support Shutdown Cooling System operation, in-

t11s condition. the Containment Cooling System must remain
OPERABLE.1 Justification of Containment Spray System removal
will be addressed:en a plant-specific basis. The probabil-
ity 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 required to be OPERABLE in MODES 5
and 6.

y.

"

ACTIONS L1
With one containment spray train inoperableh.he inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Condition, the remaining OPERABLE
spray and cooling trains are adequate to perform the iodine-
removal and containment-cooling functions. The 72-hour'

Completion Time takes into account the redundant heat-
removal capability afforded by the Containment Spray System,
reasonable time for repairs, and low probability of a DBA
occurring during this period.

~ *-8.1 and B.2

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 w W i LC0
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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Containment Spray and Cooling Systems ;

B 3.6.6A l

BASES (continued)

ACTIONS The 6 hours allotted to reach MODE 3 is a reasonable amount
(continued) of time, based on operating experience, to shut down the

{plant from full power in an orderly manner and without i

challenging plant systems. The extended interval to reach I
HODE 5 allows 48 hours for restoration of the Containment {Spray System in MODE 3, and 36 hours to reach MODE 5. This
is reasonable when considering that th9 driving force for a
release of radioactive teaterial from-the Reactor Coolant
System:is reduced in MODE 3.

u: |

With ene of the required containment cooling trains4

'

inoperable,4 the ino>erable containment cooling train must be i
,

restored to OPERABL: status within 7 days. Tae components i

in this' degraded condition are capable of )roviding greater
than =100% of the heat-removal needs (for tie condition of
one containment cooling train inoperable) after an a:cident
and provide iodine-removal capabilities. The 7-day
Completion Time:was" developed taking into account the
redundant heat-removal capabilities afforded by combinations
of the Containment Spray System and Containment Cooling I
System, and the low probability of h DBA occurring during jOy this period. j) ,

#

|g 3
a, 1

Withtwooftherequiredcontainment"ho611ngtrains
inoperable, one of the required containment cooling 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 and provide iodine-removal capabilities. The

'

72-hour Completion Time was developed taking into account
the redundant heat-removal capabilities afforded by
combinations of the Containment Spray System and Containment
Cooling System and the iodine-removal function of the
Containment Spray System, and the low probability of DBA 4

occurring during this period.
.

L.1

With two containment spray trains or any combination of
three or more Containment Spray System and Containment

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

|

ACTIONS Cooling System trains inoperable, the plant is in a
(continued) condition outside the accident analysis. Therefore,

LC0 3.0.3 must be entered immediately.

F.1 and F.2

If the Required Actions and associated Completion Times for
Condition C or 0 of this LCO are not met, the plant must be
placed in.a MODE in which the LC0 does not apply. This is
done by placing the plant in at least MODE 3 within 6 hours
and in H0DE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required H0 DES from full power in an orderly manner and
without challenging plant systems.

SVRVEILLANCE SR 3.6.6A.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in the Containment Spray System flow
path provides assurance that the proper flow paths will
exist for Containment Spray System operation. This SR does
not apply to valves that,are locked, sealed, or otherwise
secured in position since these were verified to be in the
correct position prior to being secured.' This SR also does
not apply to valves that cannot be inadvertently misaligned,
such as check valves. The 31-day frequency ofethis SR was
developed based upon Inservice Inspection and Testing
Program requirements to perform valve testing at least once
every 92 days. This SR does not require any testing or
valve manipulation. Rather, it involves 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 2 IS minutes
ensures that all trains are 0PERABLE and that all associated
controls are functioning 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) O
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Containment Spray and Cooling Systems
B 3.6.6A<

,

BASES (continued)

SVRVEILLANCE redundancy available, and the low probability of a
REQUIREMENTS significant degradation of the containment cooling train

(continued) occurring between Surveillances, and has been shown to be
acceptable through operating experience.

SR 3.6.6A.3

Verifying a service water flow rate of 2 (2000) gpm to each
cooling unit provides assurance that 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
V testing on safety-related components at least once per

'92 days. "Also considered in selecting this Frequency were
the known reliability of the cooling water system, the two-
train redundancy and the low 3robability of a significant
degradation:offlowoccurringaetweenSurveillances.

}R 3.6.6A.4

Verifying that'the containment spray header piping is full
ofwatertothe[100-ft: level-minimizes the time required

( to fill the header.1 Th's ensures that spray flow will be
admitted to the containment atmosphere within the time framei
assumed in the containment' analysis. The 31-day Frequency
is based on the static nature of theifill header and the low
probability o# a significant degradation of water level in
the piping occurring between Surveillances.

SR 3.6.6A.5

Demonstrating that each containment spray pump develops
2 (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 XI 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 recirculation flow. This test confirms one point on the
pum) design curve and is indicative of overall performance.
Suci inservice inspections confirm component OPERABILITY,
trend performance, and detect incipient failures by
indicating abnormal )erformance. The Frequency of this SR
is in accordance wit 1 the Inservice Inspection and Testing
Program.

(continued)
"

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

SURVEILLANCE SR 3.6.6A.6 and SR 3.6.6A.7
REQUIREMENTS |

(continued) These SRs demonstrate that each automatic containment spray i

valve actuates to its correct position and each containment I

spray pump starts on receipt of an actual or simulated I
actuation signal. The containment spray valves also must |
actuate on an RAS. The 18-month frequency was developed |

considering it is prudent th#t these Surveillances be
performed only during a pla4 outage. This is due to the
plant conditions needed to p riorm the SR and the potential
for. unplanned plant transiants if the SR is )erformed with
the reactor at power. Operating experience las shown that
these com nnents 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 tha.t 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
o)erating experience. See SR 3.6.6A.6 and SR 3.6.6A.7,
a>ove, for further discussion v the basis for 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. 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 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.

|

(continued)

|
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Containment Spray and Cooling Systems"

B 3.6.6A
;

BASES (continued)
_ _

REFERENCES 1. Title 10, Code of' Federal Regulations,- Part .100.11,
' Determination of Exclusion Area, Low Population Zone,
and Population Center Distance.' ;,

) 2. [UnitName)FSAR,Section( ),'[ Title).'

i 3. (UnitName)FSAR,Section( ) *[ Title).* ;__ .

,4; :[ Unit Name) FSAR, Section-[- ), *[Titie).*
7

(un'itName)FSAR,Section(-),*(Title)." t,

'

'6,> EA$ME Boiler and Pressure Vessel Code, Section XI,
' Rules for Inservice Inspection of Nuclear Power Plantw-

Components,* American Society of Mechanical Engineers,-'

.

c.N9W York.,
1 +

. _ _

Y

'

'

h~ ,

.
.

i

a

|

|
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; Containment Spray and Cooling Systems
; B 3.6.6B

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6B Containment Spray and_Coolina Systems (Atmospheric & Dual)
(Credit not taken for iodine removal by spray system)

,

i BASES
; _

, _ , _-

BACKGROUND Containment Soray System

The Containment Spray System supports containment
OPERA 811.!TY by furnishing containment atmosphere cooling to
limit post accident pressure and temperature in Containment
to less-than the design values. Reduction of containment

N pressure reduces the release of fission-product radio-
activity from containment tu the environment, in the event' ~~

."of.a Design Basis Accident (DBA), to less than the guide-
lines ofE0 CFRf100 (Ref.1), or the NRC staff-aparoved
licensing basis (e.g., specified fraction of 10 C;R 100

.

4

limits). The containment spray and cooling systems are
designed to the requirements of 10 CFR 50, Appendix A,
GDC 38, ' Containment Heat Removal," and GDC 40, " Testing of

; Containment Heat Removal Systems " or other documents t1at
were appropriatef at the time, of licensing (identified on a'

plant-specificbasis),
,

i TheContainmentSNaySystemconsistsoftwoseparatetrains
- of equal capacity. Each train includes a containment spray

pump, spray headers, nozzles, valves; and piping. Eachi

train is powered from a separate ENGINEERED SAFETY FEATURE
(ESF) bus. The refueling water tank" supplies borated

,

water to the containment spray-during(IRIT) injection phase ofthe
operation. In the recirculation mode of operation,'

containment spray pump suction is transferred from the RWT
tothecontainmentsump(s).-

The Containment Spray System provides a spray of cold
| borated water into the upper regions of Containment to
i reduce the 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 System during the injection phase. In the recircula-
i 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)
1

(continued)
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Containment Spray and Cool'ing Systems
S 3.6.68

BASES (continued)

BACKGROUND The Containment Spray System is actuated either auto-
(continued) matica11y by a containment High High pressure signal

coincident with a safety injection actuation signal ($1AS)
or manually. An automatic actuation opens the containment
spray pump discharge valves, starts the two containment
spray pumps, and begins the injection phase. The
containment spray header isolation valves open on 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. The injection phase continues
until an RWT level Low signal is received. The Low level
signal for the RWT generates a recirculation actuation
signal (RAS) that aligns valves from the containment rpray
pump suction to the containment sump and/or signals the
operator to manually align the system to recirculation mode.
11e 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 procedurns.

Containment Coolina Systeal
,

The Containment Cooling System is designed to furnish normal
containment atmosphere cooling and to limit post-accident
pressure and temperature in containment to less 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 DDA. to less than
the guidelines in the licensing basis.

Two trains of containment cooling, each of sufficient
capacity to supply 50% of the design cooling requirements,
are provided. Two trains with two fan units each are
supplied with cooling 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)
__

(continued)
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Containment Spr y and Cooling Systemse

B 3.6.68

BASES (continued)
i

. _

BACKGROUND in post-accident operation, following a containment cooling
(continued) actuation signal (CCAS), all four Containment Cooling System

fans are designed to start automatically in slow speed, if
not aircady running. Cooling is shifted from the chilled-
water-cooled coils to the service-water-cooled coils. The |temperature of the service water is en important factor in
the heat-removal capability of the fan units.

The Containment Cooling System and Containment Spray System
,;are ESF systems. They are designed to ensure that the heat '

removal capability required during the post-accident period'

can be kt',ined. The Containment Spray System and the
JContainment' Cooling System provide redundant methods to
' limit and maintain post-acd dent conditions to less than
the containment design values.

__.

APPLICABLE The Containment Sprap System and Containment Cooling System
SAFETY ANAtYSES ensure containment'0PERABILITY by limiting the temperature

and pressure that could be experienced following a DBA. The
limiting DBAs considered relative to containment OPERADlLITY,

!

are the loss-of-coolant accident (t0CA) and the main steam
( line break (MSLB),; The DBA LOCA and H$lB are analyzed using'

computer codes designed to predict"the resultant containment
pressure and temperature transients, sNo two DBAs are
assumed to occur simultaneously or consecutively. The

'

postulated DBAs are analyzed, in regardfto containment ESF
systems, assuming the loss of one' ESF bils, which is the
worst-case single active failure, resulting in one train of
the Containment Spray System and Containment Cooling System
being rendered inoperable.

The analysis and evaluation show that under the worst-caso
scenario, the highest peak containment pressure is
[55.7) asig (experienced during an MSLB). The analysis
shows t1at the peak containment ya)or temperature is [414]'F
(experienced during an MSLB). Bot 1 results are within the
intent of the design basis. (See Bases B 3.6.4A and
B 3.6.48, " Containment Pressure," and B 3.6.5, " Containment

iAir Temperature," for a detailed discussion.) The analyses !
and evaluations assume a power level of [102]% RATED THERMAL '

POWER (RTP), one containment spray train and one containment
cooling train operating, and initial (pre-accident)
conditions of [120]'F and [14.7) psia. The analyses also

(continued).
..

{ (continued)
-

v

CE0G STS B 3.6-67 01/07/91 1:24pm
4

_ _ -- a



. -. ., .- - .

1

Containment Spray and holing Systems
B 3.6.60

I

BASES (continued)
:

APPilCML' assume a response-time-delayed initiation in order to
1N ETY ANALYSES provide conservative peak calculated containment pressure

(continued) and temperature responses.

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a .

(-2.8) psig containment pressure ano is associated with the
sudden coeiing effect in the interior of the air-tight
containment.n Additional discussion is provided in Bases
B 3.6.4A"and B 3.6.48, " Containment Pressure." Inadvertent
spray actuation in a dual containment will be addresrsd on a
plant-specific basis.

The modeled Containment Spray System actuation from the
centainment anal sis is based on a res onse time associated
with exceeding t e containment High-Hi h pressure set >oint
coincident with an SIAS to achievin f 11 flow throug1 the
Containment spray. nozzles. The Con ainment Spray System
total response time of J61 seconds includes diesel generator
startup (for loss..of ofd te power), block loading ofs
equipment, containment; spray pump etartup, and spray line
filling (Ref. 2).

Containment cooling trabi performance for post-accident
conditions is given in R'eference 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 undergvarying
containment ambient conditions, required to perform the
accident analyses, is alsa shown in Reference (4).

The modeled Containment Cooling System actuatibn from the
Containtrent analysis is based on the plant-specific response
time associated with exceeding the CLAS to achieving full
Containment Cooling System air and safety-grade cooling >

water flow, I

|

The containment spray and cooling systems satisfy I

Criterion 3 of the NRC Interim Policy Statement.

LC0 During a DBA, a minimum of two containment cooling trains or !
two containment spray trains, or one of each, is required to
maintain the containment peak pressure and temperature below |

(continued)
-

(continued)
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Cnntainment Spray and Cooling Systens
B 3.6.6B

BASES (cor.tinued)

LCO the design limits (Ref. 5). To ensure that these require-
.

(continued) monts are met, two containment spray trains and two '

containment cooling units must be OPERABLE. Therefore, in '

the event of an accident, the minimum requits:r,ents are met,
assuming the worst-case single active failure occurs.

-

Each Containment Spny System typically _ includes spray pump,
f spray headers, noz.'les, valves, iping, instruments, and-

controls to ensure an OPERABLE f$ow path capable of taking f
i

j"4suctionifrom the RWT upon an ESF actuation signal and-lautomatically ard/or manually transferring suction to theI
1

'', , containment sump. Ie _q u
.

._

IEacnionja:inment Cooling System typically includes
1V

demisters scooling coils, dampers.. fans, instruments, and
controls to ensure an OPERABLE flow path.-

q

[For this, facility an-0PERABLE Containment Spray System and j
an OPERABLE'Containeent! Cooling System constitute-the

ifollowing:)g ' '

(,

[Forthi.,faciliykhefoll'owingsupportsystemsare
recoired to be OPEh M to ensure Containment Spray System
snc Containment-Coolip;' System OPERABILITY:]

~

[For this facility, those required support-systems;which-
upon their failure do r.ot require denaring the containment
spray and coolin
are as-follows:)g systen inoperable 1.ad,their justification

,

|)
{w 1

In addition, each Containment-Spray System and Containment
Cooling System must satisfy all the performance 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 j

containment pressure and temperature requiring the operation
.

of the containment spray trains and containment cooling-
tnins. 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)

( ontinued)
O
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Containment Spray and Cooling Systens
B 3.6.6B

BASES (continued)

APPLICABILITY OPERABLE. Justification of Containment Spray System removal
(continued) will be addresad on a plant-specific basis. The

probability 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 saray and
containment cooling systems are not requin ed to be 0)ERABLE
in H0 DES 5 and 6.

-

ACTIONS M
With 'one cohtsinnent spray train inoperable, the inoperable
Contain.nent spray train must be restored to OPERABLE status
within 7 days. HThe 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 inoperalle) after an accident. The 7-day Completion
Time was developed taking;into account the redundant heat-
removal capabilit.ies Jafforded by combinations of the
Containment S) ray System and Containment Cooling System and
the low probaallity of'a;D8A occurring during this period.

IL.1 L |,

With one of the required containme'nt cooling trains
inoperable, the inoperable Containment cooling train must be
restored to OPERABLE status within 7 days." The components
in this degraded condition are capable of 3ro'viding greater
than 100% of the heat-removal needsr(for tie condition of
one containment cooling train inoperable) after an accident.
The 7-day Completion Time was developed based on the same
reasons as those for Required Action A.I.

L.1

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 Completion Time was developed
taking into account the redundant heat-removal capabilities

(continued)

(continued)
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IContainment Spray and Cooling Systems a
B 3.6.6B ;

I

O }!i BASES (continued)g
!

ACTIONS afforded by combinations of the Containment Spray System and ,

(continued) Containment Cooling System and the low probability of.a DBA |occurring during this period. !

D.1 and D.2

With one of the required containment spray trains
'

inoperable and one of the. required containment cooling )

trains 4 inoperable, the inoperable containment spray train or.
6the inoperable containment cooling train must be restored to

; . OPERABLE' status within 72 hours. The components--in this
'' t degradedicondition are capable of providing greater than

01000of tho' heat-removal needs (for the condition of a one i

' containment > spray train inoperable and one containment
cooling train inoperable) after an accident. The 72-hour :
Completion: Time was developed based on tha'same reasons as
those for Required Action C.I.-

n^ t*
27,

With two containment oolingstrains inoperab'ie, one' of the
required containment cooling
OPERABLE status within 72 hou| trains must be restored tors. The components in thisg

7-- T degraded conditiontare capable"of+providing greater than-
() 100% of the heat-removal' needs afte.r an accident. The

72-hour Completion Time was' developed based on the same
reasons as those for Required Action.:C.I.

[7)
eg
RWith 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, LC0 3.0.3 must be entered immediately.-

9 1 and G.2

The plant must be placed.in a MODE.in which the-LC0 does not 4

apply if any of the Required Actions and associated-

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

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

SURVEILLANCE SR 3.6.68.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves, exc ading check valves, in the
Containment Spray System provides assurance that the proper
flow path exists for Containment Spray System operation.
This SR also does 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 also does not -apply to valves that cannot
be inadvertently misaligned, such as check valves. The
31-day Frequency of this SR was developed based on Inservice
Inspection and Testing Program requirements to perform valve
te:,tingrat 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'(only check valves are inside
containment) and capable of, potentially being mispositioned,
are in the correct position.'

,

SR 3.6.68.2 4

Operating each containment cooling train fan unit for
2 15 minutes ensures that all-trains'are OPERABLE and that
all associated controls are functioning properly. It also
ensures that blockage, fan or motor failure, or excessive
vibration can be detected for corrective action. The 31-day
Frequency was developed considering the known ~ 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 2 (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)

| (continued)
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Containment _ Spray and Cooling Syste:s
B 3.6.6B

m
BASES (continued)

SVRVEILLANCE reliability of the cooling water system,- the two-train
REQUIREMENTS redundancy, and the low probability of a significant

(continued) degradation of flow-occurring between Surveillances.

W 3.6.68.4

Verifying the containment spray header is full of water to
the,[100-ft level minimizes the time required to fill the
header; . Th's ensures that spray flow will be admitted to

/the containment atmosphere within the time frame assumed in
f the containment analysis. The 31-day frequency is based on
4 the static nature of_the fill header and the low probability

' Miof?a!significant degradation of the water level in the
' piping occurring between Surveillances.

.

31Nk. , .SR
,

Demonstrating' that each containment spray pump develops
s [250] psid differential pressure on recirculation ensures
that spray' pump performance has not degraded during the

centrifugal pump differential pressure are normal tests' of
cycle. Flowcand

performance! required by Section XI of the
American Society of MechanicalCEngineers (ASME) Code

(3/ (Ref. 6). Since the containment 1 spray pumps cannot be
1 tested with flow through the spray!h.eaders, they are tested

on recirculation flow. This< test confirms one point on the
pum) design curve, and is indicative-of, overall performance.
Suc1 inservice inspections confirm component OPERABILITY,
trend performance, and detect incipient" failures by
indicating abnormal )erformancer --The Frequency of this SR
is in accordance wit 1 the-Inservice Inspection and-Testing
Program.

SR 3.6.68.6 and SR 3.6.681

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 Surveillanct s 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)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

SURVEILLANCE Operating experience has shown that these components usually
REQUIREMENTS pass the SR when performed on the 18-month Frequency.

(continued) Therefore, the Fmouency was concluded to be acceptable from
a reliability stanoroint.

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 ex)erience.
See SR 3.6.68.6 and SR 3.6.6B.7, above, for furtier

-

discussion of the 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 solution, low-pressure air or smoke
can be blown through test connections. Performance of this
SR demonstrates that each spray nozzle 1is unobstructed and
provides assurance that spray coverage"of,the containment
during an accident is not degraded.-- Due'to the passives

design of the nozzle, a test at the first" refueling and then
at 10-yiar intervals is considered adequate to detect
degradation in the performance of the spray n'ozzles.

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, Sections [ ], "[ Title]."

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

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

(continued)

(continued)
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C'ontainment-Spray and. Cooling Systems. t:

B 3,6,6B- 'l
;

,

BASES (continued)

REFERENCES 6. A5ME Boiler and Pressure Vessel Code, Section'XI,
(continued) " Rules;for Inservice Inspection"of Nuclear Power Plant :

Components," American Society of Mechanical Engineers,
,

New York.. [
-

!

,
| -*;3

* i

( N' .

'

*
.

, . ,y< +
,

k. c ,]t D - (' * 4'

vs.,
.4it

,

hs

gg s; qr;
'

, ,. # ,
.

'y=" 3
;'

'
+

, ,

> i
o .

. ,

s 'Qb
, e

A-
_

,; A
.'M '

,

i

|
,-

:

I
:
!

l

.

a

F

i
.

'hj

:

-CE0G-STS
.

B 3.6-75 01/07/91 .1:24pm-:
_.



. _ _ _ _ ____._. _ _ ... _ _ _ ._. _. _ ._ __ _.. _. _ _ _ _ _ _ - -

' Spray Additive System
B 3.6.7-

B 3.6 CONTAINMENT SYSTEMS

: B 3.6.7 Sorav Additive System (Atmospheric & Dual)-
1

BASES :
:

BACKGROUND Th'e Spray Additive System is a-subsystem of the Containment: ,

Spray System that assists in. reducing thetiodine 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| Design Basis t-

" *

. Accident'(DBA) to within the thyroid * dose guidelines 1of=
V10 CFR;PartL100_ (Ref.1) or the NRC staff-approved licensing

tbasis'(e.g m a specified fraction of-10 CFR 100 limits). .
,

The; addit?ionof,Yspraya'ditiveto'theboricacid-sprayd
solution increases the pH of.the spray solution and
maintains the containment sump pH above 8.0 during the

-

recirculation phase 'of tan accident. ~ An elevated' pH is
desired since -it enhances the iodine-removal ca)acity of thi
s3 rays and aids'in the retention of--iodine-in tle water in--

.

tle Containment sump - N^ )se. ,,

The Spray Additi$$ystemiconkists of a: single spray-
,

' chemical addition tanki(SCAT), and two redundant 100%-4

cepacity trains.- Each train <containssa' chemical addition -

pump, an injection valve,-isolation; valves, a flow-meter, ,

and a flow controller.- ' Upon- receipt'of 3a containment spray- :
actuation signal- (CSAS), the chemical a'ddition 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 pumpst 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 SpraysSystem enters
the recirculation mode--of operation.7_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)

( 1
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Spray Additive System
B 3.6.7

BASES (continued)

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 resulting from a DBA to exceed the dose
guidelines in the licensing basis.

__

APPLICABLE The SpraylAdditive System is essential to the effective
SAFETY ANALYSES removal of airborne iodine within containment following a |

'

Design Basis Accident (DBA).

Following the' assumed release of radioactive materials into
containment, the containment is assumed to leak at its
design value;of '[0.1)~ 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 theLContainment Spray System, and is
discussed in Bases 8 3.6,6,_" Containment Spray and Cooling
Systems."

The DBA analyses assume"that one train 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 is 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.

(continued)

O
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Spray Additive-System
_B_3.6.7

BASES (continued)
l

LC0 The. Spray Additive System is necessary toireduce the release i
of radioactive material to the environment in the event of a '

DBA. To be considered OPERABLE,:the volume and-
concentration-of the spray additive- solution must.be j
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 .' i
the ' recirculation mode. This pH range maximizes the

.

effectiveness of- the iodine-removal' mechanism.. without: !

introducing conditions that may: induce caustic stress !

; corrosion cracking of mechanical components.-
m

~

,During:a LOCA, one Spray- Additive System train is capable of.1

vproviding?least'one train'is available in the event of the100t of the required iodine-removal capacity.To-
' ensure at '

i

limiting single 1 failure,= both trains must-be maintained in- ;
an OPERABLEistatus. i

i

(for this facility, an OPERABLE Spray Additive System
constitutas# the following:]-
- -

b

,

O (Forthisfacility;the'following;supportsystemsare !
required OPERABLE to ensure _ Spray Additive' System-
OPERABILITY:]

.y.

[For.this facility, those required support ^ systems'which-

-upon their failure do not require declaring the Spray
1

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
positionsi

;

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 essentiar to limit.the post-accident

,

-(continued)

(continued)_A
]
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Spray Additive System
B 3.6.7

BASES (continued)

APPLICABILITY release of radioactive material to within the limits in the
(continued) licensing basis,

in MODES 5 and 6, the probability and consequences of these
events are reduced due to the )ressure and temperature
limitations in these MODES. T1us, the Spray Additive System
is not required to be OPERABLE in MODES S and 6.

ACTIONS L,1

With the Spray Additive System ino)erable, the system must
be restored to OPERABLE status wit 11n 72 hours. The
inoperability of the Spray Additive System includes the loss
of capability to inject' NA0H to either Containment Spray
System suction line or'both lines. The pH adjustinent 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 atmos)here in
the event of a DBA. The 72-hour Completion Time ta(es into
account the redundant flow paths: capabilities, and the low
probability of the worst-case DBA occurring during this
period,

,

B.1 and B.2

The plant must be placed in a MODE 1h 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 3
within 6 hours, and in MODE 5 within 84 hours. The 6 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
from the RCS.

(continued)

9'
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Spray Additive System-
B 3.6.7

N/ BASES (continued)

SURVEILLANCE SR- 3.6.7.1-
REQUIREMENTS

-manual, g the_ correct- alignment of Spray Additive System
Verifyin '

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 valves were verified to be in the correct position
carior to locking, sealing. or securing. .

drequency of this SR was developed based _ The 31-dayon-Inservice:
% Inspection and Testing- Program requirements to_ perform valve.

% testing atoleast once per 92-days., This SR does not require-

'any: testing'or' valve manipulation. Rather, it involves
verification, throughLa. system walkdown, that those valves- |

'.outside* containment and capable of potentially being.- ;
mispositionsdiare.in the correct position.

SR 3.6.7?s - "h !f" +, c w.

To prov'ide Nfective$ dine removal, the containment ' spray
must be an alkaline;solutionn Since- the refueling water- 3
tank'(RWT) contentslare norma 11yLacidic, the volume of theO . SCAT must' provide;a sufficient volume of' spray additive--to-
adjust pH for all water. injectedndThis SR is performed to;
verify the -availability of- sufficient N,H y-solution inithe Spray Additive |Syst.enAhydrazoneThe:184- ay ) .g

;

Frequency is based on the low-probability of an undetected
change in tank volume occurring during .the SR interval (the
tank is isolated during--norma 11 plant operations). Tank
level is also indicated and* alarmed in the control room, ;
such that there is a:high confidence that a substantial:4

'

change-in level 'would be r:etected.

SR 3.6.7.3

This SR provides verification of1the N H ' concentration in-
the SCAT and.is sufficient to ensureatfiak the spray solution
being injected into containment istat-the correct pH level'.
The concentration of N H in the; SCAT mustibe determined by
chemical analysis. - Thh84-day Frequency-is sufficient to
ensure that' the concentration level of N-Hi n the SCATi

-

remains within the established limits. thisis:basedonthe:

(continued); 'i

'(continued)"

r
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Spray Additive System
B 3.6.7

BASES (continued)

SVRVEILLANCE low likelihood of an uncontrolled change in concentration
REQUIREMENTS (the tank is normally isolated) and the probability that any

(continued) substantial variance in tank volume will be detected.

_SR 3.6.7.4

The chemical addition pump must be demonstrated to 3rovide
the flow rate assumed in the accident analysis to tie
Containment Spray System. The Spray Additive System is not
operated during normal plant operations. This prevents
periodically subjecting systems, structures, and components

Jwithin containment.to a caustic spray solution. Therefore,
this test must be >erformed on recirculation with the
discharge flow pati from each spray chemical addition pump
aligned back to the SCAT. The differential pressure
obtained by the pump on recirculation is analogous to the
full spray add flow provided to the Containment Spray System
on an actual CSAS. The Frequency of this SR is in
accordance with the ]nseWice Inspection Testing Program and
is sufficient to jdentyfy' component degradation that may
affect flow rate. '

#

SR 3. 6 J_J N

This SR demonstrates that at$ automatic valve in the Spray
Additive' System flow path &ctuateseto its correct position
on a CSAS. 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 unnecessary
plant transients if the SS is performed with the reactor at
power.
Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

SR 3.6.7.6

To ensure that the correct pH level is established in the
borated water solution provided by the Containment Spray
System, the flow rate in the Spray Additive System is
demonstrated once per 5 years. This SR provides assurance
that the correct amount of N H, will be metered into the

2flow path upon Containment Spray System initiation. Due to

(continued)

(continued)
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Spray Additive System-
B-3.6.7

BASES (continued)

SURVEILLANCE the passive nature of the spray additive flow controls.-the
REQUIREM:NTS 5-year Frequency is sufficient to identify component

'(continued) degradation that may affect flow rate.

REFERENCES 1. Title 10, Code of Federal Regulations, Part _100.11 j
M 0etermination of Exclusion Area; Low Population Zone 1

gs.cand Population Center Distance."
-_ wf,,2._ (Unit Name] FSAR Section (- ), "(Title] ."
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Hydrogen Monitors-MODES- 1 & 2
B 3.6.8

8 3.6 CONTAINMENT SYSTEMS

B 3.6.8 Hydroaen Monitors-MODES 1 & 2 (Atmospheric & Dual)

i
BASES
-

BACKGROUND Hydrogen monitors are requir'd to monitor the hydrogen {
concentration in the containment followin a loss-of-coolant j
accident (LO;A) or main steam line break MSLB in-
containment. Hydrogen may accumulate wit in co)ntainment I

ixfollowing a LOCA as a result of a metal-steam reaction '

' vinvolving the zirconium fuel cladding and the reactor,

icoolanti radiolytic decomposition of the post-accident
Lemergency cooling solutions, corrosion of metals by
solu 11ons'used for emergency cooling and containment spray,
and hydrogen in the Reactor Coolant System (RCS at the time
of the LOCAHThe primary source of hydrogen pro) duction
after'an MSLB -is corrosion of aluminum by caustic solutions;

i(containmentespray . ,,The lower flammability limit of
1|

hydrogen is'4.1 vo use.~ percent (v/o) (hydrogen ignition'Ref. 1). Should the jlower flammability; limit be exceeded,
could occur > ' This. could lead to overpressurization of -
containment, resulting in a breach of containment
OPERABILITY, t.nacceptably|high containment leakage and -/ offsite: doses, and; damage to safety-related equipment inside*

containment. x

The hydrogen monitors are a post-accident Type A.
5Category 1, instrument. As such,'they:will function to l

allow monitoring of hydrogen following a LOCA or MSLB in -
containment.

Two independent tydrogen monitors have been provided and'
each is 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 monitor hydrogen concentration
levels between 0 and 10%. Both monitors have the capability
to interface with two areas that .have been selected to
provide a representative sample of the containment
atmosphere following an accident.

The-hydrogen monitors provide the capability to measure the
hydrogen concentration in containment so that required
operator actions (e.g., to actuate the hydrogen recombiners
or Hydrogen Purge System in accordance with emergency

(continued)

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

BASES (continued)

BACKGROUND procedures) may be taken to prevent the hydrogen
(continued) 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 limit. This will eliminate the potential for a
breach of containment due to a hydrogen-oxygen reaction.

APPLICABLE The hydrogen monitors monitor the post-accident containment
SAFETY ANALYSES atmosphere and provide an indication of containment hydrogen

Concentration. This information is used by the operators to
determine when the combustible gas control systems (Hydrogen
Purge System and hydrogen recombiners) should be actuated,
if needed, to maintain the . hydrogen concentration below the
flammability limit.

Assumptions recommended in Reference l' 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 in containment is less than.4.1 v/o. 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 RCS and the
containment sump;

c. 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 of metals exposed to containment spray and
Emergency Core Cooling System solution.i

The hydrogen monitors satisfy Criterion 3 of the NRC Interim
| Policy Statement.

i

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

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

Jpost-LOCA hydrogen concentration from exceeding the
? ? flammability limit. 3

%[For this facility, the following; support' systems are
V required to be'0PERABLE to ensure hydrogen monitor

OPERABILITY:]- ,

[For this facility, those_ required su port systems which
upon theirlfailure do not require dec aring the hydrogen
monitors 41_noperable?and their', justification are as follows:] 3

[For this fasility.,:an'0PERABLE hydrogen monitor constitutes-
the following:] y {

.%
APPLICABILITY In MODES 1 and 2, two hydrogen mon tors provide the operator

with the capability to measure hydrogen concentration in.
containment, assuming a worst-casels<ngle active failure,_
and allow,- if required, action to be taken to control the
hydrogen concentration within? containment below its -
flammability limit of 4.1 v/o'following a LOCA (Ref. 2).
This ensures containment.0PERABILITY-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)-

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

BASES (continued)
,

1

APPLICABILITY In MODES 5 and 6, the probability and consequences 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 M
With.one hydrogen monitor inoperable, the inoperable monitor
must be restored to OPERABLE status within 30 days. The
30-day Completion Time is based on the_ low probability of
failure.of- the other redundant hydrogen monitor, the low
arobability of the occurrence of a LOCA that would generate
lydrogen in amounts capable of exceeding the flammability
limit, the length of_ time after the event that operator
action would be required to prevent hydrogen accumulation
from exceeding this limit, 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 low-probability event. If such
double failures did occur, it would be indicative of poor
hydrogen moniter reliability 1 and would result in the loss of
functional capability. Therefore, LC0 3.0.3 must be
immediately entered.

M
The plant must be placed in a MODE"in which the LC0 does not
apply if an inoperable hydrogen monitor cannot be restored
to OPERABLE status in the associated Completion Time. This
is done by placing the plant in at least MODE 3 within
6 hours. The 6 hours allotted 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.

_

SURVEILLANCE 1.R 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)

SURVEILLANCE channel will perform its intended function. The 92-day:
REQUIREMENTS Frequency is based on the reliability of the hydrogen-

(continued) monitors,-which has been. demonstrated to be acceptable |
through operating experience.

[For this facility, a CHANNEL FUNCTIONAL TEST constitutes
the following:]

SR' 3;6.8.2

P$rformanceofaCHANNELCALIBRATIONonthehydrogen
monitors using sample gases ensures that the OPERABILITY of

Lthe monitors is 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 i

used for performing the Surveillances are nominally 1 v/o
hydrogen, 2 0.98 'and f 1,02 (balance nitrogen), and .
nominally.4 v/o hydrogen,13.92 and s 4.08 (balance

.

!

nitrogen),FThe lower hydrogen flammability limit has been
assumed as 4.1Lv/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 upito and including the flammability
limit is available, to the operators following a LOCA. For,

this unit, the 18-month Frequency has been shown to be'

acceptable through operating:ex)erience, and is'further
justified because of other chec(s 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 [ ],"(Title)."

.
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Hydrogen Recombiners-MODES l' & 2
B 3.6.9. :

O
V B 3.6 CONTAINMENT SYSTEMS

B 3.6.9 Hydroaen Recombiners-MODES 1 & 2 (Atmospheric & Dual)

BASES

BACKGROUND The hydrogen recombiners su) port containment OPERABILITY in
)ost-accident environments )y eliminating the potential
areach of containment due to a hydrogen-oxygen reaction.
Per 10 CFR 50.44, " Standards for Combustible Gas Control

: Systems in Light-Water-cooled Reactors" (Ref.1), and
.

110 CFR 50, GDC 41, " Containment Atmosphere Cleanup"
$m (Ref. 2), hydrogen recombiners are required to reduce the

; hydrogen concentration in the containnent following a loss-

of-coolants accident (LOCA) or main steam line break (MSLB)d
. ,

The recombinerscaccomplish this by recombining hydrogen an
oxygen.to form water vapor. The vapor remains in-
containment *,:thus eliminating any discharge to the
environment.f

Two indepindent hyd og'en recombiners are provided. Each
consists of'controlsilocated,in the control _ room, a power
supply, and a recombiner located in containment. The

p recombiners have no moving parts. Recombination is
t y accomplished by heating'a hydrogen-air mixture above 1150*F.
v 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 recombiner 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 ENGINEERED SAFETY FEATURE bus, and is
provided with a separate power panel and control' panel.

1

|
|

|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)
. /^T
U
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Hydrogen.Recombiners-MODES 1 & 2
8 3.6.9

4ASES (continued)

APPLICABLE related equipment located in containment. The limiting
SAFETY ANALYSES DBA relative to hydrogen generation is a LOCA.

(continued)
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;

c. 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 of metals exposed to containment Spray
System and Emergency Core Cooling System solutions.

To evaluate the potential 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 maximize the amount of hydrogen
calculated.

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above, a single recombiner is 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 redundcr.t hydrogen
recombiners.

The hydrogen recombiners satisfy Criterion 3 of the NRC
Interim Policy Statement.

LC0 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)

(continued)
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Hydrogen Recombiners-MODES 1 & 2
B 3.6.9

p
k BASES (continued)

LCO [For this facility, an OPERABLE hydrogen recombiner
(continued) constitutes the following:] In addition, for a hydrogen i

recombiner to be considered OPERABLE all the SRs must be I

met.

0)eration witn at least one hydrogen recombiner ensures that
t1e post-LOCA hydrogen concentration can be prevented from
exceeding the flammability limit. Unavailability of both
hydrogen recombiners could lead to the generation of an
amount 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
::afety-related equipment located in containment could also
occur.

[For this facility, the following support systems are
required OPERABLE to ensure hydrogen recombiner
OPERABILITY:]

A [For this facility, those required support systems which
! I upon their failure do not require declaring the hydrogenV recombiner inoperable and their justification are as

follows:]

APPLICABILITY Requiring 0PERABILITY in MODES 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
flammability limit of 4.1 v/o, assuming a 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)
,

1

(continued)
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Hydrogen Recombiners-MODES 1 & 2
.

B 3.6.9 |

BASES (continued)

APPLICABILITY recuiring the hydrogen recombiners is low. Therefore, the
(continued) hycrogen 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 M-
With one containment hydrogen recombiner inoperable, the
ino)erable recombiner must be restored to OPERABLE status
wit 11n 30 days, sThe 30-day Completion Time is based on the
low probability of.the occurrence of a LOCA or MSLB 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 preve.. hydrogen
accumulation from exceeding this limit, and the low
probability of failure of the OPERABLE hydrogen recombiner. '

Concurrent failure of two' hydrogen recombiners within a
30-day period is considered to % a lowrprobability event.
If such a double failure did occur, it would be indicative
of poor hydrogen recombiner reliability and would result in
the loss of functional capability. Therefore, LC0 3.0.3
must be entered immediately. x

'

M
The plant must be placed in a MODE in which the LC0 does not
apply if the increrable hydrogen recombiner(s) cannot be
restored to OPEPABLE status in the associated Completion
Time. This is done by ) lacing the plant in at least MODE 3
within 6 hours. The 6 lours allotted 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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Hydrogen Recombiners-MODES 1 & 2.
,

B 3.6.9 |

fi,

V BASES (continued)

SURVEILLANCE SR 3.6.9.1
REQUIREMENTS

Parformance of a system functional- test for each hydrogen
'

- ,

recombiner ensures that the recombiners are operational and
can attain and sustain the tereperature necessary for-
hydrogen recombination. In p. articular,-this SR requires

t verification that the minimum heater sheath temperature t

increases to 2 700*F in s-90 minutes. After reaching 700'F,
4

the power is increased to maximum for approximately 2
minutes and verified to be 2 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
ein the'pastris low;

,

!

ib. 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 :
-diversei system (Hydrogen Purge System); and

(N c. Since the hydrogen -recombiner is manually started trany !

ty 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 3roblems that
could affect recombiner operation. Since tie 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 ins)ection is sufficient to determine abnormal
conditions t1at could cause such failures. The 18-month
Frequency for this SR was developed considering such -factors
as the following:

a. The incidence of hydrogen recombiners failing the SR,

in the past is low;

(continued)
1

(continued) j
,
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Hydrogen Recembintrs-MODES 1 & 2
B 3.6.9

BASES (continued)

SURVEILLANCE b. Even when hydrogen recombiner fallere has been
REQUIREMENTS detected, there has been, in all instances, e backup

(continued) available either from the other recombiner or from a
diverse system [ Hydrogen Purge System); and

c. Since the hydrogen recombiner is manually stcrted nany
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABl.E statut or
activate ar alternative.

SR 3.6.9.3

This SR requires performance of a resistance-to-ground test
of each heater )hase to ensure that there are nn detectable
grounds in any 1 eater phase. This is accomplis,..! by
verifying that the resistance to ground for any heater phase
is ?. 10,000 ohms. j

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 [ Hydrogen 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.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.44,
" Standards for Combustible Gas Control Systems in
Light-Water-Lualed 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.

O1
;
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HMS-MODES 1 - & 2 -
B 3.6.10

Q B 3.6 CONTAINMENT SYSTEMS

B 3.6.10 Hydroaen Mixino-System (HMS)-MODES 1.& 2 (Atmospheric & Bual)

BASES
._ - -

_ l

BACKGROUND The HMS supports containment OPMASilliJin post-accident
environments by eliminating the potential breach of
containment dun to a hydrogen-oxygen reaction. Per

_

10/EFR 50.44, " Standards for Combustible Gas Control Systems
fit / Light,-Water-Cooled Peactors" (Ref.1), and 10 CFR 50,

'(gt(&GDC 41bfContainment Atmosphero Cleanup" (Ref.2), the HMS
-

4 ensuresicontainment OPERABILITY by providing a uniformly-

gCeinimizirtmixed'p'os,t-icsideat containment atmosphere, thereby-ithe potential for' local hydrogen burns due to as

localc et ofehydrogen'above the flammable concentration
and gi ing|the/ operator the- capability of preventing thet

occurrence %fialulkhydrogenburninsidecontainment.
Containment;0PERABILITY limits leakage.of fission-product

radioact(Vityfg$hiliSI
inment to the environment.

Thepost-acNd$ s an, ENGINEERED SAFE 1Y. FEATURE and is
designed to with'sk}end a. loss 4f-coolaut accident (LOCA)

O wit *t loss of fiNKtionn#Thehystem has two independent
-

,

Q trains, each of hichgeseststse(ftrain is sized fortwo dome air circulation--
fans, motors, and cer#61%Ecch<

[37,000)-cfm. The tWo traiM are $ tiated automatically on
a containment cool'ng actuation sidhih
manually started from the controgro'o$(CCAS) or can beEach train is-
powered from a separate emergeocrpower supply. Since each4

train can provide 100% of thextixing requirements, the
system will provide its desig'n function with'aElimiting

j 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,4

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)
A

(continued) -

1
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HMS-H0 DES 1 & 2
8 3.6.10

BASES (continued)

DACKGROUND' accumulations of hydrogen from exceeding the flammability
(continued) limit 4.1 volume percent (v/o).

APPLICABLE The HMS ensures containment OPERABILITY by providing the
SAFETY ANALYSES capability of controlling the bulk hydrogen concentration in-

containment less than the lower flammable concentration of
4.1 v/oJfollowing a Design Basis Accident (OBA). This |
controlsiould prevent a containment-wide hydrogen burn, thus
ensuring cootainment OPERABILITY and minimizing challenges
tofthe OPERABILITY of safety-related equipment located in |
coistainmenth The; limiting DBA relative to hydrogen

~

generaticn-isy/t0 CAL-y y
Hydrogen may? accumulate in containment following a LOC 0 as a
result of:9 }|$

c/
A metal-steam reactiok.tbetween the rirconium fuel-roda.

cladding andythegeactofcoolant;
b. Radiolytic decomposik. Yon of$Ater in the Reactor

Coolant System (RCS)?and the' containment sump;t
% fn g

VHydrogen in the RCS atsth'e time Offthe LOCA, i.e.,c.
hydrogen dissolved in*the reactor bogl, ant and hydrogen

gasinthepressurizervaporspace;g%phAV
d. Corrosion of metals exposed to, Containment Spray

System and Emergency Core Coolfng System solutions.
,

To evaluate the potential 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 by
Reference 3 are used to maximize the amount of hydrogen
calculated. As such, the HMS is designed to control an
amount of hydrogen generation in containment considerably in
excess of the amount that would be calculated from the
limiting DBA LOCA (Ref. 4).

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

(continued)
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HMS-MODES 1 IL 2
B 3.6.10

BASES (continued)

LCO Two HMS trains must be OPERABLE with power from two
independent safety-related power supplies. Each train
typically consists of two fans with their own motors and
r.ontrois-and is automatically initiated by a CCAS.

LFor this facility an OPERABLE HMS train constitutes tho'Jo11owing:) ,

h ion with at least one HMS train provides the I

fcapaMhty of controlling the bulk hydrogen concentration-in
gpcontaipnt without exceeding the flahimability limit.

W Unav6Mebility of both HMS trains might led to
$ conte % ment 4)de hydrogen burns.$,algy A

[For tM s?y %faelHty, the followin support systems are >

re%K9MR t to ensure HMS PERABILITY:)

[Forthis44cility9 those required support systems which
upon theWfailure de set require de& %g the HMS

inoperable, W % A yWieeir/pistification are ifollows:)
,

g
. .a=

APPLIC/91LITY Requiring OPERAB Yd and 2 for the HMS ensuresitsimmediateavaildUlthafterd|hesafetyinjectionand
scram actuated on a~t0CA o MISLB t ation. In the'
post-accident LOCA or MSLB envir the two HMi trains
ensure the capability to preven) litya d hydrogen
concentrations above the flanuspf imit of 4.1 v/o incontainment, assuming a worst-case sSqle active failure.
This ensures containment OPERABILI1Y and prevents damage to
safety-related equipment and instrumentation located within
containment.

In MODE 3 or 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 HMS is low. Therefore, the HMS is not '

required in MODE 3 or 4.

(continued)1

,

(continued)
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HMS MODN 1 & 2
B 3.6.10

BASES (continued)

APPLICABILITY In MODES S and 6, the probability and consequences of a LOCA
(continued) are low due to the pressure and temperature limitations of

those MODES. Therefore, HMS is not required in these MODES
,

to ensure containment OPERABILITY.
.

-.

ACTIONS M j .

With[thain inoperable, the inoperable train must be
teatored to OPERABLE status within 30 days. The 30-day
Chapletion,Itse ist based on the availability of the seconda

HMSVtrain.?the low probability of the occurrence of a LOCA
or M51A-that would;g6nerate hydrogen in amounts capable of
exceeding the'flammabOity limit, the length of time after
the eventsthat'operat4V action would be required to prevent
hydrogen accumulation from exceeding this limit, and the
availability ofethe hydrogen recombiners, the Containmenta
Spray System,'the Hydrogen;Perge System, and the hydrogen
monitors. ggs ?"f/

'

wumm
Concurre.rd f ailure of twd NMS subiy' stems within a 30-day
period is considered ajlfw-prWabiljty event. If such a
double failure did occur, it"wtuld befindicative of poor
HMS reliability and wouldsresultDin the1oss of functional
capability. Therefore. LdC 3.0.3 m'ust be'sntered
immediately. 4g

,e y:
U ;f'

If an inoperable HMS train cannot $ returned 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 6 hours.
: The allowable Completion Time is reasonable, based on

operating experience, to reach the required MODE from full
poaer in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.6.10.1
REQUIREMENTS

Operating each HMS train for 215 minutes ensures that the
train is OPERABLE and that all associated control.: are

(continued)

(continued)
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HMS-MODES 1 & 2
B 3.6.10

BASES (continued) j

SURVEILLANCE functioning properly, it a . ensures that blockaand/ormotorfailure,oreussivevibrationcanb!e, fanREQUIREMENTS detected
(continued) for corrective action. The 92-day Frequency is consistent

with Inservice Inspection and Testing Program Surveillance
frequencies, operating experience, the known reliability of

' the fan motors and controls, and the two-train redundancy
available.
3

sa 4 6.10.2
p; 6

M 0emonstating that each HMS train flow rate on slow speed is
# 2 [3 ) cfm ensures that the system is capable of

smal ini inocalized hydrogen concentrations below the
kflammabH yiteit. The 18-month Frequency was developed

considertsig it' prudent that many Surveillances be
perfe medsenly ' ring a plant outage. This is due to the
plant condit{eH needed to perform the SR and the potential
for unnecessary plant-4ransients if the SR is performed with
the reactor at M .W Operating experience has shown that
these compo.neW % esuaU y pass the SR Nhen performed on '.he
IB-month Frequ ' 67herefore,theFiequencywasconcluded
to be acceptable' a re],leility standpoint.

k g
This SR ensures that he HWresponss properly to CCAS. The
18-month Frequency was developed ceost erir.g that it is
prudent that many surveillances bei e' rmed only during a
plant outage. This is due to t W p ant' conditions needed to
perform the SR and the potential for unnecessary plant
transients if the SR is performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability stanupoint.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.44,
" Standards for Combustible Gas Control Systems in
Light-Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations,. Part 50,
Appendix A, GDC-41, ' Containment Atmosphere Cleanup."

(continued)

(continued)
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HMS-MODES 1 & 2 !

B 3.6.10

BASES (continued)

REFERENCES 3. Regulatory Guide 1.7 " Control of Combustible Gas
(continued) Concentrations in Containment following a

loss-of-Coolant Accident,' U.S. Nuclear Regulatory
Commission.
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ICS
B 3.6.11

B

B 3.6 CONTAINMENT SYSTEMS

B 3.6.11 Iodine Cleanuo System (10H (Atmospheric & Dual)

BASES
_. .-

BACKGROUND The ICS is provided per GDC 41, " Containment Atmosphere
Cleanup" (Ref. 1), to reduce the concentration and quality
of fission product released to the containment atmosphere
following a postulated accident. The ICS would function

,

together with the containment spray and cooling systems >

to reduce thefollowing a Design Basis Accident (DBA) lpotentia release of radioactive materia principally*

iodine, from the containment to within values specified in
10 CFR 100 (Ref. 2) or the NRC staff-approved licensin
basis (e.g., specified fraction of 100 CFR 100 limits)g.

TheICSconsON'oftwo100%-ca)acityseparateandredundant
trains. Each train includes a 1 eater, cooling coils, pre-
filter, moisture separator, a high efficiency ) articulate
air (HEPA)' filter,'an: activated charcoal adsor>er section
for removal of radioiodines, ..and a fan. Ductwork, valves
and/or dam)ers, and= instrumentation also form part of the
system. T1e moisture separators function to reduce the

O
,

relative humidity of the. airstream. A second bank of HEPA
filters follows the adsorber-section to collect carbon fines|
and provide backup in case of failure of the main HEPA4

filter bank. Only the upstream HEPA filter and the charcoal.

adsorber section are credited in the" analysis. The system'

initiates filtered recirculation.of the' containment.

i atmosphere following receipt of a containment isolation
| actuation signal (CIAS). The system design is described in
{ Reference 3.

| The primary purpose of the heaters is to ensure.that the
i - 'ative humidity of the airstream entering the charcoal

Hsorbers is maintained below 70%, which is consistent with
! 'he assigned iodine- and iodide-removal efficiencies as per.

Regulatory Guide 1.52.'

,

I The moisture separator is included for moisture (free water)
removal from the gas stream. Heaters are used to heat the

'

i gas stream, which lowers the relative humidity. Continuous
o>eration of each train for at least 10 hours per month with
tie heaters on reduces moisture buildup on the HEPA filters

| (continued)

| (continued)
:r

k
4
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ICS
B 3.6.11

BASES (continued)

BACKGROUND and adsorbers. Both the moisture separator and heater are
(continued) important to the effectiveness of the charcoal adsorbers.

Two ICS trains are provided to meet the requirement for
redundancy and inde)endence. Each ICS train is powered from
a separate ENGINEERED SAFETY FEATURE bus, and is provided
with a separate power panel and control panel. Service
water is required to supply cooling water to the cooling |

coils.

The ICS reduces the radioactive iodine content of the
containment atmosphere following a DBA. In the event of a
DBA, loss of the ICS could cause site-boundary doses, to
exceed the calculated values given in the licensing basis,

_

APPLICABLE The DBAs that result in a release of radioactive iodine
SAFETY ANALYSES within containment are a loss-of-coolant accident (LOCA), a

main steam line break (MSLB), or a control element assembly
(CEA) ejection accident. In the analysis for each of these
accidents, it is assumed that adequate containment leak
tightness is intact at event initiation and potential
leakage to the environment is controlled by the rate of
containment leakage. Additionally, it is assumed that the
amount of radioactive iodine release is limited by minimiz-
ing the amount of iodine present in the containment
atmosphere.

The ICS design basis is established by the consequences of
the limiting DBA, which is a LOCA. The accident analysis
(Ref. 4) assumes that only one train of the ICS is func-
tional due to a single failure that disables the other
train. The accident analysis accounts for the reduction in
airborne radioactive iodine provided by the remaining one
train of this filtration system.

| The acceptance criteria a) plied to accidental releases of
radioactive material to tie environment are given in terms
of the total radiation dose received by:

i a. A member of the general public who remains at the
exclusion-area boundary for ? %urs following the
onset of the postulated fissi> -product release; or

(continued)
__

(continued)
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ICS
B 3.6.11,

BASES (continued)

APPLICABLE b. A member of the general public who remains at the low-'.
SAFETY ANALYSES population-zone boundary for the duration of the -|

(continued) accident.
'

i
The limits astablished in Reference 1 are a whole-body dose
of 25 rem or a 300-rem duse to the thyroid from iodine

.

exposure, or-both or the NRC staff-approved licensing basis ;

(e.g., specified frar+1on of 10 CFR 100 limits),

rThIsisatisfiesCriterion3oftheNRC'InterimPolicy
Statement.,,

I-

, ,

.n
. .

LC0 Two independent'and redundant trains of the ICS are required
to ensure that et~1 east one is available, assuming' a- single:
failure coincident with a loss of offsite power disabling
the otherstrain. Total system failure could result in tfie
atmospheric ' releases _ from the wotainment exceeding the
limits in the event of=a DBA.

The ICS is considered OPERABLE when the individual i
components necessary to maintain.the ICS filtration are ;

O 0PERABLE in both trains'. ;A train;is considered OPERABLE,
when its associated:- ,

3
-?!"

a. Fan is OPERABLE;
!.s-

b. HEPA filter and charcoal adsorber the no't excessively
,

restricting flow and are: capable of performing = their '

filtration functions;

c. Heater, cooling coil', moisture separator, ductwork,
valves, and dampers are OPERABLE;:

-d. Containment isolation actuation instrumentation is-
OPERABLE;

e- Service water-is available to.the cooling coils; and

f. SRs are. met.
i

(For this facility. the following suppo'rt- systems are '

required to be OPERABLE to ensure ICS OPERABILITY:] !
J

-(continued)

_(continued).
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! ICS
B 3.6.11

BASES (continued)

| LCO [For this facility, those required support systems which
j (continued) upon their failure do not require declaring the ICS

inoperable and their justification are as follows:),

APPLICABILITY In H0 DES 1, 2, 3, and 4, iodine is a fission product that
can be released from the fuel to the reactor coolant as a
result of a DBA. The DBAs that can cause a failure of the
fuel cladding are a LOCA, MSLB, or a CEA ejection accident.

.

.

Because these accidents are considered credible accidents in
~

MODES 1, 2, 3, and 4, containment OPERABILITY must be
maintained to ensure the offsite dose limits of Reference 2
are not exceeded. The ICS functions to limit the amount of
iodine in the':ontainment atmosphere following these DBAs,
limiting the amount of free iodine available for leakage
from containment. As such,'the ICS must be OPERABLE during
MODES 1, 2, 3, and 4.

In MODES S and 6, the probability and consequences of a LOCA
are low due to the pressure and temperature limitations of
these MODES. The ICS is not required in these MODES to

-

remove iodine from the containment atmosphere.

ACTIONS /kl '

With one ICS train inoperable, the inoperable train must be
restored to OPERABLE status within 7 days. The components
in this degraded condition are capable of providing 100% of
the iodine-removal needs af ter a DBA. The 7-day Completion
Time is based on consideration of such factors as:

a. The availability of the OPERABLE redundant ICS train;
and

b. The fact that, even with no ICS train in operation,
iodine would still be removed from the Containment
atmosphere through adsorption by the containment Spray
System.

Concurrent failure of two ICS trains within the 7-day period
is considered a low-probability event. If such a double

(continued)

(continued)

O
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ICS-
B 3.6.11

BASES (continued)

ACTIONS failure were to occur, it would be indicative of potential
(continued) problems concerning ICS reliability and would result in the

loss of functional capability. Therefore, LCO 3.0.3 must be
| immediately entered.

B.1 and B.2

The lant must be placed in a MODE in which the LCO does not
appl .if the ICS train cannot be restored to OPERABLE status
in't e associated Completion Time. - This .is- done by placing

'

Lthe plant in at least MODE 3 within 6 hours and in MODE 5.

within 36 hours. The allowed Completion Times are reason-
ableMODEI(basedonoperatingexperience,toreachtherequiredfrom full: power in an orderly manner and without
challenging plant systems.

;-
,

SURVEILLANCE SR 3.6.1111
'

REQUIREMENTS
Operating each ICS train for 1 15 minutes ensures that all
trains are OPERABLE. and that all associated controls are
functioning pro
motor failure, perlyi It:also ensures-that blockage, far. orO or< excessive vibration can be detected for
corrective action. For systees with heaters, operation with
the heaters on (hours eliminates moisture on the adsorbersautomatic heater cycling to maintain temper-ature) for 2 10
and HEFA filters. Experience from filter testing at
operating plants indicates that the 10-hour period is
adequate for moisture elimination on the adsorbers and HEPA j
filters. The 31-day Frequency was developed considering the i
known reliability of fan motors and controls, the two-train
redundancy available, and the iodine-removal capability of
the containment Spray System independent of the ICS.

SR 3.6.11.2- j

The Ventilation Filter Testing Program (VFTP) (Specification
5.8.45) encompasses all the ICS filter tests consistent with
Regulatory Guide 1.52 (Ref. 5). The VFTP includes testing-
of the performance of the HEPA filter, charcoal adsorber
efficiency, minimum system flow rate, and the physical '

properties of the activated charcoal (general use and
,following specific operations). Specific test '

.(continued) |

(continued)
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ICS
B 3.6.11

| BASES (continued)
_

SURVEILLANCE Frequencies and additional information are discussed in
REQUIREMENTS detail in the VFTP. The following tests are included:

(continued)
a. Verification of the in-place (cold) penetration and

bypass dioctyl phthalate (DOP) test leakage of each
ICS train. (The cold 00P test confirms the validity
of the pre-installation hot DOP test and allows proper
filter performance to be inferred.)

b. Verification of the in-place penetration and bypass
halogenated hydrocarbon refrigerant gas test leakage
of each ICS train. This test determines that no
bypass paths exists through or around the charcoal
adsorber bed,

c. Verification of the methyl iodine penetration of a
charcoal sample from each filter bed. This test
verifies that the charcoal adsorption capability is
within required limits.

d. Verification that the flow rate of each ICS train and
the pressure drop across the combined prefilters, HEPA
filters, and charcoal adsorber banks are within the
required limits.

SR 3.6.11J

The autorratic startup test verifies that both trains of
equipment start on receipt of an actual or simulated test
signal. The 18-month Frequency was developed considering it
is prudent that many Surveillances be performed only during
a plant outage. This is due to the plant conditions needed
to perform the SR and the potential for unnecessary plant
transients if SR is performed with the reactor at power.
0)erating experience has shown these components usually pats
tie SR when performed on the 18-month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint. Furthermore, the SR interval was
developed considering that the system equipment OPERABillTY
is demonstrated on a 31-day Frequency by SR 3.6.11.1.

SR 3.6.11.4

The filter bypass dampers are tested to verify OPERABILITY.
The dampers are in the bypass position during normal

(continued)

(continued)

O
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ICS
B 3.6.11

BASES (continued)

SURVEILLANCE operation and must reposition for accident operation to draw-
REQUIREMENTS air through the filters. The 18-month Frequency is

(continued) considered to be acceptable based on the damper reliability
and design, the mild environmental conditions in the
vicinity of the darers, and the-fact that operating
experience has shown that the damn-rs usually pass the
18-month SR.

. -- -

REFERENCES 1. Title 10, Code of Federal Regulations Part 50,
Appendix A, " General Design Criteria for Nuclear power *

Plants":.

General Design Criterion 41, " Containment Atmosphere
Cleanup";

Nneral . Design Criterion 42, " Inspection of
Containment Atmosphere Cleanup Systems";

General Design Criterion 43, " Testing of Containment
Atmosphere Cleanup Systems."

O' 2. h tie 10, Cod of Federal Regulations, Part 100.11,
~

" Determination of Exclusion Area Low Population Zone,
and Population Center Distance.?.1

UnitName)FSAR,Section[)."),"[FissionProduct-
3.-

emoval and Control Systems

Unit Name
Analysis).) FSAR, Section' [

],"[ Accident4

5. Regulatory Guide 1.52 (Rev. 02), " Design, Testing and'
Maintenance. Criteria for Post-Accident-Engineered-
Safety-Feature Atmospheric Cleanup System Air Filtra-
tion and Absorption. Units of Light-Water-Cooled

. Nuclear Power Plants.

.

O
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! Shield Building )
j B 3.6.12

B 3.6 CONTAINM NT SYSTEMS J,

j B 3.6.12 Shield Bu11dina (Dual)
:

BASES

|-

BACKGROUND The shield building is a concrete structure that surrounds
the steel containment vessel. Between the containment
vessel;and the shield building inner wall is an annular
space that collects any containment leakage that may occur

' ifo110 wing a loss-of-coolant accident (LOCA). This space
also allows for periodic inspection of the outer surface of,

(the<steelcontainmentvessel.
Following a LOCA, the Shield Buildie- .xhaust Air Cleanup
System (SBEACS) establishes a negative pressure in the
annulus between the shield building and the steel
containment vessel, filters in.the system then control the
release of radioactive contaminants to the environment. A
description of the SBEACS is provided in Basis B 3.6.17. *

Shield building 0PERASILITY is recuired to ensure retention
of primary containment leakage anc proper operation of the

O SBEACS. 3
i

1

.

APPLICABLE The design basis for shield building OPERABILITY is a
SAFETY ANALYSES large-break LOCA. Maintaining shield building OPERABILITY

ensures that the release of radioactive materials from the
,

primary containment atmosphere _is restricted to those
leakage paths and associated leakage rates assumed in the
accident analysis. This restriction, in conjunction with
the operation of the SBEACS, will limit the site-boundary
radiation doses to within the limits of 10 CFR 100 (Ref. 1),
or the NRC staff-approved licensing basis. (e.g., specified-
fraction of 10 CFR 100 limits) during an accident.

LCO Shield building OPERABILITY must be maintained to ensure
pro >er operation of the SBEACS and to limit radioactive
lea (age from the containment to those paths and leakage l

rates assumed in the accident analysis.

(For this facility, an OPERABLE shield building constitutes
the following:]

q (continued)
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Shield Building
B 3.6.12

BASES (cor,tinued)

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of
radioactive material from the shield building. Radioactive
material may enter the shield building from the primary
containment following a LOCA. Thorefore, shield building
OPERABILITY is required during the same operating conditions
that require containment OPERABILITY.

Containment OPERABILITY and shield building OPERABILITY are
required in MODES 1, 2, 3, and 4 when a main steam line
break, LOCA, or control element assembly ejection accident
could release radioactive material to the primary
containment atmosphere.

In MODES 5 and 6 the probability and consequences of these
events are low due to the Reactor Coolant System temperature
and pressure limitations in these MODES. Therefore, neither
containment OPERABILITY or shield building OPERABILITY is
required in MODE 5 or 6.

ACTIONS L1
In the event shield building OPERABILITY is not maintained,
shield building OPERABILITY must be restored within
24 hours.

(for this facility, the 24-hour Completion Time is
considered reasonable based on the following:]

B.1 and B.2

The plant must be placed in a MODE in which the requirement
does not apply if shield building OPERABILITY cannot be
restored in the required time period. 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 o erating experience, to reach the
required MODES from fu 1 power d.n an orderly manner and
without challenging plant systems.

(continued)

O
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|

ShieldBuildin!B 3.6.1

, BASES (continued) ;
'

,

SURVEILLANCE SR 3.6.12.1 .

'

REQUIREMENTS
Verifying that shield building annulus pressure is withinJ

'limits ensures that operation remains within the limits-
assumed in the containment analysis. The 12-hour Frequency

,

of this SR was developed considering operating experience
related to shield building annulus pressure variations and
pressure instrument drift during the applicable MODES. :

SR 3.6.122

Maintaining shield building OPERABILITY requires maintaining
each door n the access opening closed except when the
access opening is being used for normal transient entry and
exitt, then,:at least one door must remain' closed. The
Surveillance Frequency of 31 days is based on engineering-
judgment andsis considered adequate in view of other ,

indications of door status available to _the operator.

SR 3.6.12.3

This Surveillance would give advance indication of grossO, deterioration of the concrete structural integrity of the
shield building. The Frequency of this SR is the ;ame as
that-of SR 3.6.1.1. The verification-is done during '

shutdown and as part of Type A leakage tests associated withs

SR 3.6.1.1.

s

REFERENCES 1. Titic 10, Code of Federal Regulations,' Part 100.11,
" Determination of Exclusion Area, Low Population Zone
and Population Center Distance.' '

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

.|
!

i -

-
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Vacuua Relief Valves
B 3.6.13

i

f
'

B 3.6 CONTAINMENT SYSTEMS |

B 3.6.13 yacuum Relief Valves (Dual)

BASES

BACKGROUND The vacuum relief valves protect the containment vessel
agati.st negative pressure, i.e., a lower pressure inside
t|1an outside. Excessive negative pressure inside
containment can occur if there is an inadvertent actuation
of the Containment Cooling System or the Containment Spray
System. Multiple equipnent failures and
necessary to have inadvertent actuation./or human errors are

Ensuring containment OPERABILITY limits leakage of fitsion-
aroduct radioactivity from containment to the environment.
.oss-of containment OPERABILITY could cause site-boundary
doses, in the event of a Design Basis Accident (OBA), to

exceed values' given in 10 CFR 100 (Ref.1) fraction of 10 CFRor the NRC staff-
approvedlicensingbasis(e.g.,specified
100 limits),2

The containment pressure vessel contains two vacuum breakers
g that protect the containment' from excessive external ,

loadine
conneef.

The vacuum breakers are 24-inch penetrations thaty

( the shield building annulus to the containment.
Each penetration consists of a pneumatically operated
butterfly valve in series with a check valve located on the
containment side of the penetration." w

Each butterfly valve is actuated'by a separate pressure
controller that senses the differential pressure between the
containment and the annulus. Each butterfly valve is
provided with an air accumulator that allows the valve to
open following a loss of instrument air.

The combined pressure drop at rated flow through either
vacuum breaker will not exceed the containment pressure
vessel design external pressure differential of [0.65] psig
with any prevailing atmospheric pressure.

(continued)

Oj-
G'
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Vacuu2 Relief Valves
B 3.6.13

BASES (continued)

APPLICABLE Design of the vacuum relief valves involves calculating the
SAFETY ANALYSES effect of an inadvertent containment spray actuation that

can reduce the atmos >heric temperature (and hence pressure)
inside containment (lef. 2). Conservattve assumptions are
used for all the pertinent parameters in the calculation.
For example, the minimum spray water temperature is assumed,
as well as maximum initial containment temperature, maximum
spray flow, all trains of spray operating, etc. The
resulting containment pressure versus time is calculated,
including the effect of the vacuum relief valves opening
when their negative pressure setpoint is reached. It is
also assumed that one valve fails to open.

The containment was designed for an external pressure load ,

equivalent to [0.65) psig. The inadvertent actuation of the I

Containment Spray System was analyzed to determine the
resulting reduction in containment pressure. The initial
pressure condition used in this analysis was [-0.368] psig.
This resulted in a minimum pressure inside containment of
[0.49) psig, which is less than the design load.

The vacuum relief valves must also perform the containment
isolation function in containment high-pressure event. For
this reason, the system is designed to take the full
containment positive design pressure and the containment DBA
environmental conditions (temperature, pressure, humidity,
radiation, chemical attack, etc.) associated with the
containment DBA.

The vacuum relief w es satisfy Criterion 3 of the NRC
Interim Policy Statement.

LC0 The LC0 establishes the minimum equipment required to
accomplish the vacuum relief function following the
inadvertent actuation of the Containment Spray System. Two
vacuum relief valves are required OPERABLE to ensure that at
least one is available, assuming the other valve fails to
open. The pressure controller that senses differential
pressure between the containment and the annulus must be
OPERABLE, as it automatically actuates the butterfly valves.
Instrument air is also required for butterfly valve
actuation.

(continued)
.

(continued)

O
,
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Vacuum Relief Valves
B 3.6.13

BASES (continued)

'

LC0 (For this facility, an OPERABLE vacuum relief valve
(continued) constitutes the following:)

(For this facility, the following support systems are
required to be OPERABLE to ensure vacuum relief valve
OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not require declaring the vacuum
relief valves inoperable and their justification are as A

followst)

-

APPLICABILITY In MODE $il, 2, 3, and 4, the containment cooling features,
such'as the Containment Spray System, are required to be
OPERABLE to mitigate the effects of a DBA. Excessivo ,

-

negative pressure inside containment could occur whenever
these systems are required to be OPERABLE due to inadvertent
actuation of these' systems. Therefore, the vacuum relief
valves are required to'be OPERABLE in MODES 1, 2, 3,- and 4
to mitigate the effects of inadvertent actuation of the
Containment Spray System or Containment Cooling-System.

InMODES5and6,khe'probabilityandconsequencesofaDBA-
are reduced-due to the pressure and| temperature limitations
of these MODES. The Containment Sprayf ystem and -S -

Containment Cooling System are not required to be OPERABLE
in MODES 5 and 6. Therefore, maintaining OPERABLE vacuum .

relief valves is not requiredLin MODE 5 or 6.- ,

ACTIONS 6.J

With one of the required vacuum relief valves inoperable,
the inoperable valve must be restored to OPERABLE status
within 4 hours. The specified time period is consistent
with other LCOs for the-loss of one valve of a containment- ,

isolation system, and is a reasonable amount.of time to
effect many types of repairs.

(continued)

-(continued) j

l

J-
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Vacuu] Relief Valves
|
| B 3.6.13

|

BASES (continued)

ACTIONS Concurrent failure of two vacuum relief valves would result
(continued) in the loss of functional capability. Therefore, LCO 3.0.3

;

must be immediately entered.l

B.1 and B.2

If the vacuum relief valve 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 H0DE 3 within 6 hours
and in MODE 5 within 36 hours. The allowed completion Times
are reasonable, based on operating experienv , to reach the
required HODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.13.1
REQUIREMENTS

This SR references the Inservice Inspection Test Program,
which establishes the requirement that inservice insaection
of the American Society of Hechanical Engineers (ASME) Code
Class 1, 2, and 3 components and inservice testing of ASME
Class 1, 2, and 3 pumps and valves shall be performed in
accordance with a periodically updated version of Section XI
of the ASME Boiler and Pressure Vessel Code and Addenda
(Ref. 3). Therefore, SR Frequency is governed by the
Inservice inspection and Testing Program..

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. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New York.

O
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SBEACS
i B 3.6.14 |

B 3.6 CONTAINMENT SYSTEMS

B 3.6.14 Shield Buildina Exhaust Air Cleanuo System (SBEACS.). (Dual) .
,

i

BASES

BACKGROUND The SBEACS is required by 10 CFR 50 Appendix A,'GDC 41,
'' Containment Atmosphere Cleanup' (Ref.1) to ensure that
radioactivematerialsleakingfromtheprImarycontainment--
of a dual containment into the shield building secondary

- containment) following a Design Basis Accident DBA) are)

filtered and adsorbed prior to exhausting to the,-

environment. This system reduces the potential release of
radioactive material principally iodine, to within values$

,

specifiedin10CFR100(Ref.2)ortheNRCstaff-approved
licensing basis:(e.g., specified fraction of 10 CFR 1003

limits)
The dual containment _has a secondary containment, the shield4

building.: which is a concrete structure that surrounds the
steel primary containment vessel. Between the containment
vessel and the shield building inner wall is an annular
space that collects any containment leakage that may occur
following a loss-of-coolant accident (LOCA). This space

O also allows for periodic inspection of the outer surface of
the steel containment vessel.

Following a LOCA, the SBEACS establishes a negative pressure
in the annulus between the shield-buildtr.g and the steel.
containment vessel. Filters in.the system then control toe-

release of radioactive contaminants to the environment.
Shield building OPERABillTY is recuired to ensure retention

,

of primary containment leakage anc proper operation of the-
SBEACS.-

The SBEACS consists of two separate and redundant trains.
i Each train includes a heater, cooling coils, prefilter,

moisture separator, a high-efficiency particulate air-(HEPA)-

filter an activated charcoal adsorber section for removal
of-radloiodines,-andafan. Ductwork, valves, and/or
dampers and instrumentation also form part of the system.
The moisture separators-function to reduce the moisture
content of the airstream. A second bank of HEPA filters
follows the adsorber section to collect carbon fines and
)rovide backu) in case of failure of the main HEPA filter -

1

3ank. Only tie upstream HEPA filter and the charcoal |

(continued)

(continued)
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SBEACS
B 3.6.14 i

l
i

BASES (continued)

BACKGROUND adsorber section are credited in the analysis. The system
(continued) initiates and maintains a negative air pressure in the

shield building by means of filtered ex1aust ventilation of
the shield building following receipt of a safety injection
actuation signal (SIAS). The system is described in
Reference 3.

The profilters remove any large particles in the air, and
the moisture separators remove any entrained water droplets
present, to prevent excessive loading of the HEPA filters
and charcoal adsorbers. Heaters may be included for
moisture removal on sy!.tems operating in high humidity.
Continuous operation of each train for at least 10 hours per
month with heaters on reduces moisture buildup on the HEPA
filters and adsorbers. The cooling coils cool the air to
keep the charcoal beds from becoming too hot due to
absorption'of fission products.

During normal operation the Shield Building Cooling System
is aligned to bypass the SBEACS's HEPA filters and charcoal
adsorbers. For SBEACS operation following a DBA, however,
the by) ass dampers automatically reposition to draw the air
throug1 the filters tad adsorbers.

The SBEACS reduces the radioactive content in the shield
building atmosphere following a DBA. Loss of the SBEACS
could cause site-boundary dosec, in the event of a DBA, to
exceed the values given in the licensing basis.

[For this facility, the shield building access opening doors
consist of the following:]

APPLICABLE The SBEACS design basis is established by the consequences
SAFETY ANALYSES of the limiting DBA, which is a LOCA. The accident analysis

(Ref. 4) assumes that only one train of the SBEACS is
functional due to a single failure that disables the other
train. The accident analysis accounts for the reduction in
airborne radioactive material provided by the remaining one
train of this filtration system. The amount of fission
products available for release from containment is
determined for a LOCA.

(continued)

(continued)
l
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I

I SBEACS
3 3.6.14-

BASES (continued)

i APPLICABLE The modeled SBEACS actuation in the safety analysis is based
SAFETY ANALYSES on a worst-case response time associated with exceeding an

(continued) SIAS. The total response time from exceeding the signal-

setpoint to attaining the neflative pressure of (ds.J-inch;

watergaugeintheshieldbu1dingis[23)dieselgeneratorsecon This,' response time is composed of signal delay,
; startup and sequencing time, system startup time, and time
' for the system to attain the required pressure after

starting.

iThe SBEACS satisfies Criterion 3 of the NRC interim Policya

', Statement.i

LC0 In the event of a DBA,.onc SBEACS train is required to
provide the minimum particulate iodine removal assumed in

'

i the safety analysis ' Two trains- of the SBEACS must be
OPERABLE to ensure that at least one train will operate,'

assuming that-the other train is disabled by a single active
failure.

AtrainisOPERABLEkhanitsassociated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorNr are not excessively;

restricting flow and are capable of; performing their
filtration functions;

,

c. Heater, cooling coils, moisture separator, ductwork,'

valves, and dampers are OP5RABLE; and

d. SRs are met.
,
,

'

(For this facility, the following support systems are
required OPERABLE to ensure SBEACS OPERABILITY:]

(for this facility, those required support systems which
upon their failure do not require declaring the SBEACS
inoperable and their justification are as follows:)

(continued)-

;

|

\
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SBEACS

| B 3.6.14

BASES (continued)

APPLICABILITY In MODES 1, 2, 3 and 4, a DBA could lead to fission-product
release to containment that leaks to the shield butiding.
The large-break LOCA, on which this system's design is
based, is a full-power event. Less severe LOCAs and leakage
still require the system to be OPERABLE throughout these
MODES. The probability and severity of a LOCA decreast:s as
core power and Reactor Coolant System pressure decrease.
With the reactor shut down the probability of release of
radioactivity resulting from such an accident is low,

in 40ES 5 and 6, the probability and consequences of a DBA
are low due to the pressure and temperature limitations in
these MODES. Under these conditions, the filtration system
is not required tJ be OPERABLE (although one or more trains
may be operating tor other reasons, such as habitability
during maintenance in the shield building annulus),

e

ACTIONS Ad
'

y

With one SBEACS train inopierable, the inoperable train must
be restored to OPERABLE status within'7 days. The
components in this degraded condition ~are capable of
providing 100% of the iodine-removal needs after a DBA. The
7-day Completion Time is based on consideration of such
factors as the availability of the OPERABLE redundant SBEACS
train and the low probability of a DBA occurring during the
period.

Concurrent failure of two SBEACS trains would result in the
loss of functional capability. Therefore, LCO 3.0.3 must be
immediately entered.

B;l and B.2

If the SBEACS train cannot be restored to OPERABLE status in
the associated Completion Time, the plant must be placed in
a MODE in which the LC0 does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
MODE 5 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,

i (continued)

O
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SBEACS
B 3.6.14

O(V BASES (continued)

SURVEILLANCE SR 3.6.14.1
REQUIREMENTS

Operating each SBEACS train for 1 15 minutes ensures that
all trains are OPERABLE and that all associated controls are
functioning properly.

It also ensures that blockage, fan or motor failure, or
excessive vibration can be detected for corrective action.
For systems with heaters, operation with the heaters on
.(automaticheatercyclingtomaintaintemperature)for
2 10 hours eliminates moisture on the adsorbers and HEPA

" u. filters. Experience from filter testing at operating plants
' indicates that the 10-hour period is adequate for moisture
elimination on the adsorbers and HEPA filters.

The 31-day Frequency was developed considering the known
reliability of fan motors and controls, the two-train
redundancy available, and the iodine-removal capability of
the Containment Spray System.

SR 3.6.14.2,

\ The Ventilation Filter Testing Program (VFTP) (SpecificationO
(d 5.8.4S) encompasses all the SBEACS filter tests consistent

with Regulatory Guide 1.52'(Ref. 5). The VFTP includes
testing of the performance of the HEPA filter, charcoal
adsorber efficiency, minimum system flow rate, and the
physical properties of the activated charcoal (general use
and following specific operations)'. Specific test
Frequencies and additional information are discussed in
detail in the VFTP, The following tests are included:

a. Verification of the in-place (cold) penetration and
bypass dioctyl phthalate (D0P) test leakage of each
SBEACS train. The cold DOP test co firms the validity
of the pre-installation hot D0P tests and allows
proper filter performance to be inferred.

b. Verification of the in-place penetration and bypass
halogenated hydrocarbon refrigerant gas test leakage
of each SBEACS train. This test determines that no
bypass paths exist through or around the charcoal
adsorber bed.

(continued)

(continued)

/
t i
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SBEACS
B 3.6.14

BASES (continued)

SURVEILLANCE c. Verification of the methyl-iodine penetration of a
REQUIREMENTS charcoal sample from each filter bed. This test

(continued) verifies that the charcoal adsorption capability is
within required limits,

d. Verification that the flow rate of each SBEACS train
and the pressure drop across the combined prefilters,
HEPA filters, and charcoal adsorber banks are within
the required limits,

e. For systems with heaters, verification of the proper
functioning of each SBEACS train's heaters.

SR_).6.14.3

The automatic startup ensures that each SBEACS train
responds properly. The 18-month Frequency was developed
considering it is prudent that this Surveillance 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 )erformed with
the reactor at power. Operating experience las shown that
these components usually pass the SR when performed on the
18-month Frequency. Therefore the frequency was concluded
to be acceptable from a reliabllity standpoint.
Furthermore, the SR interval was developed considering that
the system equipment OPERABILITY is demonstrated on a

: 31-day Frequency by SR 3.6.14.1.

SR 3.6.14.4

. The filter bypass dampers are tested to verify OPERABILITY.
The dampers are in the bypass position during normal
operation and must reposition for accident operation to draw
air through the filters. The 18-month Frequency is
considered to be acceptable based on the damper reliability
and design, the mild environmental conditions in the
vicinity of the d upers, and the fact that operating
experience has shown that the dampers usually pass the
18-month SR.

(continued)

(continued)
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SBEACS
B 3.6.14

BASES (continued)

SURVEILLANCE SR 3.6.14.5
REQUIREMENTS

(continued) The proper functioning of the fans, dampers, filters,
adsorbers, etc., as a system is verified by the ability to
produce the required negative pressure t 0.251-inch water
gauge during test operation within 1 minule. "he negative
pressure assures that the building-is adequately sealed and
that leakage from the building will be prevented. since 1

outside air will be drawn in by the low pressure. The
negative pressure must be established within the time limit
to ensure that no significant quantity of radioactive-

materials leak from the shield butiding prior to developing
the negative pressure. The 10-month Freq:lency is consistent
with the Regulatory Guide 1.52 (Ref. 5) guidance for
functional testing.

SR 3.6.14.6

[For this facility, the purpose of this.SR and justification
of the frequency interval are as follows:)

O REFERENCES 1. Title 10, Code of Federal Regulations, Part S0,
Appendix A. " General Design Criteria for Nuclear Power
Plants":

I

General Design Criterion 41, . ' Containment Atmosphere
Cleanup.

2. Title 10, Code of Federal Regulations, Part 100,
'' Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

3. (Unit Name) FSAR, Section [ ),"[FissionProduct 1
Removal and Control Systems)."

4. PUnit Name
Analysis).)FSAR.Section( 1,"[ Accident

5. Regulatory Guide 1.52, Revision 2, " Design, Testing
and Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air- ;

Filtration and Absorption Units of Light-Water Cooled j)Nuclear Power Plants."
4

|

O ;
1
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MSSVs
B 3.7.1

(
V B 3.7 PLANT SYSTEMS |

B 3.7.1 Main Steam Safety Valves (MSSVs)
]

.

BASES

i

!

BACKGROUND The primary purpose of the MSSVs is to provide overpressure
i

protection for the secondary system. I.ie MSSVs also provide |
protection .against overpressurizing the reactor coolant !

pressure boundary by pruiding a heat sink for the removal
.

of energy from the Reactor Coolant System (RCS) if,the
'

preferred heat sink, provided by the condenser and
Circulating Water System, is not available.

Eight MSSVs are located on eacn main steam header, outside
containment, upstream of the main steam isolation valves, as
described in Reference 1. The MSSVs' rated capacity passes

.

the full steam flow at 102% RATED THERMAL POWER (DTP)
'

(100% + 2% for instrument error) with the valves f ull open.
This meets the requirements of Section !!! of the ASME Code >

(Ref. 2). The MSSV design includes staggered setpoints,
,

as shown in Table 3,7.1-1, so that only the number of '

s valves needed will ectuate. Staggered setpoints reduce <

V) the potential for valve chattering because of insufficient(
steam pressure to fully open all-valves following a turbine-
reactor trip.

The valve lift settings given in Table 3.7.1-1 meet the
requirements of Section ill of the ASME Code (Ref. 2). The
total relieving capacity for all (16) MSSVs at 110% of
system design pressure (adjusted for a 50 psi- pressure drop

,

to valves inlet) is (19.44 E6) lb/ hour. This capacity is
less than the total rated capacity because the MSSVs operate
at an inlet pressure-below rated conditions, ensuring that ;

steam generator pressure does not exceed 110% of design. At
these same secondary pressure conditions, the total steam ;

flow at 102% of (3,424) Mwt (RTP plus (14] Mwt pump heat
input) is [17.R3 E61 lo/ hour. The ratio of this total
capacity to the total ste'm flow is-(109.2)%.a

The low-pressure setpoint MSSV, (1000) psia, corresponds to

a zero-power loop average temperature (T.ICS T , must be
) (secondary fluid

saturation temperature) of (545)*F. The
above this temperature to open the MSSVs.

i

1

(continued) !

(u !
:
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MSSVs
B 3.7.1

BASES (continued)

APPLICABLE The design basis for tha MSSVs comes from the ASME Code; its
SAFETY ANALYSES purpose is to limit secondary system pressure to s 110% of

design pressure when passing 100% of design steam flow.
This design basis is sufficient to cope with any anticipated
operating occurrLnce (A00) or accident considered in the
Design Basis Accident (DBA) and transient analysis.

The events that challenge the MSSVs' elieving capacity, and
thus RCS pressure, are those charact vized as decreased heat -

removal events, and are presented in Section [15.2] of the
FSAR (Ref. 4). Of these, the full-power loss-of-condenser
vacuum (LOCV) event is the limiting A00. An LOCV isolates
the turbin,t and condenser, and terminates no al feedwater
flow to the steam generators. Before delive,,, af auxiliary
feedwater (AFW) to the steam generators, RCS pressure
reaches 5 2,630 psig. This peak pressure is < 110% of the
design pressure of 2,500 psig, but high enough to actuate
the pressurizer safety valves. The maximum relieving rate
during the LOCV event is 2.5 E6 lb/ hour, which is less than
the rated capacity of two of the MSSVs.

Tne limiting accident for peak RCS pressure is the full-
power feedwater line break, inside containment, with the \

failure of the backflow check valve in the feedwater line
from the affected steam generator. Water from the affected
steam generator s assumed to be lost through the break with
minimal additional heat transfer from the RCS. With heat
removal limited to the unaffected steam generator, the
reduced heat transfer causes an increase in RCS temperature,
and the resulting RCS fluid expansion causes an increase in
pressure. The RCS pressure increases to 1 2,730 psig, with
the pressurizer safety valves providing relief capacity.
The maximum relieving rate of the MSSVs during the feedwater
line break event is 5 2.5 E6 lb/ hour, which is less than the
rated capacity of two of the MSSVs.

Using conservative analysis assumptions, a small range of
feedwater line break sizes less than a full double-ended
guillotine break produce an RCS pressure of 2,765 psig for a
period of (20] sec9nds; exceeding 110% (2,750 psig) of
design pressure. This is considered acceptable as RCS
pressure is still well below 120% of design pressure where
deformation may occur. The probability of this event is in
the range of [4 E-6/ year].

(continued)

(continued)
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MSSVs
B 3.7.1 '

9 BASES (continued)
1

i
APPLICABLE - The MSSVs satisfies Criterion 3 of the NRC Interim )SAFETY ANALYSES Policy Statement.

(continued)-

I

1

']LCO Two MSSVs per steam generator are required by-the accident-
analysis to provide overpressure protection for design basis
transients occurring at 102% of RTP.- A MSSV will be (
considered inoperable,.however, if it fails to o)en upon

]demand. The LCO requires-all MSSVs to be OPERAB;E in-
!compliance with the ASME Code, even though this is not a-

1requirement of the DBA analysis. This is because operation
with -less than the full number of MSSVs requires limitations ~
on Clowable THERMAL POWER (to meet ASME Code requirements),-
and.s & stment'to the Reactor' Protective System trip- isetpoints. These limitations are addressed in.

1

-

Table 3.7.1-1, Required Action: A.2.2.1, and Required
1Action A.2.2.2.
i

The OPERABILITY of the MSSVs is defined as the. ability to

(
open within the setpoint-tolerances,-relieve-steam generator-

overpressure, and reseat wi m pressure has been reduced.v The OPERABILITY'of the MSSc. 's-determined by periodic ~
s-surveillance testing in accordance with the Inservice-<
1

Inspection-and' Testing Program.

The lift settings specified in -Table 3.7.1-2 correspond to
ambient conditions of the valve at nominal operating:.
temperature and pressure..

This LC0 provides assurance that the MSSVs will perform.
their designed ~ safety function to mitigate the consequences
of accidents that could result in aL challenge _to the reactor-
coolant pressure boundary.

J

APPLICABILITY In MODE .1 above [ ]% RTP, the number of MSSVs per steam
generator to be required-OPERABLE must be as specified in
Table 3.7.1-1. Below [ -]% RTP in MODES 1, 2, and 3, only-

two MSSVs are required to be OPERABLE per steam generator.-

4

In MODES 4 and 5, there is no credible transient requiring '

c the MSSVs.

(continued)

V (continued)
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MSSVs
B 3.7.1

BASES (continued)

APPLICABILITY The steam generators are not normally used for heat removal
(continued) in MODES 5 and 6, and thus cannot be overpressurized; there

is no requirement for the MSSVs to be OPERABLE in these
MODES. Should the steam generators be water-solid, however,
it is prudent to have overpressure protection for them.

ACTIONS Ad
With less than the required number of HSSVs per
Table 3.7.1-1, verify that at least two required MSSVs per
steam generator are OPERABLE. Only two MSSVs are required>

in MODES 2 and 3, and only two in MODE 1 below [ ]% RTP.
Above [ ]% RTP, the number of MSSVs per steam generator
required to be OPERABLE are governed by the applicable power
level stated in Table 3.7.1-1.

This Action may be satisfied by examining logs or otherL
information to determine if the MSSVs are out.of service for
maintenance or other reasons. It does not mean that it is.
necessary to perform the SRs needed to demonstrate
OPERABILITY of the MSSVs. The 4-hour Completion Time, which
is the same as that for restoring a MSSV to OPERABLE status,
is a reasonable amount of time to allow for examining the
information sources, such as maintenance logs, to determine
if two MSSVs are OPERABLE. The Completion Time takes into
consideration the low probability of an event occurring
during this period that would require activation of the
MSSVs.

For this LCO, the Completion Times of Condition A have been
provided with a Note -to clarify that all MSSVs are treated
as an entity with a single Completion Time (i.e., the
Completion Times are on a Condition Basis).

A.2.1

If one or more MSSVs is inoperable, one alternative is
to restore the required MSSVs to OPERABLE status as per
Table 3.7.1-1.- Based on operating experience, the 4-hour
Completion Time to restore an MSSV to OPERABLE status is
reasonable, and takes into account the relative importance
of maintaining the OPERADILITY of these valves, and the low |

(continued)

(continued)
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MSSVs-
i

B 3.7.1-- |
1

BASES (continued)

ACTIONS probabi"lity of an event occurring during this period-that
(continued) requires activation of the MSSVs.

-,3

A.2.2.1 and A.2.2.2
!

An alternative.to restoring the in' operable MSSV(s) to'
) OPERABLE status is~ to' reduce- power so that the _ available-

MSSV-relieving capacity meets ASME Code requirements for the
i power level. - Operation may continue, provided the allowable

THERMAL POWER and the (variable high power trip
- t

,*

i (VHPT)--higM setpoints are reduced by these formulas: ,

i -

!

j RP = reduced THERMAL POWER = i x-100%-

i The ceiling on the variable overpower trip is also reduced
; to an amount over the allowable THERMAL POWER equal to the

-

Band given for this trip in Table 3.3~'l-1,,

.

i

i SP = RP x N + [9.8)

| where:
1

i RP = Reduced reactor THERMAL POWER a's a percentage of RTP.
( This is a-ratio of_the available' relieving capacity-

over the total steam flow at rated power;.,

'
SP Reduced-reactor trip =setpoints calcul'ated:for=

LCO 3.7'1;.

:
: Y Total 0PERABLE MSSVs relieving capacity per -steam= '

! generator based on a summation of the , individual
'

-MSSV relief capacity in 1b/ hour;-
'

i
; N ALLOWABLE VALUE for:VHPT-High setpoints as=

>

! specified in LC0 3.3.1, " Reactor Protection'
| System;"
r

Z Steam generator calculated .eteam flow rate at; =
'

100% RTP + 2% instrument uncertainty. expressed in
1b/ hour-(see text above); and

(9.8] - Band between the maximum THERMAL POWER and
the variable overpower trip setpoint ceiling.

(Table 3.3.1-1) .
,

'

t

(continued)
,

(continued) >

. (
'

.
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MSSVs
B 3.7.1

BASES (continued)

ACTIONS The operator should limit the maximum steady-state power
(continued) level to some value slightly below this setpoint to avoid an

inadvertent overrower trip.

The 4-hour Completion Time for Required Action A.2.2.1
is consistent with A.2.1. An additional 4 hours is allowed
to reduce the setpoints in recognition of the difficulty of
resetting all channels of this trip function within a period
of 4 hours. The Completion Time of 8 hours for Required
Action A.2.2.2 is based on operating experience in resetting
all channels of a protective function and on the low
probability of the occurrence of a t"ansient that could
result in steam generator overpressure during this period.

B.1 and B.2

If the MSSVs can not be restored to OPERABLE status in the
associated Completion Time, the unit must be placed in a
MODE in which the LC0 does not apply. This is done by
placing the unit in at least MODE 3 within 6 hours, and in
MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from fullpower operation in an orderly manner
and without challenging the plant systems.

SURVEILLANCE SR 3.7.1.1
REQUIREMENTS

This SR demonstrates the OPERABILITY of the MSSVs.
Section XI, Article 3500, of the ASME Code (Ref. 4)
requires that safety- and relief-valve tests be performed as
required by ANSI /ASME OM-1-1987 (Ref. 5). Section 7.3.2.1
of Reference 5 requires the following tests for MSSVs:

|

a. Visual examination;

b. Seat tightness determination;

c. Set pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria; and

(continued)

(continued)

O
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-- MSSVs -

B:3.7.1

BASES- (continued)

SURVEILLANCE e. Verification of the balancing device -integrity on
REQUIREMENTS balanced valves.

(continued) -

_

The ANSI /ASME-standard requires that all valves-be tested-
_

every 5 years, and a minimum of 20% of the valves tested- ;

every 24-months. The SRs are specified in the Inservice '

Inspection and Testing Program that-encompasses Section XI
of the ASME Code. This Code provides the activities and-

-

frequencies necessary to satisfy the requirements.

SR 3.7.1.1 is modified by a Note that allows an. exemption'to
SR 3.0.4. The MSSVs may be either ber. n tested, or-. tested-
in-situ at hot conditions using_an assist device to simulate-

lift pressure. _The SR 3.0.4 exemp_ tion ap) lies to:those
plants that have provisions for testing, tie MSSVs:at hot-
conditions. It allows entry into and operation in. MODE:3'
for the performance of this surveillance. SR 3.0.421stnot
applicable to this' SR provided testing 'is completed within
24 hours; after reaching acceptable test conditions. . If the ,

MSSVs are not tested at hot conditions, the lift setting .i
pressure shall be corrected to ambient conditions of the
valve at operating _ temperature and pressure.

REFERENCES 1. -[ Unit Name] FSAR, Section_-[5.2], "[0verpressure-
Protection]."

2. American Society of Mechanical Engineers Boiler'and
Prcssure Vessel Code, Section.III, Article NC-7000,
" Overpressure Protection," Class.2_ Components.

3. (UnitLName] FSAR, Section [15,2], "(Accident-
Analysis-Decreased Heat- Removal- Events)."

4. American Society of Mechanical Engineers Boiler and -
Pressure Vessel Code, Section XI, Article LIWV-3500,-
" Inservice Tests-Category C-Valves."

5. ANSI /ASME OM-1-1987, " Requirements for Inservice
Performance Testing of Nuclear Power Plant Pressure
Relief Devices."
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MSSVs
'

B 3.7.1

Table 3.7.1-1 (Page 1 of 1)

Power Range Neutron Flux-High Trip Setpoint
'

versus OPERABLE MSSVs

MINIMUM NUMBER OF MSSVs
PER SG APPLICABLE APPLICABLE TRIP

REQUIRED OPERABLE POWER, % RTP SETPOINT, % RTP

.

a

5 > (87] < (111.1]

4 < (87], 1-(65] < [87]

3 < (65), 2 (43] < (65]

1 < (43] < (43]

|

9

|

|
.

i

I

O
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.MSSVs' I
B 3.7.1 U

-;|
,

Table 3.7.1-i. (Page'l of 1)- 1,

1

MSSV Lift Setting

VALVE NUMBER-' LIFT SETTING,-
PSIG, + 3%-

SG #1 SG #2. _(SG #3)' <[SG #4)

t

,

I |

.

'l
~I

\
.

.

'k

2

5

'd.

!

:1

|
:
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MSIVs
B 3.7.2-

(O
Q B 3.7 PLANT SYSTEMS

.

,

B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES
_ -,

BACKGROUND The MSIVs isolate steam flow from the secondary.-side of'the -
steam generators following a high-energy line break.. MSly -
c'losure terminates' flow from the unaffected (intact) steam-
generator.

One MSIV_is located in each main s' team'11ne'outside, but'
close to, containment.---The MSIVs are downstream from the-
main steam safety valves, [ automatic; depressurization
valves), and auxiliary _ feedwater pump turbine's steam;

' supplies to prevent-their being isolated from the steam
-generators by MSIV closure.- Closing the MSIVs isolates each
steam-generator-from the'other, and isolates the turbine,
steam bypass system, and other-auxiliary steam supplies-from
the steam generators.

The MSIVs close on. a main steam isola ; ion signal _ (MSIS)-
. generated by either low steam-generatur pressure or high

(7 Containment pressure. The MSIVs fail closed on loss of
'Q control or actuation power. The MSIS also actuates the main

feedwater isolation valves to close. The MSIVs may also be-
actuated manually, ,

A description of the MSIVs is found in Reference 1.

APPLICABLE The design basis of tho MSIVs is established by the
SAFETY ANALYSES containment analysis for.the large steam line break inside_ :

.

containment-(Ref. 2). It is also influenced by the. accident
analysis of the steam line break events presented in
Reference 3.- The design precludes .the blowdown _of.more than
one steam generator, assuming a single active component
failure (e.g.t.the failure of:one MSIV.'to close on demand).-

-The limiting case for the containment analysis is the hot-

I'ro-power steam-line break inside containment with;a loss-
of-offsite power following turbine trip,- and failure of the

(continued)- j:

-(continued) ;

,- 8

U
CE00 STS B 3.7-11 12/28/90 7:05pm

i

. . - ---



MSIVs
B 3.7.2

BASES (continued)

APPLICABLE MSIV or the affected steam generator to close. At zero
SAFETY ANALYSES power, the steam generator inventory and temperature are at

(continued) their maximum, maximizing the analyzed mass and energy
release to the containment. Due to reverse flow, failure of
the MSIV to close contributes to the total release of the
additional mass and energy in the steam headers, which are
downstream of the other MSIV. With the most reactive rod
cluster control assembly assumed stuck in the fully
withdrawn position, there is an increased possibility that
the core will become critical and return to power. The core
is ultimately shut down by the borated water injection
delivered by the Emergency Core Cooling System. Other
failures considered are the failure of a MFIV to close, and
failure of an emergency diesel generator to start.

The accident analysis compares several different steam line
break events against different acceptance criteria. The
large steam line break outside containment upstream of the
MSIV is limiting for offsite dose, although a break in this
short section of main steam header has a very low
probability. The large steam line break inside containment
at hot zero power is the limiting case for a post-tri)
return to power. The analysis includes scenarios witi
offsite power available and with a loss-of-offsite power
following turbine trip.

With offsite power available, the reactor coolant pumps
continue to circulate coolant through the steam generators,
maximizing the Reactor Coolant System (RCS) cooldown. With
a loss-of-offsite power, the response of mitigating systems,
such as the high pressure safety injection pumps, is
del ayed. Significant single failures-considered include:

t

| failure of a MSIV to close, failure of an emergency diesel
generator, and failure of an HPSI pump.

The MSIVs serve only a safety function and remain open
during power operation. These valves operate under the
following situations:

a. High-energy line break inside containment. In order
to maximize the mass and energy release into the
containment, the analysis assumes that the MSIV in the
affected staan generator remains open. For this

(continued)

(continued)

O
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.MSIVs
B 3.7.2.

BASES (continued)
_

'

APPLICABLE accident' scenario, steam is discharged;into
SAFETY ANALYSES containment from both steam generators until closure

(continued)- of the MSIV in the intact steam generator occurs.
After MSIV closure, steam is discharged into
containment only from the affected steam generator,
and from the residual steam in the main steam header
downstream of the closed MSIV in the intact loop.-

b. A break outside of containment aiid upstream from the
MSIVs. This scenario-is not 3 containment
pressurization concern. The uncontrolled blowdown of
more than one steam generator must be-prevented.to
limit the potential- for uncontrolled RCS cooldown and
positive reactivity addition. Closure of the MSIVs-
isolates the break, and limits the blowdown to a

single steam generator,

c. A break downstream of the MSIVs. This type of break
will be isolated by the closure of the MSIVs. Events
such as in'.reased steam flow through the-turbine or
the steam bypass valves will also terminate on closure
of the MSIVs.

d. A steam generator tube rupture. For this scenario,'
closure of the MSIVs isolates tha affected steam
generator from-the' intact-steam generator. In
addition to minimizing radiological releases, this
enables the operator to maintain the pressure of the -

-

steam generator with the ruptured tube below the
MSSV's setpoints, a necessary step toward isolating
the flow through the rupture.

c. -The MSIVs are-also utilized during other events such
as a feedwater line break. These events are .less
limiting so far as MSIV OPERABILITY is concerned.

The MSIVs satisfy Criterion 3 of the NRC' Interim Policy
Statement.

LC0 This LC0 requires that the MSIV in each of the steam lines
,

be OPERABLE. The MSIVs are considered OPERABLE when their '

isolation times are within limits, and they close on-an
isolation actuation signal.

(continued)

; (continued)-
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MSIVs
B 3.7.2

BASES (continued)

LC0 This LCO provides assurance that the MSIVs will perform
(continued) their design safety function to mitigate the consequences of

accidents that, could result in offsite exposures comparable
to the 10 CFR 100 limits or the NRC staff-approved licensing

| basis (e.g., a specified fraction of 10 CFR 100 limits).

(For this facility, the following support systems are
required to be OPERABLE to ensure MSIV OPERABILITY:]

[For this facility, those required support systems which,
upon thdr failure, do not declare the MSIV inoperable and
their justification are as follows:]

APPLICABILITY The MSIVs must be OPE"ABLE whenever there is significant
mass and energy in the RCS and steam generators. In MODES
1, 2, and 3, there is significant mass and energy in the RCS
and steam generators; therefore, the MSIVs must be OPERABLE
or closed. When the MSIVs are closed, they are already >

performing their safety function.

In MODE 4, the MSIVs are normally shut, and the steam >

generator energy is low.

In MODES 5 and 6, the steam generators do not contain much
energy because their temperature is below the boiling point
of water, therefore, the MSIVs are not required for
isolation of potential high-energy secondary-system pipe
breaks in these MODES.

A Note has been added to provide clarification that the
Completion Time is on a Condition Basis; Condition A, and
Conditions (C and 0) Completion Times are independent.

ACTIONS ad
With one MSIV inoperLble in MODE 1, time is allowed to
restore the component to OPERABLE status. Some repairs _can
be made to the MSIV with the plant hot. The 8-hour
Completion Time is reasonable, considering the probability
of an accident occurring during the time period that would
require closure of the MSIVs.

(continued)

(continued)

CE0G STS B 3.7-14 12/28/90 7:05pm



__

MSIVs-
B 3.7.2-

_

BASES (continued)

ACTIONS The 8-hour Completion Time is greater than that normally
(continued) allowed for containment isolation valves because the MSIVs

are valves that isolate a closed system penetrating
containment. These. valves differ from other containment
isolation valves in that the closed system provides an-
additional means for containment isolation.

With more than one MSIV ino)erable-in MODE 1, the facility-
is 'in a Condition outside tie accident analysis; therefore,
LCO 3.0.3 must be immediately entered.

8.1 and B.2

If the MSIV cannot be restored to OPERABLE status within
8 hours. *he MSIV must be closed within the next 6 hours,
Six hou. is a reasonable time to complete the actions
reqMrec' to close the MSIV, which include perfcrming a
controlled plant shutdown to MODE 2. The Completion Time -is
based on plant operating experience related to the time
recuired to reach MODE 2, with the MSIVs closed, in an
orcerly manner and without challenging plant systems.

. 3

C.1. C.2.1. and C.2.2
' With one MSIV inoperable in MODES 2 or 3 in one or-more flow

paths, restore-MSIVs to OPERABLE status, or close inoperable
MSIVs within 8 hours. The remaining OPERABLE ~MSIV in-each

. flow path will- ensure that the' flow. path can be isolated -if-'

an event were to occur that required isolation by these;-
valves. The Completion Time of 8-hours takes inte account
the redundancy afforded by the OPERABLE MSIV, and the low
probability:of a' Design Basis P.ccident that would require

'

| closure of the MSIVs occurring during this period.
-

-

'

For inoperable MSIVs that cannot be restored to OPERABLE
; status within the specified Completion Time but are closed,
'

the inoperable MSIVs must be verified to be continually
i -closed on a periodic basis', 'This is necessary to ensure
'

that the assumptions in the safety analysis remain Talid.
The 12-hour Completion Time is based on engineering-.

-

Judgment, and is considered ree. sole:in view of MSIV.

! status indications available % he control room and other'

administrative controls that will ensure that- these valves-
will continue to be in the closed positior,.-

|

.(continued) |
.

,
.

. >
,m (continued) ;
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MSIVs
B 3.7.2

BASES (continued)

ACTIONS D.1 and D.2
(continued)

With two MSIVs inoperable in MODE 2 or 3, in the same flow
path for one or more paths, restore at least one MSIVs to
OPERAB).E status in each affected flow path, or close at
least one inoperable MSIV in each affected flow path within
1 hour. In this situation, the facility is in a Condition
outside the assumptions in the accident analyses. The-
1-hour Completion Time provides a period of time to correct
the problem commensurate with the im)ortance of bringing the
facility within the assumptions of tie accident analyses.
This time period also ensures that the probability of an
accident (requiring main steam line isolation) occurring
during periods,-where two MSIVs are inoperable in the same
flow path, is minimal.

E.1 and E.2

The plant must be placed in a MODE in which the LC0 does not
apply if the MSIVs cannot be restored to OPERABLE status, or
closed, within the associated Completion Time. This is done
by placing the plant in at least MODE 3 within 6 hours, and
in MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from MODE 2 in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

The MSIV closur time is assumed in the accident and
containment analyses. This SR is normally performed upon
returning the plant to operation following a refueling
outage. The MSIVs should not be tested at power since even
a part-stroke exercise increases the risk of a valve closure
with the plant generating power. As the MSIVs are not
tested at power, they are exempt from the ASME Code, Section
XI (Ref. 4), requirements during operation in MODES 1 and 2.

The Frequency for this SR is in accordance with the
Inservice Inspection and Testing Program or 18 months,

(continued)

(continued)
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MSIV's-
B 3.7.2-

BASES (continued) |

|

SURVEILI.ANCE whichever is less. LThis 18-month surveillance-Frequency
REQUIREMENTS demonstrates the valve closure time at least once ser

(continued) refuel _ing cycle. Operating experience has shown t1at-these
components usually pass the SR when performed on the
18-month Frequency. Therefore. the frequency was concluded
to be acceptable from a reliability standpoint.

'

This test is conducted in M00E'3, with the plant at
operating temperature'and pressure, as part of the: ASME '

Section XI_(Ref. 4) exercising requirements.- SR 3.7.2.1--is
,

modified by-a Note that allows exemption to SR 3.0.4.- .j
SR 3.0.4--is not applicable to this SR for entry into MODE 3,
provided testing is complete within 24 hours after reaching
acceptable _ test conditions. This allows delaying testing to
MODE 3, in order to have conditions consistent with those
under which the acceptance criterion was generated.

REFERENCES 1. [ Unit Name] FSAR, Section-[10.3], "[ Main Steam
System)."

O*
2. -[ Unit-Name).FSAR,Section_.[6.2],"[ Containment--

Analysi s] . "

3. (Unit Name] FSAR,-Section'[15.1.5], "[St'eam Line Break _ i

Analysis]."

ociety of Mechanica1' Engineers, Boiler and.4. American c
Pressure' Vessel Code,: Section-XI -Inservice.
Inspection,~ Article'IWV-3400, " Inservice
Tests-Category A and B Valves."

,

N

x
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MFIVs and Associated Bypass Valves
B 3.7.3 I

1

B 3.7 PLANT SYSTEMS

B 3.7.3 Main Feedwater Isolation Valves (MFIVs) and Associated Bvoass Valves .!

BASES
'

BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary
side of the steam generators following a high-energy line
break. Closure of the MFIVs and associated bypass valves.
terminates flow to both steam generators, terminating the
event for feedwater-line breaks occurring upstream of the
MFIVs. The consequences of events occurring in the main:
steam lines or in the MFW lines downstream of the MFIVs will
be mitigated by their closure. Closure of the MFIVs and
associated bypass valves effectively terminates the addition -
of feedwater to an affected steam generator,-limiting the
mass and energy release for steam.line breaks (SLBs) or
feedwater line breaks inside. containment, and reducing the-
cooldown effects for SLBs.

The MFIVs and associated bypass valves; isolate the non-
safety-related portions- from the safety-related portion of
the system. In the event of a secondary-side pipe ru)ture

O inside containment, the valves limit the quantity of ligh-
Q energy fluid that enters containment through-the break, and

provides a pressure boundary for the controlled . addition of
auxiliary feedwater (AFW) to:the intact loop.

One MFIV is located on each AFW line, outside, but close to,
containment. The MFIVs are located upstream of the AFW- !

injection point so.that-AFW may be-supplied to a steam
generator following MFIV closure. The piping volume from
the' valve to the steam generator must be accounted for in
calculating eass and energy releases, and refilled prior to
AFW reaching the steam generator fol. lowing either an SLB or
feedwater-line break.

The MFIVs and its ass?.iated bypass valves'close on receipt
of a main steamisolation signal (MSIS) generated by either
low steam generator pressure, or high containment pressure.
The MSIS also actuates the main steam isolation valves
(MSIVs) to close. The MFIVs and its. associated bypass

i valves may also be actuated manually. In addition to the
MFIVs and its associated bypass valves, a check valve inside
containment is available to isolate the feedwater-line

i
! (continued)

q (continued)
b |

CEOG STS B 3.7-19 12/28/90 .7:05pm !

i

|



i

MFIVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

BACKGROUND penetrating containment, and to ensure that the consequences
(continued) of events do not exceed the capacity of the containment heat

removal systems.

A desr.ription of the MF1Vs is found in Reference 1.

APPLICABLE The design basis of the MFIVs is established by the
SAFETY ANALYSES analysis for the large SLB. It is also influenced by the

accident analysis for the large feedwater-line break.
Closure of the MFIVs and its associated bypass valves may
also be relied on to terminate a steam break for core
response analysis and an excess feedwater event upon receipt
of a MSIS on high steam-generator level.

Failure of an MFIV and its associated bypass valves to close
following an SLB, feedwater-line break, or excess-feedwater- i

event can result in additional mass and energy to the ste:m
generators contributing to cooldown. This failure also
results in additional mass and energy releases following an
SLB or feedwater-line break event.

The MFIVs satisfy Criterion 3 of the.NRC Interim Policy
Statement.

4

LC0 Following a feedwater-line break or SLB, this LC0 ensures
that the MFIVs and their associated bypass valves will
isolate MFW flow to the steam generators. These valves will
also isolate the non-safety-related portions from the-
safety-related portions of the system. This LC0 requires
that the MFIV and their associated bypass valves in each of
the feedwater lines be OPERABLE. The MFIVs and their
associated bypass valves are considered OPERABLE when their
isolation times are within limits, and they close on an
isolation actuation signal.

Failure to meet the LC0 requirements can result in
additional mass and energy being released to containment
following an SLB or feedwater-line break inside containment.
If an MSIS on high steam generator level is relied on to
terminate an excess-feedwater-flow event, failure to meet
the LC0 may result in the introduction of water into the
main steam lines.

(continued)

(continued)
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MFIVsiand. Associated Bypass Valvesi
B 3.7.31 1

1

BASES (continued)

LC0 [For this facility, the following support sys'tems are
(continued) required to be OPERABLE to ensure-the-main feedwater valves-. 1

OPERABILITY:)

(For this facility, those required support systems which,
upon .their: failure, do not declare the main feedwater- valves
inoperable and their justification are as follows:)-

APPLICABILITY 'The MFIVs and their associated byp'as's valves must be ,

OPERABLE whenever there is significant' mass and energy-in
-the RCS and steam generators. This ensures that in the-
event of;a high-energy line break, a single' failure cannot
result in the blowdown of more than,one steam generator. '

,

In MODES 1, 2, and 3, the MFIVs and their associated bypass- ^

valves .are required to be OPERABLE in order to limit the
amount of svailable fluid.that could be added- to containment
-in the case of a secondary-system pipe break-ins _ide
containment. When-the valves are closed ~ they are-_already
performing their safety function.'

In MODE 4, steam generator energy is low ~ and the MFIVs: and
their associated bypass valves are normally closed since MFW-
is not required. In MODES 5 and 6,-the steam generators do
not contain much energy because their temperature'is~below
the boiling point of water. .Therefore, the MFIVs and their
associated bypass-valves are not required for -isolation 'of *

the potential high-energy secondary-system' pipe. breaks in
these MODES-.

For this LCO, Note has been to--provide' clarification that
Conditions.A and B'are treated-as an_ entity-with a single-

Completion Time.

ACTIONS- 6,1. A.2.1. and A.2.2

With one MFIV or its associated bypass' valve in one or more
flow paths inoperable, restore affected valves to OPERABLE-
status, or close or isolate' inoperable affected valves

.within (8 or 72] hours. When these valves are closed or

(continued)

O (continued)
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MFIVs and Associated Bypase Valves
B 3.7.3

BASES (continued)

ACTIONS isolated, they are )erforming their required safety function
(continued) (e.g., to isolate tie line).

The typical arrangement assumed in these actions is a bypass
.

valve in parallel with an MFIV. If an MFIV or bypass valve
is inoperable and open under these conditions, then it is
assumed that the closed system inside containment will
function to isolate the line.

[(For plants with only one MFIV per feedwater line):
The 8-hour Completion Time is a reasonable amount of time to
complete the actions required to close the MFIV or 1Fs
associated bypass valve, which includes performing a
controlled plant shutdown to MODE 2. The Completion Time is
based on plant operating experience related to the time
required to reach MODE 2 with the MFIVs closed in an orderly
manner and without challenging plant systems.]

The 72-hour Completion Time takes into account the
redundancy afforded by the remaining OPERABLE valves, and
the low probability of an event that would require isolation
of the main feedwater flow paths occurring during this
period. '

For inoperable MFIVs and their associated bypass valves that
cannot be restored to OPERABLE status within the specified
Completion Time, but were closed or isolated, the inoperable
valves must be verified that they continue to De closco or
isolated on a periodic basis. This is necessary to ensure
that the assumptions in the safety analysis remain valid.
The 12-hour Completion Time is based on engineering
judgment, and is considered reasonable in view of valve
status indications available in the control room and other
administrative controls that will ensure that these valves
will continue to be in the closed or isolated position.

B.1 and B.2

If more than one MFIV or its associated bypass valves in the
san.a flow path cannot be restored to OPERABLE status, then
there may be no redundant system-to operate automatically
and perform the required safety function. Although the
containment can be isolated with the failure of two valves

(continued)

(continued)
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MFIVs and Associated Bypass Valves
B 3.7.3

,r m

(v) BASES (continued)

ACTIONS in parallel in the same flow path, the double failure is
(continued) likely to be a precursor of a common mode failure in the

valves of this flow path, and as such is treated the same as
a loss of the isolation capability of this flow path. Under
these conditions, affected valves in each flow path must be
restored to OPERABLE status, closed, or the affected flow
path isolated within 8 hours. This action returns the i

system to the condition where at least one valve in each
flow path is performing the required safety function. The
8-hour Completion Time is a reasonable amount of time to
complete the actions required to close the MFIVs or its
associated bypass valve, which includes performing a
controlled plant shutdown to MODE 2. The Completion Time is
based on plant operating experience related to the time
required to reach MODE 2 with the MFIVs closed in an orderly
manner and without challenging plant systems.

C.1 and C.2

If the MFIVs and their associated bypass valves cannot be-
restored to OPERABLE status, closed, or isolated in the
associated Completion Time, the plant must be placed in a

f''') 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 4 within 12 hours. The allowed Comaletion 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 3.7.3.1
REQUIREMENTS

The MFIV closure time is assumed in the accident and
containment analyses. This surveillance is normally
performed upon returning the plant to operation following a
refueling outage. The MFIVs should not be tested at power
since even a part-stroke exercise increases the risk of a
valve closure with the plant generating power. As these
valves are not tested at power, they are exempt from the
ASME Section XI requirements during operation in MODES 1
and 2.

The Frequency for this SR is in accordance with the
Inservice Inspection and Testing Program or 18 months,

(continued)
n

) (continued)
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MFlVs and Associated Dypass Valves
B 3.7.3

BASES (continued)

SVRVEILLANCE whichever is less. The surveillance interval of 18 months
REQUIREMENTS for Operating experience has shown that these com)onents
(con'inued) usually pass the SR when performed on the 18-monti

Frequency.
-

SR 3.7.3.1 is modified by a Note that allows exemption to'

SR 3.0.4. SR 3.0.4 is not applicable to this SR for entry
into MODE 3 provided testing is completed within 24 hours
after reaching acceptable test conditions. This allows
delaying testing to MODE 3 in order to establish conditions

; consistent with.those under which the acceptcace criteria
were generated.

REFERENCES 1. [ Unit Name) FSAR, Section (10.4.7), "[ Condensate and
Feedwater System)."

=

h

O

;

4

O
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AFWiSystem
B 3.7.4'

/~~ x .

( B 3.7 PLANT SYSTEMS .

B 3.7.4 Auxiliary Feedwater (AFW) System

i

BASES

;-

q

BACKGROUND .The AFW System automatically supplies feedwater to the' steam -|
generators to remove decay. heat from the Reactor Coolant.
System u)on the. loss of normal feedwater supply. The AFW-
pumps- ta(e suction through separate and independent suction . 4

lines from the condensate storage tank (CST) (LCO 3.7.5) and'
pump to the steam generator secondary side via separate and;

-

independent connections-to the main'feedwater;(MFW) piping-

outside; Containment.'7The steam generators _ function.as a
heat sink for core decay heat. ,The heat-load is dissipated-
by releasing steam to the atmosphere from the steam

_ generators via the main steam safety. valves (MSSVs)
-(LC0J3.7.1) or atmospheric dump valves-(ADVs)-(LCO 3.7.11).-

~

If the main-condenser is'available, steam may be released
via' the steam bypass; valves and recirculated to:the CST.

The AFW System consists of [two)< motor driven AFW ) umps 'and2a +

[one] steam turbine-driven pump configured into [tiree]

O'
trains. . Each motor-driven _ pump. provides T[100]% of- AFW- flow;
capacity; the turbine-driven pump provides_ [100]% of the.

.

required: capacity to the_ steam; generators as- assumed in:the i

accident: analysis.- The pumps are equipped with-independent
recirculation lines'to prevent pump operation:"against a-
closed system. Each motor-driven AFW pump-is powered from

.
-

ian independent Class 1E power' supply, and. feeds one steami -

generator,-although-each pump has-.the capability to be
realigned from the control room to^ feed the other steam
generator._ The steam turbine; driven AFW pump receives-steam
from either main steam header upstream of'the main steam
isolation valve (MSIV).- Each of the steam-feed lines.will a
supply 100% of- the requirements' of theiturbine-driven: AFW j
pump. 1

- .;

The turbine-driven AFW pump' supplies a common . header capable
of. feeding both_ steam generators, with de-powered control

- valves actuated to the appropriate steamigenerator. by the- _;
Emergency-Feedwater Actuation System (EFAS) '.One pump'at- '

full flow is sufficient to remove decay heat and cool the> j
plant to Shutdown Cooling System '(SDC) entry conditions'. '

Thus the requirement for diversity.in motive power sources
|for the AFW syster is met. *

!(continued)

/
(continued)\_/
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AFW System
B 3.7.4

BASES (continued)

BACKGROUND The AFW System supplies feedwater to the steam generators
(continued) during normal plant startup, shutdown, and hot standby

conditions.

The AFW System is designed to supply sufficient water to the
steam generator (s) to remove decay heat with steam generator
pressure at the setpoint of the MSSVs. Subsequently, the
AFW System supplies sufficient water to cool the plant to
SDC entry conditions, and steam is released through the
ADVs.

3

4 The AFW System actuates automatically on low steam generator
level by the EFAS as described in LC0 3.3.2. The EFAS logic
is desigt.ad to feed either or both steam generators with low
levels, but will isolate the AFW system from a steam
generator havint a significantly lower steam pressure than e
the other steam generator. The EFAS automatically actuates

7 the AFW turbine-driven pump and associated dc-operated
valves and controls when required, to ensure an adequate
feedwater supply to the steam generators. DC-operated
valves are provided for each AFW line to control the AFW
flow to each steam generator.

The AFW System is discussed in Reference 1.

APPLICABLE The AFW System mitigates the consequences of any event with
SAFETY ANALYSES a loss of normal feedwater.

The design basis of the AFW System is to supply water to the
steam generator to remove decay heat and other residual
heat, by delivering at least the minimum required flow rate
to the steam generators at pressures corresponding to the
lowest steam generator safety valve set pressure plus 3%.

In addition, the AFW system must supply enough make-up water
to replace steam generator secondary inventory being lost as
steam as the unit cools to MODE 4 conditions. Sufficient
AFW flow must also be available to account for flow losses
such as pump recirculation and line breaks.

(continued)

(continued)
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AFW System
B 3.7.4

-

BASES (continued)

APPLICABLE. The limiting Design Basis Accidents (DBAs) and transients
SAFETY ANALYSES for the AFW-S .t h are:

(continued)
a. Feedwater System pipe rupture; and

.

b. Loss of normai feedwater. <

-1

In addition, the minimum available AFW flow and system l
characteristics are serious considerations in the analysis
of small-break loss-of-coolant-accident.

The AFW System design!is such that it can perform itsL i

function following a-feedwater.line break between the-main- a
.

feedwater isolation valve and containment, combined with a
loss-of-offsite power following turbine trip, and a -single
active failure of the steam turbine-driven AFW pump. In
such a case, the EFAS logic might not detect the affected
steam generator if the backflow check valve to the affected
MFW header worked Jroperly. One motor-driven AFW pump would
deliver to the bro (en MFW header at the pump runout flow
until the problem wasidetected, and flow was terminated by
the operator. Sufficient flow would be delivered to the
intact steam generator by the redundant AFW pump.

The AFW System satisfies Criterion 3 of the NRC Interim.
Policy Statement.

LC0 This LC0 provides assurance that the AFW System will perform
its design safety function to mitigate the consequences of-
accidents that could result in overpressurization of the
reactor coolant pressure boundary. (Three .pumps, in (three] diverse trains, ensure av]a. independent AFWilability of
residual heat removal capability for all events accompanied
by a loss-of-offsite power and a single failure. This is-
accomplished by powering two of- the pumps from independent 1emergency buses. The-third AFW pump''is powered by a diverse l
means, a steam-driven turbine supplied with-steam from a 1
source that is not isolated by thr closure of the MSIVs.

The AFW System is considered OPERABLE when-the components-
and flow paths required to provide- AFW-flow to the steam
generators are OPERABLE. This requires that the two motor-- '

driven AFW pumps be OPERABLE in (two]' diverse paths, each

(continued) !

(continued)
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AFW System,

| B 3.7.4

BASES (continued)

LC0 supplying AFW to a separate stsam generator. The turbine-
(continued) driven AFW pump shall be OPERABLE with redundant steam

supplies from each of the [two) main steam lines upstream of
the MSIVs and capable of supplying AFW flow to either of the
two Steam Generators. The piping, valves, instrumentation,
and controls in the required flow paths shall be OPERABLE.

The LCO is modified by a Note requiring that only one motor-
driven AFW pump be OPERABLE in MODE 4. This is because of
reduced heat removal requirements, the short )eriod of time
in MODE 4 during which AFW is required, and t1e insufficient
steam supply available in MODE 4 to power the turbine-driven
AFW pump.

[For this facility, each OPERABLE AFW train consists of the
following:)

[For this facility, the following support systems are
required OPERABLE to ensure AFW trains OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not declare the AFW trains inoperable
and their justification are as follows:]

APPLICABILITY In MODES 1, 2, and 3, the AFW System is required to be
OPERABLE and to function in the event that the main
feedwater is lost. In addition, the AFW system-is required
to supply enough makeup water to replace steam generator
secondary inventory lost as the unit cools to MODE 4
conditions.

In MODE 4, without any SDC loops OPERABLE and in operation,
the AFW system is required to be used for heat removal via
the steam generator.

In MODES 5 and 6, the steam generators are not used for
decay-heat removal, and the AFW System is not required.

For this LCO, Note has been added to provide clarification
that all components of the AFW trains are treated as an.
entity with a single Completion Time.

,

(continued)

O
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AFW System -jB 3.7.4

c >( BASES (continued)
,

_

ACTIONS - ful -

If one of the two steam supplies to the~ turbine-driven A7W
train is inoperable,--action must _be taken to restore the _ !

steam supply to OPERABLE status. The 7-day _ Completion
.Time is justified based on: '

a. The redundant 0PERABLE steam supply to the turbine- -1
driven AFW pump;: 1

b .- The availability-of redundant OPERABLE motor-driven
-AFW pumps; and

ic. - The low probability of an event requiring the-
{inoperable-steam supply-to the-turbine-driven AFW l
'pump.

L1

With one of the required AFW trains (pump or flow-path)-

inoperable,_ action must be taken to restore the train to j
'0PERABLE status.- This Condition includes the loss of. two 1O steam supply lines to the turbine-driven- AFW pum).- -The:
72-hour Completion Time was chosenL in light of t1e redundant
capabilities afforded by the AFW system reasonable time for-

repairs, and the low probability of a'DBA event occurring
during'this. period. Two AFW pumps and flow paths remain-to

|. supply feeduater to the steam generators. '

C 1 and LZ_

When either Required Action A.1-or B.1-cannot be complettd
within the required Completion Time, or. if two AFW trains
are inoperable, 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 in MODE 4'(except as
indicated in a Note applicable to Required Action C.2)-
within 18 hours. . Required Action C.2 has been. modified by a
Note-intended __to restrict entry into MODE 4 without any SOC
loop OPERABLE and.in operation. The Note .also is intended
to convey the suspension of- further action to-reach MODE 4,
if,.while in-Required Action C.2, all SDC loops become
inoperable or are not in operation. The allowed Completion

(continued)

} (continued)
; /
% ./
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AFW System
|

B 3.7.4 |

BASES (continued)

ACTIONS Tim 9s are reasonable, based on operating experience, to
(continued) reach the required MODES from full power in an orderly

manner and without challenging plant systems.

In MODE 4, with two AFW trains inoperable, operation is
allowed to continue because only one motor-driven AFW train
is required in accordance with the Note that modifies the
LCO. Although it is not required, the plant may continue to
cooldown, and start the SDC, if prudent.

D.d

With all three AFW trains inoperable, the plant is in a*

seriously degraded condition with no safety-related means
for conducting a cooldown, and only limited means for
conr/pcting a cooldown with non-safety-grade equipment. In
such a condition, the plant should not be perturbed by any
action, including a power change, that might result in a
trip. The seriousness of this condition requires that
action be started immediately to restore at least one AFW,

train to OPERABLE status.

Required Action 0.1 is modified by a Note to suspend all
required MODE changes or power reductions until at least one'

AFW train is restored to OPERABLE status. LC0 3.0.3 is not
applicable as it could force the plant into a less safe
condition.

SVRVEILLANCE SR 3.7.4.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in the AFW water and steam flow paths,
provides assurance that the proper flow paths exist for AFW
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were vertfled to be in the correct position
prior to locking, sealing, or securing. This SR also does
not apply to valves that cannot be inadvertently misaligned,
such as check valves. This surveillante does not require
any testing or valve manipulations. Rather, it invoh es
verification that those valves capable of potentially being
mispositioned are in the correct position.

(continued)

(continued)
*
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AFW System
B 3.7.4' H

| BASES (continued)
| |
.

SURVEILLANCE The 31-day Frequency of this SR was' derived from' inservice
REQUIREMENTS Inspection and Testing Program requirements for performing

(continued) . valve testing at least once every 92 days. lae Frequency
was further justified-in view of the procedural. controls- ,

governing valve operation,-and to provide added assurance of-
valve correct positions.-

SR 3.7.4.2

.This SR demonstrates that'the' AFW pumps' develop sufficient-~
discharge pressure to deliver the requitcd flow at the full-
open pressure of the MSSVs.- -Because it.it undesirable to
introduce cold AFW into the steam generators while-they?are
operating, this testing is performed on recirculation flow.
Periodically comparing the reference. differential pressura
developed at this reduced flow detects trends that might be
indicative of incipient- failures. The ASME Section XI-
(Ref._2) inservice testing (required only at 3-month

,

intervals) satisfies-this requirement'when performed, as per
i

Specification 6.8.1.j of-the Inservice-Inspection and
Testing Program.

O A 31-day Frequency on 'a Staggered Test ' Basis results in
; Q testing each pump once every 3 months as required:by the-
! ASME-code.

SR 3.7.4.2 is modified by a Note that' allows an exception to
SR 3.0.4. The provisions of SR 3.0.4 are not applicable for
entry-into MODE 3 for purposes of- testing the_ turbine-driven-

AFW pump because there is insufficient steam in-MODES:4, 5,4

and 6 to perform a valid test..

.

SR 3.7.4.3
1

This SR ensures that AFW can-be delivered-to the appropriate'

steam generator, in.the event of any accident.or transient-
that generates nn Emergency Feedwater Activation System
signal, by demonstrating that'each automatic valve in
the flow path actuates to.its curect ppsition on an actual
or simulated actuation signal. The actuatian logiclis-

.

'

tested every 92 days as- part of the-Safety Injection
Actuation System '(SIAS) functional. test, except- for the
subgroup relays that: actuate, the system cannot be tested
during-normal plant i,perations. The 18-month Frequency was-
developed considering it is prudent that:these'surveillances

(continued)

'(continued)1
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ArV System
B 3.7.4

BASES (continued)
_ _.

SURVEILLANCE only be performed during a plant outage. This is due to the
REQUIREW'ITS plant conditions needed to perforn the SRs and the

(continued) potential for un)lanned plant transients if the SRs are
performed with t1e reactor at power. The 18-month Frequency
is also acceptable, considering the design reliability of
(and confirming operating experience using) the equipment.

SR 3.7.4.4

This SR e.sures that the AFW pumps will start in the event
of any ace ?.it or transient that generates an EFAS signal
by demonstraiing that each AFW pump starts automatically on
an actual or simulated actuation signal. The actuation
logic is tested as part of the SIAS functional test every
92 dan , except for the subgroup relays that actuate the
system that cannot be tested during normal plant operation.
The 18-monih frequency justification is the same as that fur
SR ').7.4.3.

lhis SR is modified by a Note to suspnd the provisions of
SR 3.0.4 for entry into MODE 3 for purposes of testing the
turbine-driven AFW pump because there is insufficient s+.eam
in MODES 4, 5, and 6 to perform a velid test. SR 3.0.4 is
not applicable to thi:; SR for entry into MODE 3, provided
testing is completed within 24 hours after reaching
acceptable test conditions.

SR 3.7.4.5

This SR ensures that the AFW System is properly aligned by
demonstrating the flow path to each steam generator prior to
entering MODE 2 operation, after 30 days in MODE 5 or 6.
OPERABILITY of AFW flow paths must be demonstrated before
sufficient core heat is generated that would require the
operation of the AFW System during a subsequent shutdown.
The Frequency is based on engineering judgment, and is
considered adequate in view of other administrative controls
that ensure that flow paths remain OPERABLE. For added

| assurance, the OPERABILITY of the flow paths is verified
following extended outages to determine that there is no
niisalignment of valves. This SR ensures that the flow path
from the CST to the steam generators is properly aligned by
requiring a verification of minimum flow capacity of
[750]gpmat1270 psi. (This SR is not required by those
plants that use AFW for nort al startup and shutdown.)

=

(continued)
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AFW System
B 3.7.4

BASES (continued)
i

REFERENCES 1. :UnitName)FSAR.Section[10.4.9),"[ Auxiliary-
FeedwaterSystem)." ..

2. American Society for Mechanical Engineers (ASME),
. Boiler and Pressure Vessel Code Section X., Inservice
laspection Article IWV-3400,=" Inservice Tests:
Category A and B Valves."
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CST

B 3.7.5

)ye B 3.7 PLANT SYSTEMS

B 3.7.5 Condensate Storaae Tank (CST) i

BASES

BACKGROUND The CST provides a safety-grade source of water to the steam
ge trators for removing decay and sensible heat from the
Reactor Coolant System (RCS). The CST provides a passive
flow of water, by gravity, to the Auxiliary feedwater (AFW)
System, LCO 3.7.4. The steam produced is released to the
atmosphere by the main steam safety valves or the
atmospheric dump valves. The AFW pumps operate with a
continuous recirculation to the CST.

When the main steam isolation valves are open, the preferred
means of heat removal is to discharge steam to the condenser
by the non-safety-grade path of the steam bypass valves.
The condensed steam is returned to the CST by the cridensate
transfer pum). This has the advantage of conserving
condensate w111e minimizing releases to the environment.

Because the CST is a principal component in removing
f'\ residual heat from the RCS, it is designed to withstand
( ) earthquakes and other natural phenomena. The CST is'~'

designed to Seismic Category I requirements to ensure
availability of the faedwater supply. Feedwater is also
available from an alternate source. (For this facility, the
alternate source (s) of feedwater and their safety-grade
classification are as foliows:)
A description of the CST is found in Reference 1.

APPLICABLE The CST provides cooling water to remove decay heat and to
SAFETY ANALYSES cool down the plant following all events in the accident

analysis (Ref. 2 and Ref. 3). For anticipated operational
occurrences and accidents which do not affect the
OPERABILITY of the steam generators, the analysis assumption'

is generally 30 minutes at MODE 3, steaming through the
MSSVs, followed by a cooldown to shutdown-cooling entry
conditions at the design cooldown rate.

(continued)

(continued) ;
4

(3 |
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CST

B 3.7.5

BASES (continued)

APPLICABLE The limiting event for the condensate volume is the large
SAFETY ANALYSES feedwater line break with a coincident loss-of-offsite

(continued) power. Single failures that also affect this event include: ,

a. The failure of the diesel generator powering the !
motor-driven AFW pump to the unaffected steam i

generator (requiring additional steam to drive the !

remaining AFW pump's turbine); and |

b. The failure of the steam-driven AFW pump (requiring a
longer time for cooldown using only one motor-driven
AFW Pump).

These are not usually the limiting failures in terns of
consequences for these events.

A non-limiting event considered in CS1 inventory
determinations is a break either in the main feedwater, or
AFW line near where the two join. This break has the
potential for dumping condensate until terminated by
operator action, as the Emergency feedwater Actuation System '

(EFAS) would not detect a difference in pressure between the
<

steam generators for this break location. This loss of
condensate inventory is partially compensated by the
retaining of steam generator inventory.

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

LCO To satisfy accident analysis assumptions, the CST must
contain sufficient cooling water to remove decay heat for
[30 minutes) following a reactor trip from 102% RATED
THERMAL POWER, and then cooldown the RCS to shutdown cooling
entry conditions, assuming a coincident loss-of-offsite
power and the most adverse single failure, in doing this it
must retain sufficient water to ensure adequate net positive
suction head for the AFW pumps during the cooldown, as well
as to account for any losses from the steam-driven AFW
pump's turbine, or before isolating AFW to a broken line.

The level required is equivalent to a usable volume of
[250,000] gallons, which is based on holding the plant in

(continued)

(continued)
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CST l

B 3.7.5
|

O i'g BASES (continued)

!

LCO MODE 3 for 2 hours followed by a cool down to SCS entry '

(continued) conditions at 75'F/ hour. This basis is established by
Branch Technical Position, Reactor Systems Branch 5-1
(Ref. 4) and exceeds the volume required by the accident
analysis.

OPERABILITY of the CST is determined by maintaining the tank
level at or above the minimum required level.

(for this facility, the following support systems are
required to be OPERABLE to ensure CST OPERABILITY:)

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

-

APPLICABILITY In MODES 1, 2, 3, and 4, the applicability of the CST is
consistent with AFW System applicability, since the C5T
directly supports the AFW System.

O In MODES 5 and 6, the CST is not required because the AFW
System is not required.

ACTIONS eul

With the CST unable to supply the required volume of cooling _
water to the AFW pumps, it must be restored to OPERABLE
status. Four hours allows time to restore the required
volume in the CST from the condenser, or backup supply, and
is a reasonable time to limit the risk from accidents
requiring the plant to cool down.

If equipment used to verify CST level ie. 6etermined to be
inoperable, the CST level is considered to be out of limits
and Required Actions A.) and A.2.2 Completion Times apply to
restore such equipment to OPERABLE status.

A.2.1 and A.2.2

As an alternative to shutting down the unit, the OPERABillTY
cf the backup supply may be verified before 4 hours expire.

;>

(continued)

(continued)
'
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CST
B 3.7.5

BASES (continued)

ACTIONS OPERABILITY of the backup feedwater supply must include
(ccr.tinued) include verification of the OPERABillTY of flow paths from

the backup supply to the AFW aumas, and availability of the
required volume of water in tie Jackup supply. The CST must
still be returned to OPERABLE status within 7 days as the
backup supply may be performing this function in addition to
its nornial functions. Cased on operating experience, the
4-hou.' Comoletion Time it a reasonable amount of timu to
verify the OPERA 91!!Tv of the backup water sup)1y. The 7-
day Ccmpletion Time is ressonable in view of tie fact that
an OPERABLE backup water supply is available, and the low
probability of an event requiring the use of the water from
the CST occurring during this period. :for this facility,

an OPERABLE backup water supply to the AFW System
constitutes the following:]

B.1 and B.2

If the CST cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a
MODE in which the reauirements do nct apply with the
Shutdown Cooling System (SCS) in operation. This is done by
placing the plant in at least MODE 3 within 6 hours, and in
MODE 4 (except as indicated in a Note applicable to Required
Action D.2) within 18 hours. This allows an additional
6 hours for the SCS to be placed in service after entering
MODE 4. Required Action D.2 has been modified by a Note
intended to restrict entry into MODE 4 without an RHR train
OPERABLE and in operation. _The Note also is intended to
convey the suspension of further action to reach MODE 4 if,
while in Required Action D 1, all RHR trains become
inoperable or are not in operation.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly manner and witholt challenging plant
systems.

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

This SR verifies that the CST contains the required volume
of cooling water. (This level may be a single value or a
function of RCS conditions.) The 12-hour Frequency of this

(continued) j

(continued)
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CST
B 3.7.5

BASES (continued)
1

SURVEll.t.ANCE SR vas developed based on operating experience, and in view j
REQUIREMENTS of operator awareness of plant evolutions ~that may affect

(continued) the CST inventory between checks. Also, the 12-hour
Freq0ency is considered adequate in view of other
indicd.!ons, . including alarms- available in the control room
to alert the operator of abnormal CST level deviations.

,

REFERENCES 1. : Unit Name] FSAR .Section [9.P.6), "[Cond*nsate
Storage and Transfer System)."

runit Name2.
Ecatures).-)FSAR,Section(6),"[EngineeredSafety

3. [Vnit Name) FSAR, Section (15), "[ Accident Analysis)."'

4. NRC Standard Review Plan Branch Technical Position
(BTP) RSB 5-1, ' Design Requirements for_the Residual

j Heat Removal System." -

,

f _ _ _
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Secondary _ Specific Activity 'l

B 3.7 PLANT SYSTEMS

B 3.7.6 Secondary Soecific Activity
;

.

'

BASES

BACKGROUND . Activity in the secondary coolant re:ults from steam
,

generator tube out-leakage from the Reactor Coolont-System- r
,(RCS). Under steady-state conditions, the activity..is-
primarily iodines w:th relatively short' half-lives,- and thus
is indication of current conditions. - .During transients,_ '

1-131 spikes have been observed as well as increased.,

releases of_some noble gases. Other fission-product
;- isotopes, as well as activated corrosion products in-lesser i

amounts,_ may also'be found _in the secondary coolant.

A limit on secondary coolant specific activity during power i
operation minimizes releases to the environs because of-
normal operation anticipated operational occurrences, and
accidents.

This limit.fs lowerfth'an the activityLvalve that might _be
expected from a 1-gpm tube leak (LC0 3.4.13) of primary

O coolant at the limit -of-1.0 pC1/ gram (LC0 3.4.16). > :The-
steam-line f ailure'is' assumed to. result- in the release of i

the nt,ble gas and iodine:activityicontained in the steam: '

generator inventory, the feedwater,Jand reactor-coolant
LEAKAGE. Most of the iodine isotopes have short' half-lives
(i.e., less than 20 hours).. 1-131,c with' a half-life of
8.04 days, concentrates faster than-it decays, but does not-
reach equilibrium because of blowdown and other losses.

Nith:the specified activity level, the resultant 2-hour--
thyroid dose to a parson ( .the exclusion area boundary
(EAB) would be about (1.3] rem should the main steam safety-
valves (MSSVs) open for|the 2 hours following a trip from
full power. '- .

Operating a. plant at the alloweble limits could result in-_a- !
2-hour EAB exposure of _ a small .tr3ction:of the 10 CFR 100 ?
(Ref.-1) limits, or the limit estabiished as the'NRC: staff- ;
approved licensing basis.-

i
t

(continued)- i

<
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Secondary Specific Activity
B 3.7.6

BASES (continued)

APPLICABLE The accident analysis of the main steam line break (MSLB)
SAFETY ANALYSES (Ref. 2) assumes the initial secondary-coolant specific

activity to have a radioactive isotope concentration of
0.1 pCi/g DOSE EQUIVALENT l-131. This assumption is used in
the analysis for determining the radiological consequences
of the postulated accident. The accident analysis, based on
this and other assumptions, shows that the radiological
consequences of an MSLB do not exceed a small fraction of
the plant EAB limits of 10 CFR 100 for whole-body and
thyroid dose rates.

With the loss-of-offsite power, the remaining steam
generator is available for core decay-heat dissipation by
venting steam to the atmosphere through MSSVs and steam
generator atmospheric dump valves (ADVs). The Auxiliary
Feedwater System supplies the necessary makeup to the steam
generator. Venting continues until the reactor coolant
temperature and pressure has decreased sufficiently for the
Shutdown Cooling System to complete the cooldown.

In the evaluation of the radiological consequences of this
accident, the activity released from the steam generator
connected to the failed steam line is assumed to be released
directly to the environment. The unaffected steam generator
is assumed to discharge steam and any entrained activity
through MSSVs and ADVs during the event. Since no credit is
taken in the analysis for activity plateout or retention,
the resultant radiological consequences represent a
conservative estimate of the potential intog sted dose due
to the postulated steam line failure.

Secondary specific activity satisfies Criterion 3 of the NRC
Interim Policy Statement.

-

LCO As indicated in the applicable safety analyses, the specific
activity limit in the secondary coolant system of
s 0.1 Ci/g DOSE EQUIVALENT l-131 maintains the radiological
consequences of a Design Basis Accident (DBA) to a small
fraction of 10 CFR 100.11 (Ref.1).

(continued)

(continued)
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Secondary Specific Activity _
B 3.7.6-

1

BASES (continued)

LCO Monitoring the specific activity of the secondary coolant
(continued) ensures that when secondary specific activity limits are

exceeded, appropriate actions are taken in a timely manner
to place the unit in an operational MODE that would minimize
the radiological consequences of a DBA.

-

...- .

app |.lCABillTY In MODES 1, 2, 3, and_4, the limits on secondary specific ;

activity apply whenever using the steam generators for RCS
heat removal. This is a potential time for secondary steam
releases to atmos)here, carrying with the steam a portion of 1the activity in tie steam generators. :

In MODES 5 and 6, the steam generators are not being used
for heat removal. Both the RCS and steam oenerators are
depressurized, and primary-to-secondary LEhKAGE is minimal.
Therefore, monitoring of secondary specific activity is_ not !
required.

!

.

O ACTIONS A.1 and A.2
V

DOSE EQUIVALENT l-131 exceeding the allowable value in the
secondary coolant, is an indication of a problem in the RCS,
and contributes to increased post-accident doses. If
secondary s)ecific activity cannot be restored to within-
ilmits in tie associated Completion Time, the. plant must be
placed in a MODE in which the LC0 requirements are not
applicable. This is done by placing the plant in at least
MODE 3 within 6 hours, end in MODE 5 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 3.7.6.1
REQUIREMENTS

,

!

This SR ensures that-the secondary specific activity is
within the limits of the accident analysis. A gamma isotope
analysis of the secondary coolant, which determines DOSE-
EQUlVALENT l-131, confirms the validity of the safety

-(continued)
-

(continued)
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Secondary Specific Activity
B 3.7.6

BASES (continued)i

SVRVEllLANCE analysis assumptions as to the source terms in post-accident ,

REQUIREMENTS releases, it also serves to identify and trend any unusual
(continued) isotopic concentrations that might indicate changes in

reactor coolant activity or LEAKAGE. The 31-day Frequency
takes into consideration the detection of increasing trends
of the level of DOSE EQUIVALENT l-131, and allows for
appropriate action to be taken to maintain levels below the
LC0 limit.

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 (15), "[ Accident Analysis]."

O
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CCW System |
'

B 3.7.7
'

B 3.7 PLANT SYSTEMS

B 3.7.7 Component Coolina Water (CCW) System
4

BASES

BACKGROUND The CCW System provides a heat sink for the removal _of
process and operating heat from safety-related components ~

i

during a transient or accident. During normal operation,
i the CCW System also provides this function for various non-

essential components, as well as the spent-fuel pool. - The'

CCW System serves as a barrier to the reiease of radioactive-
byproducts between potentially radioactive. systems and the
Service Water System, and thus to the environment.

A typical CCW System is arranged as two independent full-
capacity cooling loops, and has isolatable nonsafety-related
components. Each safety-related train includes a full-
capacity pump, surge tank, heat exchanger, piping, valves,
and instrumentation. Each safety-related train is powered
from a separate bus. An open surge tank in the system

-prov bes pump trip protective functions to ensure _ sufficient
net positive suction head is available. The pump in each

0, train is automatically started on receipt of a safety
-

injection actuation signal, and all nonessential components
are isolated. [For this facility,'the CCW System consists
of the following:]

Additional information on the design and operation of the
system, along with.a list of the components served, are
presented in Reference 1. The )rincipal safety-rr~ated
function of the CCW System is tie removal of decay heat from

the reactor via the (Shutdown Cooling System (hanger, duringSCS) heat
exchanger). This may utilize the SCS heat exc
a normal or post-accident cooldown and shutdown, or the
Containment Spray System during the recirculation phase

.

'

following- a loss-of-coolert accident- (LOCA). i

|
.

APPLICABLE The design basis of the CCW System is- for one CCW train -in-
SAFETY ANALYSES- conjunction with a 100%-capacity Containment-Cooling System |

(containment spray, containment coolers.: or a combination)
removing core' decay heat 20 minutes after a design basis

;

LOCA. This prevents the containment sump: fluid from ~'

increasing in temperature during the recirculation phase = j

(continued)

(continued)
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i CCW System
| B 3.7.7

BASES (continued)

APPLICABLE following a LOCA, and provides a gradual reduction in
| SAFETY ANALYSES the temperature of this fluid as it is supplied to the

(continued) Reactor Coolant System (RCS) by the safety injection pumps.'

The CCW System is designed to perform its function with a
single failure of any active component, assuming a loss-of-
offsite power.

The CCW System also functions to cool the plant from (SCS)
entry conditions (T,,i, < [350)*F) to MODE 5 (T,,,, < (200]'F)
during normal and post-accident operations. The time
required to cool from (350]'F to (200)'F is a function of
the number of CCW and (SCS) trains operating. One train is
sufficient to remove decay heat during subsequent operations
with T.,i, < (200)'F. This assumes that a maximum seawater
temperature of [76]'F occurs simultaneously with the maximum
heat loads on the system.

The CCW System satisfies Criterion 3 of the NRC Interim
Policy Statement.

LCC The CCW trains are independent of each other to the degree
that each has separate controls and power supplies, and the
operation of one does not depend on the other. In the event
of a Design Basis Accident (DBA), one train of CCW is
required to provide the minimum heat-removal capability
assumed in the safety analysis for the systems to which it
supplies cooling water. To ensure this requirement is met,
two trains of CCW must be OPERABLE. At least one train will
operate assuming the worst single active failure occurs
coincident with the loss-of-offsite power.

A train is considered OPERABLE when:

a. Its pump and associated surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger and
instrumentation and controls on the safety-related
flow path are OPERABLE.

The isolation of CCW from other components or systems not
required for safety may render those components or systems
inoperable, but does not affect the OPERABILITY of the CCW

(continued)

(continued)
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'
CCW System

B 3.7.7
i

I

BASES (continued) I

LCO System. For this facility, the following support systems
are requir(ed to be operable to ensure CCW System

*

(continued)
OPERABILITY:]

'

[For this facility, those required support systems which, t>

upon their failure, do'not require declaring the CCW System-
inoperable and their justification are a' follows:]'

[For this facility, the main systems supported by _1e CCW-
System and the justification for not declaring-the main-
systems inoperable upon failure of the CCW System are as
follows:)

.

APPLICABILITY In MODES 1, 2,.3, and'4, the CCW System is a normally
~ operating system that must be prepared to perform its )ost- . .

accident safety functions, primarily RCS heat removal yy :
cooling the [SCS) heat exchanger.

In MODES 5'and 6, the OPERABillTY requirements of sne CCW
System are determined by the systems it supports.

O
ACTIONS M '

With one CCW train inoperable, the inoperable CCW train must
be restored to OPERABLE status within 72 hours. In this
condition, the remaining OPERABLE CCW train.is adequate to'
pe" form the heat-removal function. The 72-hour Completion

- Time was developed taking into account the redundant
capabilities afforded by the OPERABLE train,<and.the' low
probability of a DBA occurring during this period.

M
With one CCW train inoperable, verify that the Required - i
Actions have been initiated for those-supported systems
declared' inoperable by the support CCW train within- a.
Completion Time of ( ) hours.

The L J-hour Completion Time is defined as the most limiting
of all the Required Actions for-all the supported systems

,

'

;

i (continued)
i

L '(continued),
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CCW System'

B 3 7.7

BASES (continued)

ACTIONS that needed to be declared inoperable upon the failure of
(continued) one or more support featur',s specified under Condition B.

Required Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of CCW trains have been initiated by entering |

the supported systems' LCOs. (Alternatively, the i

appropriate Required Actions for the supported systems may
be listed in the Required Actions for Condition B of this
LCO.]

[For this facility, the supported systems' LCOs are as
follows:)

L1
With one CCW train inoperable, and one or more required
support or supported features inoperable associated with the
otler redundant CCW train; enter Required Actions of
Condition D. Condition C is indicative i, CCW System loss-
of-functional capability.

D.1. D.2. 0.3. and 0 4

If the CCW train cannot be restored to OPERABLE status
within the associated Completion Time, or if two CCW trains
are inoperable, 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 in MODE 4 within 12'

hours.

If both trains are inoperable, action must be taken
immediately to restore at least one train to OPERABLE
status. In this case, there is no heat sink for the (SCS),
thus one CCW train must be restored to OPERABLE status, and
the plant should be maintained in MODE 4, where decay heat
can be removed by the steam generators.

With both trains inoperable, flexibility is left to the
operator (and abnormal operating procedure;', to manage the
situation. This allows remaining in MODE 4 with an
alternate means of heat removal. This action allows total
loss of function without entry into MODE 5 as required by
LC0 3.0.3, which may not be possible with two CCW trains
inoperable. When a CCW train is restored to OPERABLE

(continued)

(continued)
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CCW System i
B 3.7.7

;

BASES (centinued)

ACTIONS status, then the plant should be placed in MODE 5. In this
(continued) case, LCO 3.0.3 is not applicable as the plant cannot be

brought to MODE 5 without at least one train of CCW
OPERABLE. Adequate heat removal can be maintained using the
steam generators and natural circulation.

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

L systems.

SURVEILLANCE SR 3.7.7.1 r

REQUIREMENTS,

'

Verifying the correct alignment for manual, power-operated,
and automatic valves in the CCW flow path provides assurance
that the proper flow paths exist for. CCW 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. This SR also does not apply to valves
that cannot be inadvertently misaligned, such as check,

e valves. This surveillance does'not require any testing or
valve manipulation. Rather, it involves verification that
those valves capable of- potentially .being mispositioned are
in their correct position.

The 31-day Frequency of this SR was derivd from Inservice
Inspection and Testing Program requirements for performing
valve testing at least once every 92 days. The~ Frequency
was further , justified in view of the procedural control
governing valve operation, and as a means of providing added
assurance of correct valve positions.

SR 3.7.7.2
'

This SR demonstrates proper automatic operation of the CCW
valves. The CCW System is a normally operating system that

'

cannot be fully actuated as part of routine testing during.
normal operation. .The[18)-monthFrequencywasdeveloped
since it was considered prudent that many surveillances be-
performed only during a- plant outage. This was due to the.
plant conditions needed to perform the SR, and the potential
for. unnecessary plant transients if the SR is performed with

(continued)

(continued)
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CCW System
B 3.7.7

BASES (continued)

SVRVEILLANCE the reactor at power. Operating experience has shown these
REQUIREMENTS components usually pass the SR when performed on the

|

- (continued) (18]-month Frequency. Therefore, the Frequency was
I concluded to be acceptable from a reliability standpoint.

SR 3.7.7.3

| This SR demonstrates proper automatic operation of the CCW
pumps. The CCW System is a normally operating system that'

cannot be fully actuated as part of routine tcsting during
normal operation. The (18]-month frequency was developed
since it is considered prudent that many surveillances be
performed only during a plant outage. This was due to the
plant conditions needed to perform the SR, and the potential
for unnecessary plant transients if the SR is performed with
the reactor at power. Operating experience has shown these
components usually pass the SR when performed on the
(18]-month Frequency. Therefore, the frequency was
concluded to be acceptable from a reliability standpoint.

REFERENCES 1. (Unit Name] FSAR, Section (9.2.2), "(Component Cooling
Water System]."

O
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SWS
B 3.7.B

B 3.7 PLANT SYSTEMS

B 3.7.8 service Water System ISWS)

BASES

BACKGROUND The SWS provides a heat sink for the removal of process and
operating heat from safety-related components during a
transient or Design Basis Accident (DBA). During normal
operation or a normal shutdown, the SWS also provides this
function for various safety-related and non-safety-related
components. The safety-related portion is covered by this ,

LCO.

A typical SWS consists of two separate, 100%-capacity
safety-related cooling water trains. Each train consists of t

two 100%-capacity pumps, one component cooling water (CCW)
heat exchanger, piping, valves, instrumentation, and two
cyclone separators. The pumps and valves are remote
manually aligned, except in the unlikely event of a loss-of-
coolant accident (LOCA). The pumps aligned to the critical
loops are automatically started upon receipt of a safety
injection actuation signal (SIAS) and all essential valves

(] are aligned to their post-accident positions. The SWS also
U provides emergency ma(eup to the Spent fuel Pool and CCW

System (and is the backup water supply to the Auxiliary
Feedwater (AFW) System .
consists of the follow)ing:)(For this facility, the SWS

Additional information about the design and oporation of the
SWS, along with a list of the components served, is
presented in Reference 1. The principal safety-related
function of the SWS is the removal of decay heat from the q
reactor via the (CCW System). I

APPLICABLE The design basis of the SWS is for one SWS train, in
SAFETY ANALYSES conjunction with the CCW System and a 100%-capacity

Containment Cooling System (containment spray, containment
coolers, or a combination), removing core decay heat
20 minutes following a design basis LOCA (Ref. 2). This
prevents the containment sump fluid from increasing in
temperature during the recirculation phase following a LOCA

(continued)

(continued)O
V
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! SWS
' B 3.7.8

BASES (continued)

APPLICABLE end provides for a gradual reduction in the temperature of
SAFETY ANALYSES this fluid as it is supplied to the Reactor Coolant System

(continued) (RCS) by the safety injection pumps. The SWS is designed to
perform its function with a single failure of any active
component, assuming the loss-of-offsite power.

The SWS, in conjunction with the CCW System, also cools the
plant from (shutdown cooling) (Ref. 3) entry conditions to
MODE 5 during normal and post-accident operations. The time
required for this evolution is a function of the number of
CCW and (Shutdown Cooling System) trains that are operating,
One SWS train is sufficient to remove decay heat during
subsequent operations in MODES 5 and 6. This assumes that a
maximum SWS temperature of [95]'F occurring simultaneously
with maximum heat loads on the system.

The SWS satisfies Criterion 3 of the NRC Interim Policy
Statement,

-

LC0 Two SWS trains provide the rer,uired redundancy to ensure
that the system functions to remove post-accident heat
loads, assuming the worst single active failure occurs
coincident with the loss-of-offsite power.

A train is considered CPERABLE when:

a. It has an OPERABLE pump; and

b. The associated piping, valves, instrumentation, heat
exchanger, and cyclone separator on the safety-related
flow path are OPERABLE.

The isolation of the SWS from other components or systems
not required for safety, may render those components or
systems inoperable, but does not affect the OPERABILITY of
the SWS, (For this facility, the main systems supported by
SWS and the justification for not declaring the main systems
inoperable upon failure or SWS are as follows:]

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

(continued)

(continued)

O
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SWS
D 3.7.8

BASES (continued) )

LCO [for this facility, those required support systems which,
(continued) upon their failure, do not require declaring the SWS

inoperable and their justification are as followst)
,

APPLICABILITY In MODES 1, ?, 3, and 4 the SWS System is a normally
operating system, which,must be prepared to perform its
)ost-accident safety functions, )timarily RCS heat removal,
)y cooling the CCW System, and tlus the [ Shutdown Cooling
System).

In MODES 5 and 6, the OPERABILITY requirements of the SWS
are determined by the systems it supports.

.

ACTIONS M
If one SSW train is inoperable, it must be restored to i

OPERABLE status within 72 hours. In this-Condition, the

remaining OPERABLE SWS train is adequate to perform the
/ heat-removal function. The 72-hour Completion Time was

developed taking into account the redundant capabilities
afforded by the OPERABLE train, and the low probability of a '

DBA occurring during this period.
* M

With one SWS train inoperable, verify that the Required
i Actions have been initiated for those supported systems
i declared inoperable by the support SWS train within a-
; Completion Time of ( ) hours.

| The J-hourCompletionTimeisdefinedasthe'mostlimiting
i of all the Required Actions-for. all the supported systems
i that needed to be declared inoperable upon the failure of
: one or_more support features'specified under Condition B.-

Required Action B.1 ensures that those identified Required
'

Actions associated with supported systems' impacted by the
inoperabilit
the suppor++y of SWS trains have been-initiated _by entering

;
d systems' LCOs. (Alternatively,the i

!

j. (continued)-

(continued)

!bv
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SWS
B 3.7.8

BASES (continued)

Atl10NS appropriate Required Actions for the supported systems may
(continued) be listed in the Required Actions for Condition B of this

LCO.)

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

fal
With one SWS train inoperable, and one or more required
su? port or supported features inoperable associated with the
otler redundant SWS train, enter Condition P :ondition C
is indicative of a loss-of-SWS-functional (;,,dollity. |

|

D.1. 0.2. D.3. and D J

If the SWS train cannot be restored to OPERABLE status
within the associated Completion Time, or two trains are
inoperable, 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 in MODE 4 within 12 hours.

If both trains are inoperable, action must be taken to
restore at least one train to OPERABLE status. In this
case, there is no heat sink for the (Shutdown Cooling
System); thus, restore one SWS train to OPERABLE status
immediately. The plant should be maintained in MODE 4 until
one SWS train is restored to OPERABLE status.

When a SWS train is OPERABLE, the plant should be placed in
MODE 5. This allows total loss of function without entry
into LC0 3.0.3, because entry into MODE S, as required by
LC0 3.0.3, may not be desirable with two SWS trains
inoperable.

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.

(continued)

|
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SWS
B 3.7.8

BASES (continued)
;

SVRVEILLANCE SR 3.7.8.1 |
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatia v31ves.in t|1e SWS flow path provides assurance
that the proper flow-paths exist for:SWS operation. This SR
does not apply to valves that are locked, sealed, or
otherwise secured in position, since they were verified to

be in the correct position prior-to locking,lves that cannotsealing, or
securing. This SR also does not apply to va
be inadvertently misaligned, such a check valves. This
surveillance does not require any testing or valve
manipulation. Rather, it: involves verification that those
valves capable of potentially being mispositior,ed are in the
correct position.

The 31-day Frequency of this SR was darived from Inservice-
Inspection and Testing Program requirements for performing
valve te!. ting at least once every 92 days. The Frequency
was further justified in view of the procedural control
governing valve operation, and to provide added assurance of
correct valve positions.

O SR 3.7.8.2

This SR demonstrates proper automatic operation of the SWS
valves. The SWS is a normally operating system that cannot
be fully actuated as part of the normal testing. The
18-month Frequency was developed because this surveillance
can only be prudently performed during a plant outage.- This
is due to the plant conditions needed to perform the SR and
the potential for unnecessary plant transients if the SR is,

serformed with the reactor at power. Operating experience
'

las shown that these com)onents usually pass the SR when
performed on the 18-monti Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.7.8.3

The SR demonstrates proper automatic operation of the SWS
pumps. The -SWS is a normally- operating system that cannot
be fully actuated as part of the normal testing during
normal operation. The 18-month Frequency was developed
because this surveillance can only be prudently performed
during a plan _t outage. This is due to-the plant conditions,

~(cont'inued)
!

(continued)-

CE0G STS B 3.7-55- 12/28/90 7:05pm

, - - .. .- , . . , . -- . _ . . _ x- .. . _ - ,



I

SWS
B 3.7.8

BASES (continued)

SURVEILLANCE needed to perform the SR and the potential for unnecessary
REQUIREMENTS plant transients if the SR is performed with the reactor at

(continued) power. Operat'.ng experience has shown that these components
usually pass de SR when performed on the 18-month
Frequency, iharefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

REFERENCES 1. (UnitName)FSAR,Section(9.2.1),"[ServiceWater
System)."

2. LUnit Name) FSAR, Section (6.2), "(Containment
Analysis)."

3. (Unit Name) FSAR, Section (5.4.7), "[ Residual Heat
Removal)."

-=

0

0
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UHS |

B 3.7.9 l

(
( B 3.7 PLANT SYSTEMS I

B 3.7.9 Ultimate Heat sink (VHS) ;

i

BASES

!

BACKGROUND The UHS provides a heat sink for processing and operating
heat-safety-related components during a transient or
accident. This is done utilizing the Service Water System
(SWS). i

The UHS has been defined as that complex of water sources,
including necessary retaining structures (e.g., a pond with
its dam, or a river with its dam), and the canals or '

conduits connecting tne sources with, but not including, the
cooling water system intake structures (Ref.1). If cooling ;

towers or portions thereof are required to accomplish the
UHS safety functions, they should meet the same requirements
as the sink. The two principal safety functions of the UHS
are the dissipation of residual heat after reactor shutdown,
and dissipation of residual heat after an accident.

,

A variety of complexes is used to meet the requirements for
an VHS. A lake or an ocean may qualify as a single scurce.

( If the complex includes a water source contained by a ,

structure,itislikelythatasecondsourcewillhavebeen
required.

The basic performance requirements are that a 30-day supply
of water be available, and that the design basis.

temperatures of safety-related equipment are not exceeded.
-

Basins of cooling towers generally include less than a 30-
day rupply of water, typically 7 days o. less. Assurance of
a 30-day supply is then dependent on ancther source (s and a
make-up system (s) for replenishing the source in the c)ooling '

tower basin. For smaller basin sources, which may be as
small as a one-day supply the s
basin and the back-up sour,ce(s) ystems for replenishing thebecome of sufficient
importance that the make-up system itself may be required to.
meet the same design criteria as an engineered safety
feature (ESF)multiple make-u(e.g., single-failure considerations, andp water sources may be required).

-
(continued)

(continued)

'
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UHS

B 3.7.9

BASES (continued)

BACKGROUND lt follows that the many variations in the UHS
| (continued) configurations will result in many plant-to-)lant variations

in OPERABILITY determinations and in SRs. T1e Actions and
SRs are illustrative of a cooling tower UHS without a make- )

up requirement. (DevelopmentofUHStechnical
specifications for plants with cooling towers and makeup
systems may require Actions and SRs for components in
addition to coolin tower fans (e.g., make-up pumps and
isolation valves).

[For plants without cooling towers, additional Actions and
SRs may be necessary (e.g., a second source or use of spray
ponds).)

Additional information on the design and operation of the
system along with a list of components served can be found
in Reference 1. [For this facility, the VHS consists of the
following:)

If the UHS does not meet its design limits of water
temperature, water level, or number of OPERABLE cooling
tower fans, the VHS may not have sufficient capacity to
bring the plant to a safe controlled shutdown during a
Design Basis Accident (DBA) from full power, but may be able
to support plant operation at a reduced power level.

_

APPLICABLE The UHS is the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operations

occurrences (A00s) in which the plant is cooled down and
placed on [ shutdown cooling). [For those plants using it as
the normal heat sink for condenser cooling via the
Circulating Water System, plant operation at full power is
its maximum heat load). Its maximum post-accident heat load
occurs 20 minutes after a design basis loss-of-coolant
accident (LOCA). Near this time, the plant switches from
injection to recirculation, and the Containment Cooling
Systems are required to remove the core decay heat.

The operating limits are based on conservative heat transfer
analyses for the worst-case LOCA. Reference 1 provides the
details of the assumptions used in the analysis. The

(continued)

(continued)
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'

UHS
; B 3.7.9 1

: i

BASES (continued)

[ APPLICABLE Wsumptionr include: worst-expected meteorological
SAFETY ANALYSES conditions, conservative une.ertainties when4

(continued) calculating d6 cay heat, and the worst-case failure (e.g.,
isingle failure of a man-made structure). The VHS is ;

designed in accordance with Regulatory Guide 1.27
whicli requires e 30-day supply of cooling water in(Ref. 2),

'

the UHS.

The UHS satisfies Criterion 3 of the.NRC Interim Policy-
Statement.

--

,._ .

LCO The VHS is considered OPERA 0LE if it contains a sufficient
volume of water at or below the max (imum temperature) that
would allow the SUS to operate;for at least 30 days *

following the design-basis LOCA without the loss of net
.

positive suction head (NPSH), and without exceeding the-
maximum design temperature of the. equipment served by the
SWS. To meet this condition, the UHS temperature should not

,

exceed [90)'F and the level should not fall below (S62-ft
Mean Sea level) during normal plant operation.

O (For this facility, an OPERA 3LE UHS consists of the -

following:)

[For this facility, the following support systems.are
requiredtobeOPERABLEto-ensureVHSOPERADILITY:]

[For this facility, the main systems supported by the VHS.
and the justification for not declaring: the main systems. 1

inoperable upon failure of the VHS are as .follows:)

(For this facility, those required = support systems which,
u)on their failure, do not declare the VHS inoperable and *

tieir justification are as follows:)
-

1

APPLICABILITY In MODES 1, 2, 3, and 4, the UHS is-required to be OPERABLE
to ensure sufficient cooling capacity and must be prepared-
to perform its post-accident safety functions. An example '

is Reactor Coolant System heat removal for- core decay heat.

(continued)

-(continued)
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VHS
,

B 3.7.9 i
'

BASES (continued)

APPLICABILITY In MODES 5 and 6, the OPERABILITY requirements of the VHS!

| (continued) are determined by the systems they support.
<

ACTIONS A.1 and AJt

Required Action A.1 assures the required cooling capacity
will be available should a Design Basis Accident (DBA)
occur.

This action may be satisfied by examiring logs or other
information to determine if the cooling tower may be out of
service for maintenance or other reasons. It does not mean
that it is necessary to perform the SRs needed to
demonstrate OPERABILITY of the fan. If there is not one
cooling tower fan per cooling tower OPERABLE, Condition D
must be entered immediately.

For fiction A.2, with one cooling tower fan per cooling tower
inoprrable, the inoperable cooling tower fans must be
restored to OPERABLE status within 7 days, or action must be
taken to reduce power. The spe' 'fied Completion Time is
consistent with other LCOs for the loss of one-half of .
200%-capacity train of an Engineered Safety Features (EU)
System.

The 7-day Completion Time is based on the low probability of
an accident occurring during the 7 days that one cooling
tower fan is inoperable, the number of available systems,
and the time required to reasonably complete the Required
Action.

For this LCO, the Completion Times of Condition A have been
provided with a Note to clarify that all UHS cooling tower
fans are treated as an entity with a single Completion Time
(i.e., the Completion Times are on a Condition basis).

IL1

With the VHS inoperable as established by Condition D,
verify that the Required Actions have been initiated for
those supported systems declared inoperable by the support
cooling tower fans within a Completion Time of ( ) hours.

(continued)

(continued)
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VHS

B 3.7.9 -
]

BASES (continued)

ACTIONS
-

The [L]-hour Completion Time!is defined as the mo;t-
.

(continued) limiting of all. the Required Actions for all the sup?orted '
-

systems that needed *.o be declared inoperable upon t w
failure of one or more support features-specified cader
Condition B.

'

-Required Action B.1 ensures that those identitied Required
Actions associated with- su) ported systems impacted.by the
inoperability of UHS-have- seen initiated by-entering the
supported systems': LCOs. [ Alternatively - the appropriate
Required-Actions for the supported systems ~may.be listed.ino
the Required Actions for condition B 7f this LCO.].

-[For this facility, the identified supported systems'
_

Required Actions as follows:)

.C.d.

With one or more cooling tower fans inoperable, and one-or
more required support or supported features associated with
the other redundant' cooling tower -inoperable,-'a lost-of-
fuaction capability, resulta,: and LCO 3.0.3. nust be entered
imediately. However, if the- support < or supported fea' as'
LCOs take into consideration the loss of. function situ (. n-

% then LCO 3.0.3 may not-need to be entered;r

D.1 and 0.2

If the cooling tower fan cannot'be restored to-OPERABLE
status within the~ associated Completion Time, or.if the UHS

. is inoperable for reasons-other. than Condition A, the plant :
must be pieced in a MODE;in which the LC0 requirements'are-
not applicable. This is.-done by placing the plant in at
least MODE 3 within 6 hours,1and in-MODE 5.within 36 hours. ,

,

- The allowco. Completion Times ~ are- reasonable, based on
operating ~ experience,:to reach-the required MODES from full
powcr in an orderly manner and without- challenging' plant
. systems.

.__ .

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This'SR ensures adequate:long-term (30 days); cooling can be
maintained. .The, level specified ensures- enough NPSH
available for operating the SWS . Pumps; The 24-hour

. (continued)-o
-

(continued)
:
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UHS

B 3.7.9

BASES (continued)

SVRVEILLANCE Frequency is based on operating experience reisted to the
REQUIREMENTS trending of the parameter variat; css during the applicable 1

(continued) MODES.

SR 3.7.9.2

This SR verifies that the SWS can cool the CCW System to at
least its maximum design temperature within the maximum
accident or normal design heat loads for 30 days following a
DBA. The (24]-hour Frequency is ' sed on operating
experience related to the trending of the parameter
variations during the applicable Modes.

SR 3.7.9.3 ^

0)erating each cooling tower fan for 2 15 minutes ensures
t1at all fans are OPERABLE and that all associated controls
are functioning properly. It also ensures that fan or motor
failure, or excessive vibration can be detected for
corrective action. Tha 31-day Frequet;y was developed
considering the known reliabilit of J < .^tn units, the
redundancy available, and the low probability of significant

_

degradation of the UHS cooling tower fans occurring between E

surveillances. It has also been shown to be acceptable
through operating experience.

_

REFEREUCES 1. [ Unit Nes.1 FSAR, Section [9.2.5], "(Ultimate
Heat Si 1."

2. Regu b a ry Guide 1.27, " Ultimate Heat Sink for
Nuclear Power Plants," Revision 2, J:.cuary 1976.

6
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fuel Storage Pool Water level
-B 3.7.10. i

Q(h B 3.7 PLANT SYSTEMS |.

B 3.7.10 Fuel Storaae' Pool' Water Level

. .. .
. - . - . - , . - - . - . - - . - . - . . - -.

i

BACKGROUND The minimum water level in=the fuel. storage pool meets the
assum)tions of iodine-decontamination factora following a:
fuel-landling. accident. The specified water level shields - ,

-knd minimizes the-general-area-dose when the storage racks - '

are at their maximum capacity. The water-also provides
shielding during the movement' of spent fuel. If normal
cooling is-lost,1the water provides|about a 12-hour heat
sink before boiling occurs.

~ A general description ~ 0.f the fuel storage pool design.is L
.

given in Refer 9nce- 1,; and the Spent Fuel Pool Cooling'and
Cleanup System is.given in. Reference-2. The assumptions Ef

-

.

the' fuel-handiing accident are given in Reference 3.
sq

APPLICABLE The minimum water level in-the fuel storage-:paol-meets the
-O SAFETY ANALYS"S assumptions of the fuel-handling;acci&nt described in-
Q Regulatory Guide l'25 (Ref. 4). iThe resultantt2-hour. y

-

thyroid dose to a person at-the.| exclusion' area boundary. '

(EAB) is a small fraction of the '10'CFR 100L(Ref. 5) limits.

The assumption of. Regulatory Guide 1.25, . preserved by :this 1Specification, is that there .is 123. ft of, water betweenJthe . "

top of the damaged fuel bundle and the- fuel pool, surface for
.a fuel-handling accident;t 'With 23 :ft', theLassumptions of
Regulatory Guide 1.25|can be used directly. In-practice, i
this LCO preserves this assumption' forethe: bulk of the' fuel

.in the storage racks.- In the: case off a single:bundlen
.

'

. dropped and lying horizontally on top of the spent fuel. q
racks, however, there may be less than 1
of the bundle -and:.the surface, by the w.23.;ft above the topidth of the bundle.
To offset this small ran-conservatism,L theianalysis : assumes i
that all fuel' rods.. fail, although -analysisLshows that. only
the first-(few) rows fail from a' hypothetical maximum drop.

The fuel storage pool water level satisfies criterion 3 of
-the htC' Interim Policy Statement.

-

.(continued).
I

v]f

< .

\-
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fuel Storage Pool Water Level l

B 3.7.10

BASES (continued)

LC0 The specified water level preserves the assumptions of the
fuel-handling accident analysis (Ref. 3). As such, it ie
the-minimum required for fuel storage and movement within
the fuel storage pool.

[For this facility, an OPERABLE fuel storage pool water
level constitutes the following:)

[For this facility, the following support systems are
required to be OPERABLE to ensure fuel storage. pool water
level OPERABILITY:]

[For this f.acility, those required support systems which,
upon their failure, do not require declaring the fuel
storage p6ol water level inoperable and their justification
are as follows:]

APPLICABILITY This LC0 applies whenever irradiated fuel is in the spent
fuel storage pool because the potential for a release of
fission products exists..

O
ACTIONS M

When the initial conditions for an accide, cannot be met,
steps should be taken to preclude the accic t from

| occurring. With the fuel storage pool leve 'ower than the
required level, the movement of spent fuel immediately

'

*
brought. to a halt in a safe position. . This effectively
precludes a spent-fu91-handling accident from occurring. In
such a case, plant procedures control the movement of loads
over the spent fuel.

In the event that the required fuel storage pool water level
channels are found inoperable, the fuel storage nool water
level is considered to be not within limits, Required
Action A.1 and Required Action A.2 apply.

'

M

Action to restore the water level should commence
immediately, and be carried through to completion.

(continued)

(continued)
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Fuel Storage Pool Water Level
B 3.7.10

P,ASES (continued)-

ACTIONS Required Action A.1 and Required Action A.2 are modified by I
(continued) a Note which allows an exemption to.LC0_3.0.3 and LCO 3.0.4.

Both LCOs are not applicable, as_ events in the fuel storage
pool ~ are not affected by. MODE level or facility ooerations.

l

SURVEILLANCE SR 3.7.10 d

This SR verifies sufficient water is available -in the event-
of a fuel-handling accident. -The water level in the fuel
storage pool must be checked periodically. The 7-day.
Frequency is appropriate in view of the fact tb?t the -volume-
in the pool is-normally stable. Water level; ckget are_ >

controlled by' plant procedures and have been proven-to be ;

acceptable through operating experience.-

During refueling operations, the level in the fuel pool is-
at equilibrium with that of the refueling _ canal, and_the.. L

level in the refueling canal is checked daily under +

SR 3.9.6.1.
.

t

REFERENCES 1. [ Unit Name] FSAR,_Section (9.1.2], "[ Spent fuel
Storage).'"

2.- [ Unit Name] FSAR, Section (9.1.3], "[ Spent' Fuel Pool
Cooling and Cleanup System)."

3. [UnitName]FSAR,Section[15.7.'4],"[ Fuel-Handling i

Accident]."
,

4. Regulatory Guide 1.25 (Rev. 00), " Assumptions Used for
Evaluating the Potential Radiological: Consequences:of._
a Fuel-Handling Accident in the fuel Handling and
Storage Facility for BoGen ind hmssurized Water
Reactors."

5. Title 10, Code of Federal canktions, Part' 100.11,
" Determinations of Exclusion Arta low Population Zone
and Population Center Distance."

. ..

Og
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ADVs
B 3.7.11

/ \ |
! ) B 3.7 PLANT SYSTEMS "

B 3.7.11 Atmosoheric Dumn Valves (ADVs)

BASES ;

__

BACKGROVND The ADVs provide a safety grade method for cooling the plant
to Shutdown Cooling System (3CS) entry conditions, should ;

- the preferred heat sink via the Steam Bypass System to the
'

condenser not be available (Ref.1). This is done in--

conjunction with the auxiliary feedwater system providing
cooling water from the condensato storage tank-(CST). The -!
ADVs may also be required to meet the design cooldown rate
during a normal cooldown when steam pressure drops too low
for maintenance of a vacuul :n the. condenser to permit use
of the Steam-Bypass System.

Four ADV lines are providef. Each ADV line consists of one
ADV and an associated block valve. Two ADV lines per steam )
generator are required to meet single-failure assumptions
following an event rendering one steam generator unavailable

,

for Reactor Coolant System (RCS) heat ' removal. '

(3 The ADVs are provided with upstream block valves to permit(") their being tested at power, and to provide an alternato
means of isolation. - The ADVs are' equipped with pneumatic
controllers to permit control of-the cooldown_ rate.

The ADVs are typically provided with a pressurized gas
supply of-bottled nitrogen which, on a loss of pressure in
the normal instrument air supply,' automatically supplies <;

'

nitrogen to operate the ADVs. The' nitrogen supply is sized
to provide sufficient pressurized gas to operate the ADVs
for the time required for RCS cooldown to SCS. entry i
conditions.

A description of the ADVs is found in Reference 1. The ADVs
are OPERABLE with only a de power source available. In- !

addition, hand wheels are provided for local manual
operation. (For this facility, the ADVs and their support i

systems consist of the following:]
!

-APPLICABLE The design basis of the ADVs is established by the
SAFETY ANALYSES capability to cool the plant to SCS entry conditions. The ,

i

(continued)

( ) (continued) !V
,

i
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ADVs
B 3,7.11

BASES (continued)

APPLICABLE design rate of [75]'F/ hour is applicable for both steam
SAFETY ANALYSES generators, each with two ADVs. This design is adequate to

(continued) cool the plant to SCS entry conditions with only one ADV and
one steam generator, utilizing the cooling water supply i

available in the CST. |

In the acci r ,' analysis presented in the FSAR, the ADVs .re l
assumed to be used by the operator to cool down the plant to |

SCS entry conditions for accidents accompanied by a loss-of-
off'.ite power. Prior to the operator action, the main steam
safety valves (MSSVs) are used to maintain the steam
generator's pressure and temperature at the MSSVs setpoint.
This is typically 30 minutes following the initiation _of an
event. (This may be less for a steam generator tube rupture
(SGTR) event.) The limitinn events are those that render
one steam ger:erator unavailable for RCS heat removal, with a
coincident loss-of-offsite power; this results from a
turbine trip and the single failure of one ADV on the
unaffected steam generator. Typical initiating events
falling into this category are a main steam line break
(MSLB) upstream of the main steam isolation valves, a
feedwater line break (FWLB), and an SGTR event (although the
ADVs on the affected steam generator may still be available
following a SGTR event).

For the recovery from an SGTR event, the operator is also
required to perform a limited cooldown to estab'ish adequate
subcooling as a necessary step.to terminate.the primary-to-
secondary break flow into the ruptured steam generator.
After the break flow is terminated, the opers+nr would then
continue the ccoldown to SCS conditicns, s hi'.< to the4

cooldown for other events. The operator is assumed to use
only the ADVs on the non-ruptured steam generator to perform,

the limited cooldown required to terminate the break flow,
and subsequently to cool down the plant to SCS entry
conditions. The time required to teminate the primary-to-
secondary break flow for an SGTR is more critical than the
time required to cool down to VS conditions for this event,
and also for other accidents. O us, the SGTR is the
limiting event for the ADVs. The number of ADVs required to
be OPERABLE to satisfy the W TR accident analysis
requirements depends upon a asideration of any single-
failure assumptions reovdf ag the failure of one ADV to open
on demand.

'

(continued)
. . - -,

(continued) O
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' ADVs~-

B 3.7.11-

BASES (continued)

APPLICABLE- - The design must accommodate the single failure of one ADV to
SAFETY ANALYSES open on demand;- thus : each steam generator niust have at:

(continued) least.two ADVs. The ADVs-are equipped With block valves in
tthe event an ADV . spuriously fails to open, or-fails to close-

during use. 7

The.ADVs satisfy Criterion 3 of _the NRC Interim Policy,
- Statement.

.

LCO Two ADV linesLare required on each steam generator to ensure
that at least one .ADV-is OPERABLE to conduct a plant-
cooldown following an; event in which one steam generator
becomes unavailable, accompanied by al single-active failure.'

of one ADV line-on the unaffected steat generator. The
- block valvesimust be OPERABLE:to isolate a failed open ADV.
A closed-block valve does not render it or its. ADV line =
inoperable if operator action time;to open the block valve
is suppcrted in-the accident analysis.

. .,

Failure to meet the _ LC0 can result'.in- the. inability to cool-

O the plant to SCS entry conditions following an= event in
which the condenser is unavailable;for'use with.the Steam _
Bypass System.--

An ADV is considered OPERABLE when it' is cepaHe of-
providing a controlled relief- of the main steam flow and is
capable of fully openi_ng and. closing.on demaad.

.

(For' this facility, an-0PERABLE ADV line :canstitutes the
following:]

'

(For this facility, the following > supPart systems -are
required to be:0PERABLE to ensure ADV lines OPERABItITY:)

-[For this facility, those; reoMred support systems which,-

-uaon their f0ure, do not -di 4 e the : ADVs ir.]ntrable 'and <

.

t1eir justification are as fo. .ss:).

_(continued)
'

,

0
3,
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ADVs
B 3.7.11

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, the ADV lines provide the path for
cooling the RCS to SCS entry conditions following an SGTR.

In MODES 5 and 6, an SGTR is not a credible event.

For this LCO, a Note has been aoded to provide clarification
that all ADV lines are traatd as an entity with a single
Completion Time.

ACTIONS Ad

With one t'" ~ ine inopt le, ac+1or. Lt.ould be taken to-

return tL m ,.erable AD) sine to OPERABLE status. The
7-day Complatin Time takes into accaunt the redundant
capability afforded by the remaining OPERABLE ADV lines, and
a non-safety-grade backup in the Steam Bypass System and
MSSVs. A Hote has been added to this Required Action to
indicate t':J the provisions of 100 3.0.4 do not apply.

Ed

With more thar one ADV line inoperable, action must be taken
to restore at least [three) of the ADV lines to OPERABLE
status. As the block valve can be closed to isolate an ADV,
some repairs may be possible with the plant at power. The
24-hour Completion Time takes into account sufficient time
to repair inoperable ADV lines, the availability of the
Steam Dypaes System and MSSVs. and the low probability of an
event occurring during this period that requires the ADV
lines.

C.1 and C.2

If the ADV lines cannot be restored to OPERABLE status
within the associated Completion Time, the plant must be
placed in a MODL in which the LC0 requirements are not
applicable. This is done by placing the plant in at least
MODE 3 within 6 hours, and.in MODE 5 within 35 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.

(continued)

O
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ADVs '

B 3.7.11

BASES (continued)'
_

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

This SR verifies the OPERABILITY of the ADVs. To )erform a
controlled cooldown -of the RCS, the ADVs must be asle-to.be
opened .and throttled through their full. range. -This SR

.

,

ensures the ADVs are' tested through a full control.~ cycle-at
least once per fuel. cycle. Performance of inservice testing
or_use of- an ADV during a plant cooldown may satisfy _ this

-

requirement. Operating experience-has shown that these
-

components usually pass the SR when performed _on the
18-month Frequency. Therefore, i:he Frequency was concluded
to be acceptable from a reliability standpoint.-

-SR 3.7.11.2-
-

.

This SR verifies the OPERABILITY of-the block valves. The
-

' function of the block valve is to . isolate a failed open-ADV.-
Cycling the block valve closed-and open demonstrates its- ycapability to perform this function. Performance of
inservice testing or use of_ the block' valve _ during plant'

cooldown may satisfy this-requirement.; Operating' experience;
has shown that-these components usually pass the SR when

('N performed-on the 18-month Frequency. :Therefore, the
.

} y' Frequency was concluded to be acceptable:from a reliability
standpoint,

j

F REFERENCES' 1, [ Unit Name] FSAR, Section-[10.3], "[ Main Steam Supply-
i . System]."

,

I

)-
)

,

,
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CREACS.-

B 3.7.12

B 3.7 PLANT SYSTEF.S

B 3.7.12 Control Room Emeroency Air Cleanuo System (CREACS)
'

i

BASES
4

_

i
4

BACKGROUND _The CREACS provides a protected environment from which - 4

operators can control the-plant following an uncontrolled
| release of radioactivity, chemicals, or toxic gas.

!' The CREACS' consists of two independent, redundant' trains
; that recirculate and filter the-control room air. Each

..

| train consists of a prefilter or demister, a high efficiency !

particulate air (HEPA) filter, an activated charcoal
adsorber section for removal of gaseous' activity-4

i (principally iodine), and a fan. _Ductwork, valves;or
i dampers, and instrumentation also form part of the system,
i as do'demisters that remove water droplets from the air

stream. A-second bank of HEPA filters follows.the adrorber4

section to collect carbon fines,- and to back up- the main-3

i HEPA filter bank if it fails.
,

The CREACS is an emergency system,' part of which may also=

operate during normal plant operations-in the standby' mode-

( of cperation. Upon receipt.of the actuating; signal (s),-

-normal: air supply to the control room is-isolated, .and the.
; - stream of ventilation air is recirculated through-the'

system's filter trains. The prefilters or.demisters remove-
any large particles in _the air,-and any entrained water

! droplets present to prevent excessive loading of the_ HEPA
i filters and charcoal adsorbers. _ Continuous-operation of

each. train for at least'10 hours 3er. month with the heaters
on, reduces moisture buildup on tie HEPA filters and'-

adsorbers. Both the demister and heater are important to,

! the effectiveness of the charcoal adsorbers.
.

:
'

Actuation of the CREACS ' places the system into either of two
: separate states- of-the emergency mode of operation,-
! depending on'the initiation signal. Actuation of the system
) to the emergency' radiation state of the emergency m;de of
i operation closes the unfiltered-outside-air intake and

unfiltered exhaust dampers, and' aligns the system for
recirculation of control room air through the redundant-c

trains of HEPA. and charcoal filters. The emergency .

radiation state initirtas pressurization and filtered {
-

; ventilation of the.af t supply to the control room. '

8

; (continued)

(continued)w/,
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CREACS M
B 3.7.12

BASES (continued)

BACKGROUND Outside air it 'iltered, ; diluted with building air from

(continued) the electrical tquipment and cable-spreading rooms,) and
- then added to the air being recirculated from the control
I room. Pressurization of the control room prevents

infiltration of unfiitered air from the surrour. ding areas of
the building. The actions taken in the toxic-gas isolation
state are the same, except that the signal switches control
room ventilation to an isolation MODE, preventing outside
air from entering the control room.

The air entering the control room is continuously monitored
by radiation and toxic-gas detectors. One detector output
above the setpoint will cause actuation of-the emers .ncy
radiation state or toxic-gas isolation state as requ red.
The actions of the toxic-gas isolation state are more
restrictive, and will override the actions of the emergency
radiation state.

A single train will pressurize the control room to about
[0.125] inches water gauge, and provides an air exchange
rate in excess of [25]% per hour. The CREACS operation in
maintaining the contr2: ,oom habitable is-discussed in
Reference 1.

Redundant supply and recirculation trains provide the
required filtration should an excessive pressure drop
develop across the other filter train. Normally-open
isolation dampers are arranged in series pairs so that one
damper's failure to shut will not result in a breach of
isolation. The CREACS is designed in accordance with
Seismic Category I requirements.

The CREACS is designed to maintain the control room
environment for 30 days of continuous occupancy after a
Design Basis Accident (DBA) without exceeding a 5-rem,

whole-body dose.

_

APPLICABLE The CREACS comporents are arranged in redundant safety-
SAFETY ANALYSES related ventilation trains. The 1' cation of components and

ducting within the control room envelope ensures an adequate
supply of filtered air to all areas requiring access.

'

(continued)

(continued)
.
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CREACS
B 3.7.12- *

i

BASES (continued)g

APPLICABLE During omergency operation,-the CREACS maintains-the'- i
SAFETY ANALYSES temaerature between [70]'F.-and (85]*F. The CREACS provides !

(continued) airborne radiological protection for the control-room '

operators, as demonstrated by the. control. room. accident dose
analyses for the most limiting design basis loss-of-coolant iaccident fission-product; release presented in . Reference 2. ;

The analysis of toxic-gas releases demonstrates that-the-
toxicity limits are not exceeded in the. control room
following a toxic-chemical release,:as presented in
Reference 1.

The worst-case single act'ive failure of a component of'the
CREACS, assuming a loss-of-offsite power,- does not impair-
the ability of the' system to' perform its design function.-

The CREACS satisfies Criterion 3_o.ithe NRC Interim Policy
Statement.

.

LC0 Two independe'nt-and redundant trains of_the CREACS are-

O-
required to ensure that at least one is available, assuming
that a single failure disablesithe other train. Total
system-failure could result in a= control room-operator
receiviny a dose in excess zof 5: rem in the event of-a-large
radioactive release.

The CREACS i: considered OPERABLE when the individual
components necusary to control operator _ exposure are >

OPERABLE in both trains. A train is: considered OPERABLE ~
when its associated:.

a. Fan is OPERABLE:
;:

b. HEPA filters and charcoal adsorber=are not excessively- '

-

restricting flow, and are capable of- performing their -
filtration functions;:

c. Heater, demister, ductwork, valves, and dampers are -
OPERABLE, and air circulation can be maintained;. and

d. SRs are met.

(continued)

-(centinued)-
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CREACS
B 3.7.12 |

| BASES (continued)

|
LC0 In addition, the control room boundary must be maintained

(continued) including the integrity of the walls, floors, ceilings,-
ductwork, and access doors.

[for this facility, the following support systems are
required OPERABLE io ensure CREACS OPERABILITY:]

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

APPLICABILITY In MODES 1, 2, 3 and 4, the CREACS must be OPERABLE to
control operator exposure during and following a DBA.

[In MODES 5 and 6, the CREACS may be required to cope t th
the release from a rupture of an outside waste-gas tank.]

During movemc.t of irradiated fuel, the CREACS must be
OPERABLE to cope with the release from a fuel-handling
accident.

'

-

ACTIONS U
With one CREACS train inoperable, the inoperable CREACS
train must be restored to OPERABLE status within 7 days.
During this period, the remaining OPERABLE CREACS subsystem
is adequate to perform control room radiation protection
function. The 7-day Completion Time is based on the low
probability of a DBA occurring during this time period, and
the ability of the remaining train to provide the required
capability.

Concurrent failure of two CREACS trains would result in the
loss-of-function capability. Therefore, LC0 3.0.3 must be
immediately entered.

(continued)
- .

(continued)

O
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CREACS
B 3.7.12

f)
Q BASES (continued)

ACTIONS B.1 and B.2
(continued)

In MODE 1, 2, 3, or 4, if Required Action A.1 cannot be
completed within the- required Completion Time, the plant
must be olaced in a MODE that minimizes the accident risk.
This is cone by placing the plant in at least MODE 3 within
6 hours, and in MODE 5 withir 36 hours. The allmed
Completion Times are reasonable, based on optre is
experience to reach the required MODES from ful, eower in an
orderly manner and without challenging plant systems.

.C.d

In MODE 5 or 6, or during movement of irradiated fuel,- if
Required Action A.1 cannot be completed within the required
Completion Time, the OPERABLE CREACS train should be
immediately placed in the emergency mode of operation
[ toxic-gas isolation state). This action ensures that the
remaining train is OPERABLE, no failures that would prevent-
automatic actuation will occur. and any active failure will
be readily detected.

~

O. Required Action-C.1 is modified by a- Note to place the
( ) system in the emergency mode if-the auto-swapover to"

emergency mode is inomrable.

C . 2.1. C . 2. 2. anr' C . 2. 3

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasing
radioactivity that might enter the Control Room. This
places the plant in a condition that minimizes the accident
risk, but does not preclude the movement of fuel to a safe
position.

D.I. D.2. and 0.3

When in MODES 5 and 6, and during movement of irradiated
fuel with two CREACS trains inoperable, the Required Action
is to immediately suspend activities that present a
potential for releasing radioactivity that might enter the
control room. This places the plant in a condition that
minimizes the accident' risk, but-does not preclude the
movement of fuel to a ~ safe position.

l

(continued) |
(3
V
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CREACS
B 3.7.12

BASES (continued)

SVRVEll. LANCE SB 3.7.12 1
REQUIREMENTS

This SR veiifies that a train in a standby mode of
operation, starts on demand and continues to operate.
Standby systems should be checked periodically to ensure
that they start and function preperl . Since the/
environment and normal operating canditions on this system
are not severe, testing each train once every month provides
an adequate check on tnis system. Monthiy heater operations
dry out any moisture accumulated in the charcoal from
humidity in the ambient air. Systems without heaters need

. only be operated for 15 minutes to demonstrate the function
of the system. Furthermore, the 31-day Frequercy was
developed considering the known reliability of the
equipment, and the two-train redundancy available,

$R 3.7.12.2a

Specification 5.8.4.5 of the Ventilation Filter Testing
Progrum (VFTP) encompasses an the CREACS filter tests
consistent with Regulatory Cuide 1.52 (Ref. 3). The VFTP
includes testing HEPA f:lter pirformance, charcoal absorber y

efficiency, minimum system flow rate., and the physical '

properties of the activated chartoal (general use and
following specific opera'. ions). Spccific test Frequencies
and additional information are discussed in detail in the
VFTP.

I

SR 3.7.12.3

This SR demonstrates that each CREACS train starts and
operates on an actual or simulated actuation signal. The
Frequency of 18 months is specificd in Regulatory Guide 1.52
(Ref. 3).

,

SR 3.7.12.4

This SR demonstrates the integrity of the control room
enclosure and the assumed inleaking rates of potentially-

contaminated air. The control room positive pressure, with
respset to potentially contaminated adjacent areas, is
periodically tested to verify proper function of the CREACS,'

During the emergency radiation state of inr. emergency mode
of operation, the CREACS is designed to pressurize the
control room to [0,125] inches water gauge positive pressure

-

(continued)
_

(continued)
t
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CREACS
B 3.7.12

i j BASES (continued)

|

SURVEILLANCE with respect to adjacent areas in order to prevent |

REQUIREMENTS unfiltered inleakage. The CREACS is designed to maintain I

(continued) this positive pressure with one train _at a recirculation
flow rate of [35,700) cfm. The Frequency of 18 months is
consistent with the guidance provided in Reference 4. |

SR 3.7.12.5

(For this facility, the purpose of this SR is as follows:]

REFERENCES 1. (Unit Name] FSAR, Section (9.4], "(Habitability
Systems)."

2. (Unit Name] FSAR, Section (15), "(Accident Analysis]."

3. Regulatory Guide 1.52 (Rev. 02), " Design, Testing and
Maintenance Criteria for Post. Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air
Filtration and Adsorption Units of Light-Water Cooled
Nuclear Power Plants.",

h 4. NUREG-0800, " Standard Review Plan," Section 6.4,
" Control Room Habitability System," Rev. 2, July 1981.,

.
_

s

/
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CREHVAC
B 3.7.13

im
B 3.7 PLANT SYSTEMS

B 3.7.13 Control Room Emeroency Air Temoerature Control System (CREHVAC)

BASES
.

BACKGROUND The CREHVAC provides temperature control for the control
room following isolation of the control room.

The CREHVAC consists of two independent, redundant trains
that provide cooling and heating of recirculated control
room air. Each train consists of heating coils, cooling
coils, instrumentation, and controls to provide for control
room temperature control. The CREHVAC i.; a subsystem
providing air temperature control.for the Control Room
Emergency Air Cleanup System (LC0 3.7.12).

The CREHVAC is an emergency system, parts of which may also
operate during normal plant operations. A single. train will
provide the required temperature control to maintain the
control room between [70]*F and [85]'F. The CREHVAC
operation to maintain the control room temperature is
discussed in Reference 1.

I i

V
APPLICABLE The design basis of the CREHVAC is to maintain hability of
SAFETY ANALYSES .the control room environment throughout 30 days of

continuous occupancy.

The CREHVAC components are arranged in redundant safety-
related trains. During emergency operation, the CREHVAC
maintains the temperature between 70*F and 85'F. A single-
active failure of a component of the CREHVAC, assuming a
loss-of-offsite power, does not impair the ability cf the
system to perform its design function. Redundant detectors
and controls are provided for control room temperature
control. The CREHVAC is designed in accordance with Seismic
Category I requirements. The CREHVAC is capable of _ removing
sensible- and latent-heat loads from the control. room,
considering equipment heat loads and personnel occupancy
requirements, to ensure equipment OPERABILITY.

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

|

(continued)

p)|
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CREHVAC
B 3.7.13

BASES (continued)

LCO Two independent and redundant trains of the CREHVAC are
required to ensure that at least one is available assuming a
single failure disables the other train. Total system
failure could result in the control room becoming
uninhabitable, and the equipment operating temperature
exceeding limits in the event of an accident.

The CREHVAC is considered OPERABLE when the individual
components that are necessary to maintain the control room
temperature are OPERABLE in both trains. These components
include the cooling coils and associated temperature-control
instrumentation. In addition, the CREHVAC must be OPERABLE i

to the extent that air circulation can be maintained.

(For this facility, the following support systems are
required to be OPERABLE to ensure CREHVAC OPERABILITY:]

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

APPLICABILITY In MODES 1, 2, 3, 4, and during movement of irradiated fuel,
the CREHVAC must be OPERABLE to ensure that the control room-
temperature will not exceed equipment OPERABILITY
requirements following isolation of the control room. *

In MODES 5 and 6, CREHVAC may not be required for those
facilities which do not require automatic control room
isolation.

ACTIONS 6_.l

With one CREHVAC train inoperable, the inoperable CREHVAC
train must-be restored to OPERABLE status within 30 days. .

During this period, the remaining OPERABLE CREHVAC train is
adequate to maintain the control-room temperature within
limits. The 30-day Completion Time is based on the low
probability of an event requiring control room isolation,
the consideration that the remaining train can provide the

(continued)

(continued)

O
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CREHVAC
-B 3.7.13

BASES (continued) j

ACTIONS
- required capabilities,-and the alternate safety- or

=1(continued) non-safety-related cooling means that are available. -(For j-

this facility, the alternate cooling means:.are as follows:].- q

Concurrent failure of two CREHVAC trains would' result in-the ]lo.ss-of-function capability; therefore-LCO 3.0.3 must be :)
L

-entered immediately. . '

B.1 and B.2

!In MODE 1, 2,-3 or 4, when Required Action A.1-cannot be
- completed within the required CompletioniTime, the_ plant
must be- placed in -a MODE that minimizes the accident' risk.

3This is done-by-placing the -plant in at least MODE 3 within )6 hours, and in MODE 5 within-36 hours.. lhe allowed i-

- Completion Times are reasonable, based'ok-operating |
experience..to reach the: required MODES from full power in-
an orderly manner and without challenging plant systems. 1]

)
C.J |

! 1

In MODE- 5 or-6, or during movement of irradiated fuel,: when I
Required Action. A.1 cannot be completed withinathei required d
Completion Time, the OPERABLE CREHVAC train-should be placad
in operation'immediately. This action-ensures that the
remaining train is'0PERABLE, that=no-failures that would-
prevent automatic actuation will occur, and that any active
failure will be readily detected.

C.2.1. C.2.2. and C.2.3

An alternative to Required Action 'C.1 is to _immediately.
suspend activities that could result in a release of
radioat.tivity that might require isolation of the control
room. This places the- plant 24 condition that' minimizes -
the accident risk,:but it.does not preclude the' movement =:of
fuel- to a safe position.

D;1. 0.2. and D.3

In MODE 5 or 6, or during movement of irradiated fuel, with' -
two CREHVAC trains inoperable, the Required Action is to-

immediately suspend activities that could result in a-

(continued)

(continued)_
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CREHVAC
B 3.7.13

BASES (continued)

ACTIONS release of radioactivity that might require isolation of the
(continued) control room. This places the )lant in a condition that

minim,zes the accident risk. Tais does not preclude the
movemtnt of fuel to a safe position.

SVRVEILLANCE SR 3.7.13.1
REQUIREMENTS

This SR verifies that the heat-removal capability of the
system is sufficient to meet design requirements. This SR
is aerformed at a Frequency of 18 months and consists of a
com)ination of testing and calculations. An 18-month
Frequency is appropriate because significant degradation of
the CREHVAC is slow and is not expected over this time
period.

_

REFERENCES 1. (Unit Name) FSAR, Section [6.4], "[ Habitability
Systens)."

._ _

i
1
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ECCS PREACS i
B 3.7.14

O
B 3.7 PLANT SYSTEMS

B 3.7.14 Emeraency Core Coolino System (ECCS) Pumo Room Exhaust
Air Cleanun System (PREACS)

BASES

BACKGROUND The ECCS PREACS filters air from the area of the active ECCS
components during the recirculation phase of a loss-of-
coolant accident (LOCA). The ECCS PREACS, in conjunction
with other, normally operating systems, also provides
environmental control of temperature and humidity in the
ECCS pump room area and the lower reaches of the auxiliary
building.

The ECCS PREACS consists of two independent, redundant
trains. Each train consists of a heater, a profilter or
demister, a high efficiency particulate air (HEPA) filter,
an activated charcoal adsorber section for removal of
gaseous activity (principall," iodines), and a fan.
Ductwork, valves or dampers, and instrumentation- also form
part of the system, as well as demisters functioning to
reduce the relative humidity of the air' stream. A second

("3
7 bank of HEPA filters follows the adsorber section to collect

) carbon fines and provide backup in case the main HEPA filter
bank fails. The downstream HEPA filter is not credited in
the accident analysis, but serves to collect charcoal fines
and to back up the upstream HEPA filter, should it develop a
leak. The system initiates filtered ventilation of the pump
room and lower region of the auxiliary building following
receipt of a Safety Injection Actuation Signal or Coolant
Injection Actuation Signal.

The ECCS PREACS is a standby system, parts of which may also
operate during normal plant operations. The Reactor
Auxiliary Building Main Ventilation System providas normal
cooling. During emergency operations, the ECCS'PREACS
dampers are realigned and fans are started to initiate
filtration. Upon receipt of the actuating Engineered Safety
Feature Actuation System signal (s), normal air discharges
from the ECCS pump room, the pump roen is isolateo, and the
stream of ventilation air dischargt ; through the system's
filter trains. Thr ?refilters or demisters remove any large
particles in the air, and any entrained water droplets
present, to prevent excessive loading of the HEPA filters
and charcoal adsorbers.

(centinued)
A

G] (continued)[
,
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ECCS PREACS
B 3.7.14

BASES (continued)

BACKGROUND The ECCS PREACS is discussed in several sections of the FSAR
(continued) (Refs. 1, 2, and 3) as it may be used for normal, as well as

post-accident, atmospheric cleanup functions. The primary
purpose of the heaters is to maintain the relative humidity
to an acceptable level consisteat with iodine removal
efficiencies per Regulatory Guide 1.52 (Ref. 4).

APPLICABLE The design basis of the ECCS PREACS is ostablished by the
SAFETY ANALYSES large-break LOCA. The system evaluation assumes a passive

failure of the ECCS outside containment, such as safety
injection pump-seal failure, during the recirculation mode.
In such a case, the system limits the radioactive release to
within 10 CFR 100 limits (Ref. 5), or the NRC staff-approved
licensing basis (e.g., a specified fraction of 10 CFR 100
limits). The analysis of the effects and consequences of a
large-break LOCA is presented in Reference 3. The ECCS
PREACS also actuates following a small-break LOCA, requiring
the plant to go into the recirculation mode of long-term
cooling and to clean-up releases of smaller leaks, such _as
from valve stem packing.

Two types of system failures are considered in the accident
analysis: complete loss-of-function and excessive LEAKAGE.
Either type of failure may result-in a lower efficiency of
removal for any gaseous and particulate activity released to
the ECCS pump rooms following a LOCA.

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

LCO Two independent and redundant trains of the ECCS PREACS are
required to ensure that at least one is available, assuming
a single failure disables the other train coincident with a
loss-of-offsite povi;.r. Total system failure could result in
the atmospheric release from the ECCS pump room exceeding _
the 10 CFR 100 limits in the event of.a Design Basis
Accident-(DBA).

ECCS PREACS is considered OPERABLE w1en the individual
compcnents necessary to maintain the ECCS Pump Room
filtration are OPERABLE in both tra'ns.

(continued)

(continued) ,

1
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ECCS PREACS I

B 3.7.14 1

r'^N
BASES (continued) d.

LC0 A train is considered OPERABLE when its associated:
(continued)

{1
a. Fan is OPERABLE;

| b. HEPA filter and charcoal adsorber are not excessively
restricting flow and are capable of performing their !

filtration functions; ]
c. Heater, demister, ductwork, valves, and dampers are

OPERABLE, and air circulation can be maintained; and '

d. SRs are met.

(For this facility, the following support systems are j

required to be OPERABLE to ensure ECCS PREACS OPERABILITY:] )

[For this facility, the main systems sup orted by ECCS
PREACS and the justification for not dec aring the main )
systems inoperable, upon failure of ECCS PREACS, are as

|follows:] '

i [For this facility, those required support systems which,
!

(G, upon their failure, do not require deelaring the ECCS PREACS '

_j inoperable and their justification are as follows:]

1

i

APPLICABILITY In H0 DES 1, 2, 3, and 4, the ECCS PREACS is required to be
OPERABLE consistent with the OPERABILITY requirements of the,

! ECCS.
i

In H0 DES 5 and 6, the ECCS PREACS is not required to be
OPERABLE, since the ECCS is-not required to be OPERABLE. '

ACTIONS M

With one ECCS PREACS train not OPERABLE, the inoperable
train must be restored to OPERABLE status within 7 days.
During this time, the remaining OPERABLE train is adequate
to perform the ECCS PREACS function.

(continued)
-

(continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

ACTIONS The 7-day Completion Time is appropriate because the
(continued) risk contribution is less than that for the ECCS (72-hour 1

Completion Time) and this system is not a direct support !

system for the ECCS. The 7-day Completion Time is based on
.

the low probability of a DBA nccurring during this-time '

period, and the considera* that the remaining train can
provide the required capa6- cy.

Concurrent failure of two ECCS PREACS trains would result in
the loss-of-functional capability; therefore, LCO 3.0.3 must
be entered immediately.

Ed

With one ECCS PREACS Train inoperable, verify that the
Required Actions have been initiated for those supported
systems declared inoperable by the support ECCS PREACS train
within. a Completion Time of ( ) hours.

The [ 1-hour Completion Time is defined as the most limiting
of all the' Required Actions for all the supported systems
that needed to be declared inoperable upon the failure of
one or more support features specified under Condition B.

Require 4 Action B.1-ensures that those identified Required
Actions .ssociated with supported systems-impacted by the
inoper;oility of ECCS Pump Room Exhaust Air Cleanup System
tr; ins have been initiated by entering the supported
systems' LCOs. (Alternatively, the appropriate Required
Actions for the supported systems may be listed in the
Required Actions for Condition B of this LC0.]

[For this facility, the identified supported systems'
Required Actions are as follows:]

.C.d

With one ECCS PREACS train inoperable, and one or more
required support or supported features inoperable associated
with the other redundant ECCS PREACS; a loss-of-function
capability results, and LC0 3.0.3 must be entered-
immediately. However, if the support or supported features'
LCOs take into consideration the loss-of-function situation,
then LCO 3.0.3 may not need to be entered.

(continued)

(continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

ACTIONS D.1 and D.2
(continued)

If the ECCS PREACS train cannot be restored to OPERABLE
status within the associated Completion Time, the plant must
be placed in a MODE in which the LCO requirements are not
applicable. 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 jexperience, to reach the required MODES from full power in

|

an orderly manner and without challenging plant systems. |
1

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

This SR verifies that a train in a standby mode starts on
demand and continues to operate. Standby systems should be |. checked periodically to ensure that they start and function

|properly. As the environment and normal operating
|conditions on this system are not severe, testing each train I

once a month provides an adequate check on this system.
Monthly heater operations dry out any moisture that may have
accumulated in the charcoal from humidity in the ambient,O air. Systems without heaters need only be operated for
15 minutes to demonstrate the function of the system.
Furthermore, the 31-day Frequency was developed considering

|| the known reliability of equipment, and the two-train j' redundancy available,
j

SR 3.7.14.2

Specification 5.7.4.p of the Ventilation Filter Testing
Program (VFTP) encompasses all the ECCS PREACS filter tests
in accordance with Regulatory Guide 1.52 (Ref. 4). The VFTP 1

includes testing HEPA filer performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal- (general use and
following specific operations). Specific test frequencies
and additional information are discussed in detail in the
VFTP.

.(continued)

(continued)
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ECCS PREACS,

B 3.7.14

BASES (continued)

SURVEILLANCE SR 3.7.14.3
REQUIREMENTS

(continued) This SR demonstrates that each ECCS PREACS train starts and
operates on an actual or simulated actuation signal. The 18-
month Frequency is consistent with that specified in
Regulatory Guide 1.52 (Ref. 4).

SR 3.7.14.4

This SR demonstrates the integrity of the ECCS pump room
enclosure. The ability of the ECCS pump room to maintain a
negative pressure, with respect to potentially
uncontaminated adjacent arear, is periodically tested to
verify proper function of the ECCS PREACS. During the
emergency mode of operation, the ECCS PREACS is designed to
maintain a slight negative pressure in the ECCS pump room
with respect to adjacent areas to prevent unfiltered
LEAKAGE. The ECCS PREACS is designed to maintain this I
negative pressure at a flow rate of (20,000) :fm from the
ECCS pump room. The Frequency of 18 months is consistent
with the guidance provioed in Section 6.5.1 of NUREG-0800
(Ref. 6).

The minimum system flow rate maintains a slight negative
pressure in the ECCS pump room area, and provides sufficient
air velocity to transport particulate contaminants, assuming
only one opv ating filter train.

The number of filter elements is selected to limit the flow
rate through any individual element to about (1,000) cfm.'

This may vary based on filter housing geometry. The maximum
limit ensures that flow through, and pressure drop across,
each filter element is not excessive.

The number and depth of the adsorber elements ensures that,
at the maximum flow rate, the residence time of the air
stream in the charcoal bed achieves the desired adsorption
rate. At least a [0.125)-second residence time is necessary
for an assumed (99]% efficiency.

When clean, the filters have a certain pressure drop at the
design flow rate. The magnitude of the pressure drop
indicates acceptable performance and is based on
manufacturer's recommendations for the filter and adsorber
elements at the design flow rate. An increase in pressure

(continued)

(continued)
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ECCS PREACS
B 3.7.14

-1

BASES (continued)

SURVEILLANCE- drop, or decrease in flow indicates that the filter is being
REQUIREMENTS- loaded, or that other problems exist within the: systems

(continued) This test is conducted with the tests for filter
penetration; thus,-an 18-month Frequency, consistent'with-
that specified in Regulatory Guide 1.52 (Ref. 4), is used.

SR 3.7.14 1 !
-f

Operating the bypass damper is necessary to ensure that th'e l
system functions properly. The OPERABILITY of the bypass I

! damper is verified if.it can be opened. A 18-month-

Frequency is-consistent with that specified in-Regulatory-
Guide 1.52 (Ref. 4).: ,]

REFERENCES 1. [UnitName]FSAR,Section[6.5.1],L"[ESFAtmosphere 1
CleanupSystems)."

2. (Unit Name) FSAR,_Section [9.4.5),."[ Engineered Safety
Feature Ventilation System)."

3. [ Unit- Name) FSAR,- Section (15,6.5), "[ Loss of Coolant
Accidents)."

4. Regulatory Guide 1.52 (Rev. 02), " Design, Testing and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air '

Filtration and Adsorption Units of Light-Water Cooled
.

Nuclear Power Plants."

i 5. Title 10, Code of Federal Regulations, Part 100.11,
'

-" Determination of Exclusion Area, Low: Population Zone,
and--Population Center Distance."

6. NUREG-0800, Section 6.5.1, " Standard Review Plan," |
Rev. 2, "ESF Atmosphere _ Cleanup Systems," i

_

IJuly 1981.

,
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FBACS
B 3.7.15

.B 3.7 PLANT SYSTEMS
,

dB 3.7.15 Fuel Buildina Air Cleanuo System (FBACS) i

i

BASES ;

i

BACKGROUND .The FBACS filters airborne radioactive ) articulates from the
area of the fuel. pool- following_ a fuel-landling accident or
loss-of-coolant accident (LOCA). The FBACS, in conjunction 4

with other normally operating systems, also provides _ '

environmental _ control of temperature and humidity in the
fuel-pool area.

The FBACS consists of two independent, redundant trains.
Each train consists of a heater, a prefilter or demister, a-
high efficiency particulate air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity -
(principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation also form part of the system,-
as well as demisters functioning to reduce the relative
humidity of the air stream. A second. bank of HEPA filters
follows the adsorber section to collect carbon fines'and y
provide backup in case of failure of the main HEPA filter 2

bank. The downstream HEPA filter is not credited in the ?'

analysis; but serves to collect charcoal fines, and to back%
up the upstream HEPA filter should it develop-a leak. The
system initiates filtered ventilation of the fuel-handling >

building following receipt of a high-radiation signal.

The FBACS is a standby system, part of which may also be '

operated during normal plant operations Upon receipt of- 4

the actuating signal, normal air discharges from the fuel-
handling building, the fuel-handling building is isolated,
and the stream of ventilation air discharges chrough the-
system's filter trains.- The prefilters or demisters remove
any large particles in the air,.and any entrained water
droplets present, to prevent. excessive loading of the HEPA
filters and charcoal adsorbers.

The FBACS is discussed in several sections of. the FSAR ,

(Refs.1, 2, and 3) because it may be used for normal, as '

well as post-accident, atmospheric cleanup functions.

(continued)
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FBACS
B 3.7.15

BASES (continued)

APPLICABLE The FBACS design basis is established by the consequences of
SAFETY ANALYSES the limiting Design Ba:is Accident (DBA), which is a fuel-

handling accident. The analysis of the fuel-handling
accident, given in Reference 3, assumes that all fuel rods
in an assembly are damaged. The analysis of the LOCA
assumes that radioactive materials leaked from the Emergency
Core Cooling System (ECCS) are filtered and absorbed by the
FBACS. The DBA analysis of the fuel-handling accident
assumes that only one train of the FBACS is functional, due
to a single failure that disables the other train. The
accident analysis accounts for the reduction in airborne
radioactive material provided by the remaining one train of
this filtration system. The amount of fission products
available for release from the fuel-handling building is
determined for a fuel-handling accident and for a LOCA.
These assumptions and the analysis follow the guidance
provided in Regulatory Guide 1,25 (Ref. 5).

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

LCO Two independent and redundant trains of the FBACS are
required to ensure that at least one is available, assuming
a single failure that disables the other train coincident
with a loss-of-offsite power. Total system failure could
result in the atmospheric release from the fuel building
exceeding the 10 CFR 100 limits in the event of a fuel-
handling accident.

The FBACS is considered OPERABLE when the individual
components necessary to control exposure in the fuel-
handling building are OPERABLE in both trains. A train is
considered OPERABLE when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration functions;

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE, and air circulation can be maintained; and

(continued)

(continued)

i
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FBACS:
B 3.7.15 1

BASES (continued)-

LCO d. SRs are met.
(continued)

[For this facility, the.following support systems are-
~

required to be.0PERABLE to-ensure FBACS OPERABILITY:]

-[For this facility,:those required support systems._which,
upon their failure,:do notideclare the-FBACS inoperable and
their justification are as follows:)- |

:

i

APPLICABILITY In M00ES 1,'2, 3, and 4,=the FBACS is required to be-
OPERABLE to-provide fission-product removal associated with
ECCS, leaks due to=a-LOCA'(refer to LC0 3.7.14) for plants
that use this system as part of their ECCS Pump Room Exhaust
Air Cleanup-System (PREACS). j

,

.In MODES 5 and 6, the~FBACS:is not required,to be OPERABLE, 4

since the ECCS is not required to be OPERABLE.--
;

During movement of irradiated- fuel in the fuel building,1the
FBACS is required to.be' OPERABLE to alleviate the '

consequences of a fuel-handling accident.

,

. I.

ACTIONS Ad<

If one FBACS train is inoperable,<the inoperable train must,
-

be restored to OPERABLE-status-within 7 days. During this'
period, the remaining OPERABLE. train-is adequate to perform
the FBACS function. The 7_-day Completion Time'is based on
the risk from an event requiring the inoperable FBACS train,
considering that the remaining FBACS train'can provide the
required protection. '

B.1 and B.2

In-MODE 1, 2,:3, or 4, when Required ActtoniA.1 cannot be
'

completed within the required Completion-Time, or when-both--

FBACS trains are inoperable, the plant must:be placed in a '
-

MODE in which the LC0 requirements are not applicable.- This 1
is done by placing the plant in MODE 3 within 6 hours, and |
in MODE 5 within 36 hours. -The allowed Completion Times are !

(continued)- |

0- -(continued) ]
j.
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FBACS ,

B 3.7.13- I

BASES (continued)

ACTIONS reasonable, based on operating experience, to reach the
(continued) required MODES from full power in an orderly manner and

without challenging plant systems.

C.1 and C.2

.

When Recuired Action A.1 cannot be completed within the
| requirec Completion Time during movement of irradiated fuel
| in the fool building, the OPERABLE FBACS train should be

started immediately or fuel movement sogended. This action
ensures that the remaining train 9 SPERABLE, that no
undetected failures that wcJ d prevent system operation willl

occur, and that any active failure will be readily detected.

If the system is not placed in operation, this action
requires suspension of fuel movement, which precludes a
fuel-handling accident. This action does not preclude the
movement of fuel to a safe position.

El

When two trains of the FBACS are inoperable dur. . movement
of irradiated fuel in the fuel building, action should be
taken to place the plant in a condition in which the LCO is
not applicable. This LC0 involves immediately suspending
movement of irradiated fuel in the fuel building. This
action does not preclude the movement of fuel to a safe
position,

m

SURVEILLANCE SR 3.7.15.1
REQUIREMENTS

This SR demonstrates that a train in a standby mode starts
on demand and continues to operate. Standby systems should
be checked periodically to ensure that they start and
function properly. As the environment and normal operating
conditions on this system are not severe, testing each train
once every month provides an adequate check on this system.
Monthly heater operation drys out any moisture accumulated
in the charcoal from humidity in the ambient air. Systems
without' heaters need only be operated for 15 minutes to

(continued)

(continued)
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FBACS
B 3.7.15

'

BASES (continued)

|
SURVEILLANCE demonstrate the function of the system. Furthermore, the
REQUIREMENTS 31-day Frequency was developed considering the known

(continued) reliability of the equipment and the two-train redundancy
available.

SB 3.7.15.2

Specification 5.8.4.p of the Ventilation Filter Testing
Program (VFTP) encompasses all the FBACS filter tests in
accordance with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing HEPA filter performance, charcoal adsorber
efficiency, minimum system flow rate, and the physical
properties of the activated charcoal (general use and
following specific operations). Specific test Frequencies
and additional information is discussed in detail in the
VFTP.

Sk 3.7.15.3

This SR demonstrates that each FBACS train starts and
operates on an actual or simulated actuation signal. The
18-month Frequency is consistent with that specified in

[] Regulatory Guide 1.52 (Ref. 4).

SR 3.7.15.4

This SR demonstrates the integrity of the fuel building
enclosure. The ability of the fuel building to maintain
negative pressure with respect to potentially uncontaminated
adjacent areas is periodically tested to verify proper
function of the FBACS. During the energency mode of
operation, the FBACS is designed to maintain a slight
negative pressure in the fuel building, with respect to
adjacent areas, to prevent unfiltered LEAXAGE. The FBACS is
designed to maintain tMs negative pressure at a flow rate
of [3,000] cfm to the fuel building. The Frequency of
18 months is consistent with the guidance provided in
Section 6.5.1 of NUREG-0800 (Ref. 6).

The minimum system flow rate maintains a negative pressure
in the fuel building, and provides sufficient air velocity
to transport particulate contaminants, assuming only one
filter train is in operation.

(continued)

(continued)
3(b

CEOG STS B 3.7-97 12/28/90 7:05pm

)



- _ _ _

FBACS
B 3.7.15

BASES (continued)

SURVEILLANCE The number of filter elements is selected to limit the flow
REQUIREMENTS rate through any individual element to about (1,000] cfm.

(continued) This may vary ba.;ed on filter housing geometry. The maximum
limit ensures that flow through, and pressure drop across,
each filter element is not excessive.

The number and depth of the adsorber elements ensures that,
at the maximum flow rate, the residence time of the air
stren in the charcoal bed achieves the desired adsorption
rate. At least a [0.125]-second residence time is necessary
for an assumed (99]% efficiency.

When clean, the filt.rs have a certain pressure drop at the
design flow rate. lne pressure drop indicates acceptable
performance, and is based on manufacturer's recommendations
for the filter and adsorber elemants at the design flow
rate. An increase in puure drop, or decrease in flow
indicates that the filter is beii,9 Maded or other problems
exist within the system.

This test is conducted with the tests for filter
penetration; thus, an 18-month Frequency, consistent with
that specified in Regulatory Guide 1.52 (Ref. 4), is used.

SR 3. 7.15 J

Operating the bypass damper is necessary to ensure that the
system functions properly. The OPERABILITY of the bypass
damper is verified if it can be opened. An 18-month
Frequency is consistent with that in Regulatory Guide 1.52
(Ref. G.

REFERENCES 1. [ Unit Name] FSAR, Section (6.5.1], "(ESF Atmosphere
Cleanup Systems]."

2. (Unit Name] FSAR, Section (9.4.5], "(Engineernd Safety
Feature Ventilatica System]."

3. [ Unit Name] FSAR, Section [15.7.4], "[ Fuel-handling
Accident]."

(continued)

| (continued)
|
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FBACS
B 3.7.15'

BASES (continued)

REFERENCES 4. Regulatory Guide 1.52 -(Rev. 02), " Design, Testing _ and
(continued) Maintenance Criteria for-Post Accident Engineered-

Safety-Feature Atmospheric Cleanup System Air
_

;

Filtration and Adsorption. Units of Light-Water Cooled
Nuclear Power Plants."

5. Regulatory Guide 1.25, " Assumptions Used for I
Evaluating the Potential Radiological Consequences of |

a Fuel-handling Accident-in the fuel-handling and- .l
Storage Facility for Boiling and Pressurized Water
Reactors."

6. NUREG-0800, Section 6.5.1, " Standard Review Plan,"
Rev. 2, "ESF Atmosphere Cleanup System,". July 1981..

.

O

.

g.
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PREACS
B 3.7.16

O
i] B 3.7 PLANT SYSTEMS

B 3.7.16 Penetration Room Exhaust Air Cleanuo System (PREACS)

BASES

BACKGROUND The PREACS filters air from the penetration area between
containment and the auxiliary building.

The PREACS consists of two independent and redundant trains.
Each train consists of a heater, a profilter or demister, a
high efficiency particulate air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation also form part of the system,
as well as demisters functioning to reduce the relative
humidity of the air stream. A second bank of HEPA filters,
which follows the adsorber section, collects carbon fines
and provides backup in case of failure the main HEPA filter
bank. The downstream HEPA filter, although not credited in
the accident analysis, collects charcoal fines and serves as
a backup should the upstream HEPA filter develop a leak.
The system initiates filtered ventilation following receiptp of a Safety Injection Actuntion System or Coolant Injection

Q Activation System signal.

The PREACS is a standby system, parts of which may also
operate during normal plant operations. During emergency
operations, the PREACS dampers are realigned.-and fans are-
started- to initiate filtration. Upon receipt of the
actuating Engineered Safety Feature Actuation System
signal (s), normal air discharges from the-penetration room,
the penetration room is isolated, and the stream of
ventilation air discharges through the system's filter
trains. The prefilters or demisters remove any large
particles in the air, as well as any entrained water
droplets, to prevent excessive loading of the HEPA filters-
and charcoal adsorbers.

The PREACS is discussed in several sections of the FSAR
(Refs.1, 2, and 3) as it may be used for normal, as well as
post-accident, atmospheric cleanup functions. Heaters may
be included for moisture removal on systems-operating in
high-humidity conditions. The primary purpose of the
heaters is to maintain the relative humidity at an
acceptable level, consistent with iodine removal '

efficiencies per Regulatory Guide 1.52 (Ref. 4),

m -

(J)
(continued)
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PREACS
8 3.7.16

BASES (continued)

APPLICABLE The design hsis of the PREACS is established by the large -
i

! SAFETY ANALYSES break loss-of-coolant accident (LOCA). The system i

! evaluation assumes a passive failure outside containment,
such as a valve packing leakage during a Design' Basis
Accident (DBA). In such a case, the system restricts the
radioactive release to within 10 CFR 100 (Ref. 5) limits, or
the NRC staff-approved licensing basis (e.g. a specified |

fraction of 10 CFR 100 limits), The analysis of the effects
and consequences of a large break LOCA are presented in -

Reference 3.

Two types of system failures are considered in the accident
analysis: a complete loss of function or an excessive
LEAXAGE. Either type of failure may result in less ,

'

efficient removal for any gaseous or particulate material
released to the penetration rooms following.a LOCA.

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

LCO Two independent and redundant trains of the PREACS are
required to ensure that at least one train is available,
assuming there is a single failure disabling the other train
coincident with a loss-of-offsite power.

The PREACS is considered OPERABLE when the individual
components necessary to control radioactive releases are
OPERABLE in both trains. A train is considered OPERABLE
when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration Nnctions;

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE, and circulition can be n'tinte*.:ed; and

d. SRs are met.

(continued)

(continued)

O
CE0G STS B 3.7-102 12/28/90 7:05pm

--



_ _._._____ _- _ _ . . - _ . _ . . _ ._ ._____ _ _ _ _ _ _ __-

PREACS-<

'B 3.7.16:

BASES'(continued),

LCO [For this facility, the following support systems are
(continued) ' required to be OPERABLE.to ensure;PREACS OPERABILITY:] _

(For this facility. those required support systems which, i

upon their failure, do not. declare the PREACS inoperable and> >

' their justification are as followsi)

[For this facility, the main systems supported by PREACS and,

the justification for not-declaring the main systems
inoperable upon: failure of PREACS are as _follows:] ,

a

APPLICABILITY In MODES 1, 2, 3, and 4, the PREACS is-required to-be
OPERABLE, consistent with the OPERABILITY requirements-of-

_

the ' Emergency Core Cooling System (ECCS)_. .

In MODES 5'and 6, the PREACS is not required to be OPERABLE,,

since the ECCS is not required to be:0PERABLE.
, ,

,

1

O ACTIONS ad <

With one PREACS train inoperable, the inoperable train must
be restored to OPERABLE status within 7 days. -During this

! period, the remaining OPERABLE train is' adequate to perform
j the PREACS function. The.~7-day-Completion Time is
i appropriate because the-risk contribution' of the PREACS-is
l

I
less than that for the ECCS (72 hours > Completion-Time), and
this system.is not a direct support' system for-the ECCS.

'

The 7-day Completion Time is based on -the low probability of-

a DBA occurring during this period, Land the consideration!

that the remaining' train can provide _the required '

; capability. '

Ed

With one PREACS train inoperable,. verify.that the . Required
Actions have been initiated for those~ supported systems
declared inoperable by the- support PREACS-train within =a-
Completion-Timeof[L]. hours.-

_

The. [ ]-hour Completion Time =is defined as the most limiting -

t

of all the Required Actions for all:the supported systems

(continued)
.

-(continued)
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PREACS

B 3.7.16

BASES (continued)
i

ACTIONS that needed to be declared inoperable upon the failure of
(continued) one or n. ore support features specified under Condition B.

Required Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of PREACS trains have been initiated by
entering the supported systems' LCOs. (Alternative'ly, the
appropriate Required Actions for the supported systems may
be listed in the Required Actions for Condition B of this
LCO.]

[For this facility, the identified supported systems'
Required Actions are as follows:]

L.1

With one PREACS train inoperable, and one or more required
support or supported features inoperable associated with the
other redundant PREACS train; a loss-of-function capability
results, and LC0 3.0.3 must be entered immediately.
However, if the support or supported features' LCOs take
into consideration the loss-of-function situation, then LC0
3.0.3 may not need to be entered.

D.1 and 0.2

If the inoperable train cannot be restored to OPERABLE
status within the associated Completion Time, the plant must
be placed m a MODE in which the LC0 requirements are not
applicable. 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
experience, to reach the required MODES from full power in a
normal manner and without challenging plant systems.

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS

This SR demonstrates that a train in a standby mode starts
on demand and continues to operate. Standby systems should
be checked periodically to ensure that they start and
function properly. As the environment and normal operating
conditions on this system are not~ severe, testing each train
once every month provides an adequate check on this system.

(continued)

(continued)
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PREACS
B 3.7,16

BASES--(continued)

SURVEILLANCE Monthly heater operation dries out any moisture that may
REQUIREMENTS have accumulated in the charcoal as a result of humidity in

(continued) the ambient air. Systems without heaters need only be |

operated for 15 minutes to-demonstrate.the function of the .

system. Furthermore, the 31-day Frequency was developed I
considering the known reliability of equipment and the two-
train redundancy available. '

.;

SR 3.7.16.2

Specification 5.8.4.p of the Ventilation Filter Testing
Program (VFTP) encompasses all the PREACS filter tests in
-accordance with Regulatory Guide 1.52 (Ref. 4). The'VFTP
includes testing the performance of the HEPA filter,
charcoal adsorber efficiency, minimum system-flow rate, and
the physical properties of the activated charcoal (general
use and following specific operations). Specific test
frequencies and additional information are discussed in
detail in the VFTP.

SR.3.7.16.3

O This SR demonstrates that each PREACS trains starts and
operates on an actual or simulated actuation signal. The -
18-month Frequency is consistent with' that specified in
Regulatory Guide 1.52 (Ref. 4).

SR 3.7.16.4

This SR demonstrates:the integrity of. the-penetration room
enclosure. -The ability of the penetration room to maintain
negative pressure, with respect to potentially.
uncontaminated adjacent areas, is periodically tested to
verify proper function of the PREACS. During the emergency
mode of operation, PREACS is designed to' maintain a.slightly
negative pressure at a flow rate of [3000] cfm in the
penetration room with respect to' adjacent areas to prevent

-unfiltered LEAKAGE. The Frequency-of 18 months is
consiste.*t with t' e guidance provided in Section 6.5.1 ofn

NUREG-0800 (Ref. 6).

The minimum system flow rate maintains a slight negative
pressure in the penetration room area.and provides
sufficient air velocity to transport particulate

-contaminants, assuming only one filter train is' operating..

.(continued)

(continued)
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PREACS
B 3.7.16 j

BASES (continued)

| SURVEILLANCE The number of filter elements is selected to limit the flow
| REQUIREMENTS rate through any individual element to about [1,000) cfm.

(continued) This may vary based on filter housing geometry. The maximum
limit ensures that flow through, and pressure drop across,
each filter element is not excessive.

i The number and depth of the absorber elements ensures that,
l at the maximum flow rate, the residence time of the air

stream in the charcoal bed achieves the desired adsorption
rate. At least a [0.125]-second residence time is necessary
for an assumed [99]% efficiency.

The filters have a certain pressure drop at the design flow
rate when clean. The magnitude of the pressure drop
indicates acceptable performance, and is based on
manufacturer's recommendations for the filter and absorber
elements at the design flow rate. An increase in pressure
drop, decrease in flow indicates that the filter is being
loaded or is indicative of other problems with the system.

This test is conducted with the tests for filter
penetration, and thus an 18-month Frequency, consistent with
that specified in Regulatory Guide 1.52 (Ref. 4), is used.

SR 3.7.16.5

Operating the bypass damper is necessary to ensure that the
system functions properly. The OPERABILITY of the bypass
damper is verified if it_can be opened. An 18-month
Frequency is consistent with that specified in Regulatory
Guide 1.52 (Ref. 4).

REFERENCES 1. [ Unit Name] FSAR, Section (6.5.1], "(ESF Atmosphere
Cleanup Systems]."

2. [ Unit Name] FSAR, Section [9.4.5], "[ Engineered Safety
Feature Ventilation System]."

3. [ Unit Name] FSAR, Section [15.6.5], "(Loss of Coolant
Accidents]."

(continued)

(continued)
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1

PREACSp
.B 3.7.16

'
BASES-(continued)

REFERENCES 4. Regulatory Guide 1.52 -(Rev. 02), " Design, Testing and 4
.

(continued) Maintenance Criteria for Post' Accident Engineered--
,

Safety-Feature Atmospheric Cleanup System Air __
Filtration -and Adsorption Units' of ' Light-Water Cooled
Nuclear Power Plants.. U.S. Nuclear. Regulatory _ i

"
-

Commission. ;

'
5. Title 10, Code of Federal Regulations, Part 100,11,-

Determination of Exclusion Area. Low Population Zone,'

and Population Center-Distance."
--

6. NVREG-0800, Section 6.5.1, " Standard Review Plan,"'
Rev 2, "ESF Atmosphere C1_eanup Systems," July-1981,

_

,,
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ECW

B 3.7.17

B 3.7 PLANT SYSTEMS

B 3.7.17 Essential Chilled Water (ECW)

BASES
-

BACKGROUND The ECW System provides a heat sink for.the removal of
3rocess and operating heat from selected safety-related air-
landling systems during a transient or accident.

The ECW-System is a closed-loop system consisting of'two
independent trains. Each 100%-capacity train-includes a
heat exchanger, surge tank, pump, chemical- addition _ tank,
piping, valves, controls; and instrumentation. An-
independent 100%-capacity chilled water refrigeration unit
cools each train. The ECW System.is actuated on a safety
injection actuation signal (SIAS) and: supplies chilled water
to the heating, ventilation, and air conditioning (HVAC)
units:in EMERGENCY SAFETY FEATURE (ESF) equipment areas
(e.g., the main control. room, electr_ical equipment. room, and
safety injection pump area).

The flow path for the ECW System includes' the closed loop of
piping to all serviced equipment, and branch lines up to the

x first normally-closed isolation valve.-

During normal operation, the normal HVAC System performs the
cooling-function of the ECW System. The normal HVAC System
is a non-safety-grade system that automatically = shuts down
when the ECW System receives =a start signal. . Additional-
information about the design and operation-of the system,
along with a list of components served, can be found in
Reference 1.

1

APPLICABLE The design basis of the ECW System is to remove the post-
SAFETY _ ANALYSES accident heat load from ES!? spaces following a Design Basis

Accident coincident with a loss-of-offsite power. Each
train provides chilled water to the HVAC units at the destgn
temperature of 42*F and flow rate of 400 gpm.

The maximum heat load in the ESF pump; room area. occurs
during the recirculation phase following a_ loss-of-coolant
accident (LOCA). During recirculation, hot" fluid from the

(continued)

_ (continued)
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FCW
8 3.7.17

| BASES (continued)

APPLICABLE contLinment pump is supplied to the high-aressure safety
SAFETY ANALYSES injection and containment spray pumps. T11s heat load to

(continued) the area atmosphere must be removed by the ECW System to
ensure that these pumps remain OPERABLE.

The ECW System satisfies Criterion 3 of the NRC Interim
Policy Statement.

LCO The requirements for two ECW trains provide the required
redundancy to ensure that the system functions to remove
post-accident heat loads, assuming the worst-single failure.

A train is considered OPERABLE when:

a. Its pump and associated surge tank are OPERABLE; and

b. The associated piping, valves, heat exchanger,
refrigeration unit, and instrumentation on the safety-
related flow path are OPERABLE.

The isolation of the ECW from other components or systems
may render those components or systems inoperable, but does
not affect the OPERABILITY of the ECW System. [For this
facility, these components or systems are as follows:]

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

[For this facility, those required support systems which,
upon their failure, do not declare the ECW system inoperable
and their justification are as follows:]

[For this facility, the supported systems impacted by the
inoperability of the ECW system and the justification of
whether or not each supported system is declared inoperable
are as follows:]

APPLICABILITY In MODES 1, 2, 2, and 4, the ECW System is required to be
OPERABLE when a LOCA or other accident would require ESF
operation.

(continued)

(continued)
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ECW
B 3.7.17 '

BASES -(continued)

APPLICABILITY In MODES 5 and 6, potential heat loads are smaller and the~-
(continued) probability of accidents requiring.the ECW System is low.-

ACTIONS Ad
If one ECW train is inoperable, it must be restored to - -

OPERABLE status within 7-days. In this condition, the (one]
-

OPERABLE ECW train is adequate to perform the cooling
function. The 7-day Completion Time is appropriate because
of the low probability of an event during this time, the '

100% capacity OPERABLE ECW train, and the redundant
availability of the~ normal HVAC System.

Bd

With one ECW train inoperable,. verify that the Required-
Actions have'been initiated for those supported systems
declared inoperable by the support ECW train within a
Completion Time of ( ) hours.

O%
The [ ]-hour Completion Time eisL defined as the most limiting-
of all the Required Actions for all the supported (systems
that needed to be declared inoperable upon the failure of ,

one or.more support features specified under Condition B.

Required Action B.1 ensures that those identified Required
Actions associated with supported systems-impacted by the
inoperability of ECW train ~have been initiated by entering
the supported systems' LCOs.- (Alternatively, the
appropriate Required Actions-for_the supported systems may-
be listed in the Required Actions for Condition B of this
LCO.]

[For this facility, the identified supported. systems'
Required Actions are as follows:]

f:.d

' With one ECW train inoperable, and one or more required
support.or supported features inoperable associated with the
other redundant ECW trains,-enter Required Actions of
Condition D. Condition C is indicative of a-loss of ECW
System functional capability.

(continued)

(continued)
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ECW
8 3,7,17

BASES (continued)

ACTIONS D.1. D.2. and D.3 ,

(continued)
If the ECW train cannot be restored to OPERABLE status 1

within the associated Completion Time, or two ECW trains are I

inoperable, the plant must be placed in a MODE in which the
LC0 does not apply. This is done by placing the plant in at
least MODE 3 within 6 hours, and in MODE 5 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 3.7.17.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECW flow path provides assurance
that the proper flow paths exist for ECW operation. This SR
does not apply to valves that are locked, sealed, or
otherwise secured in position, since they were verified to i

be in the correct position prior to locking, sealing, or
securing. This SR also does not apply to valves that cannot
be inadvertently misaligned, such as check valves. -This
surveillance does not require any testing or valve
manipulation. Rather, it involves verification that those
valves capable of potentially being mispositioned are in the
correct position. The 31-day Frequency of this SR was
derived from Inservice. Inspection and Testing Program
requirements for performing valve testing at least once
every 92 days. The Frequency was further justified in view
of the procedural control governing valve operation, and the
added assurance of valve correct positions,

l-
i SR 3.7.17.2

This SR demonstrates proper automatic operation of the ECW
System components. This surveillance ensures that the ECW
pumps will start in the event of any accident or transient
that generates a SIAS actuation signal. This SR also
ensures that each automatic valve in the flow paths actuate
to its correct position on an actual or simulated SIAS
signal. The ECW System cannot be fully actuated as part of:

the SIAS CHANNEL FUNCTIONAL TEST during normal operation.
The actuation logic is tested as part of the SIAS functional

(continued)

(continued)
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-ECW-

B 3.7.17

BASES _(continued)

SVRVEILLANCE- test every-92 days, except for the subgroup relays that -
9EQUIREMENTS actuate the system that cannot_be tested during normal plant

continued) operation. The surveillance interval-of 18 months is based
,

. on-the plant conditions needed to perform the surveillances,
and the potential for. unplanned transients if the

-

surveillance is performed at )ower. The.18-month Frec uency
is also acceptable based on tie design reliability anc
confirming operating experience of the equipment.-

REFERENCES 1. (Unit Name) FSAR,-Section [9.2.9), "[ Essential Chilled-
WaterSystem)."

.

,-

, ,

a
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AC Sources-0perating
B 3.8.1

Q B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Ooeratino

BASES
.

. .

|

BACKGROUND Introduction i

The [ Division 1) (VS-BW,CE,W,BWR/4: and [ Division 2])
. VS-BWR/6:' c{onsist of the offsite power sources [ preferred power, [ Division 2], and [ Division 3]) AC-source,.

[ sources, normal and alternate (s)), and the onsite standby

\ power sources [[ Division 1] (VS-BW CE,W,BWR/4:,-[ Division 2], and [ Division 3])
ands

(Division 2)) (VS-BWR/6:
diesel generators). As required by 10 CFR 50, Appendix A,
GDC 17. " Electric Power Systems" (Ref.-1), the design of the-

AC electrical power system provides independence and
redundancy to ensure an.available source of power to the
ENGINEERED SAFETY, FEATURE (ESF)-systems.

(VS-BW,CE,W,8WR/4: zThe onsite Class IE AC Distribution
System supplies electrical power to [two redundant
divisional load groups)..with each [ division) powered by [an

(Q independent Class-lE 4.16 kV ESF bus). [Each [ESF bus) has\ / at least [onepower as well)as a dedicated oncite diesel generator. separate and independent offsite source [s)-of
source.] The [ Division 1-and Division 2) ESF systems each
provide for the minimum safety functions necessary to shut
down the unit and maintain it in a safe shutdown condition.
[An electrical power distribution system diagram is provided
in Figure B 3.8.1-1.)) N

{VS-BWR/6: The onsite Class IE AC Distribution System
supplies electrical power to [three divisional load groups),4

with each-[ division)-powered by an [ independent Class IE--

4.16 kV ESF bus). The.[ Division 1 and 2] [ESF buses) each.
have at least [one) separate and independent offsite
source [sl of power. The [ Division 3) [ESF bus] has at least,

[one) offsite source [s? of power. Each [ESF bus) has a
dedicated onsite d u e ' generator. The ESF systems of any.

*

two of the threr , S idons) provide for the minimum safety,

functions neces:. y u %ut down the unit and maintain it in
a safe shutdown r e r fon. [An electrical power
distribution systen. diagram is provided in
Figure B.3.8.1-1.]]

: (continued)
'

(continued)

b
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AC Sources-Operating )
B 3.8.1 i*

OBASES (continued)

"This Figure F.or Illustration Only. Do Not use For Operation *

/
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Figure B 3.8.1-1 (Page 1 of 1)
Electrical Power System

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

p

BASES (continued)

BACKGROUND The redundant parts of the AC electrical power system are
(continued) electrically, physically, and functionally independent to

the extent that no single failure will cause a total loss of
power to redundant safety-related load groups.

A single failure is an occurrence that results in the loss
of capability of a component to perform its intended safety
functions. Multiple failures resulting from a single
occurrence are considered to be a single failure.

[< Electrical systems are considered to be designed against anassumed single failure if neither a single failure of any
x active component (assuming passive components function
N properly) nor a single failure of a passive ccmponent

-(assuming active components function properly) results in a
loss of the capability of the system to perform its safety
functions.

In the event of a loss of preferred power, the ESF
switchgears are automatically connected to the diesel
generators in sufficient time for safe reactor shutdewn or
in sufficient time to mitigate the consequences of a Design
Basis Accident (DBA) such as 4 loss-of-coolant accidentp (LOCA). ( j g-

\ ( NOffsite Sources

Offsite power is supplied to the [ plant name]
[ switchyard (s)) from the transmission network by [two]
transmissit,n lines, wnich come into [the switchyard (s) via
(two) right-of-w;;y(s)]. From the
electrically and physically separa[ switchyard (s)] [two]ted circuits provide AC
power, through (step-down station auxiliary transformers],
to the (4.16 kV ESF buses). The (two] offsite AC electrical
power sources are designed and located so as to minimize to
the extent practical the likelihood of their simultaneous
failure under operating and postulated accident and
environmental conditions.

An offsite circuit consists of all breakers, transformers,
switches, interrupting devices, cabling, ar.d controls
required to transmit power from the offsite transmission
network to the [onsite Class IE ESF bus or buses).

(continued)

(continued)

b
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AC Sources-Operating
B 3.8.1

BASES (continued)
|

BACKGROUND (PLANT SPECIFIC: |

(continued) Provide description of any other salient features of the
'

offsite power sources. Items that may be covered include: |
l

a, Circuit breakers and protective relaying;
'

b. Ability to cross tie offsite circuits so that one
circuit may power both ESF buses;

,

00rmal' at-power and shutdown electrical _ alignments;c.

d Offsite circuit capability;
y ,

e. ' Ability to power ESF buses from the plant's own
generator. output via the unit auxiliary transformers;
and ( '.

f. A description, for both the at-power and shutdown
lineups, of alternate power availability from
alternate offsite pownr circuits. Include in the
description the capability of the alternate circuits,
and whether the circuit is immediate or delayed
access. If it is a delayed access circuit, describe
what has to be done to gain access to the circuit-
(such as remove generator disconnect links) and
whether the actions can be done remotely from the
control room. Also state the amount of time required

Vto perform the actions, '

p
-,

| g. Discuss whether the sequencer is a support system for
' the offsite circuits, and whether the circuits are

block-loaded with ESF loads, or whether they have the
loads sequenced onto them.

h. Define and discuss the physical and functional
characteristics of the offsite circuits that make them
" separate and independent." Also, " separate" should
be defined in terms of firedoors not closed, etc.)

Onsite Sources ;

The onsite standby power source for each [4.16 kV ESF bus]
is a dedicated diesel generator. (VS-BW,CE,W,BWR/4: [ Diesel
generators (DGs) [11) and [12] are dedicated to ESF buses

(continued)

(continued)

O
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AC Sources-Operating.

.B 3.8.1

BASES (continued)
4

| BACKGROUND [11) and [12), respectively).)
(continued) generators [11), [12), and [13){VS-BWR/6: -[ Diesel (DGs) ,i are dedicated to ESF buses !

[11),[12),and
automatically on({VS-BW,CE,W:13), respectively).}- A DG starts -

.

[a safety injection signal,

; (SIS) (i.e., low pressurizer pressure or high containment
pressure signals)l
water level signai)or(VS-GE:[a LOCA signal (i.e., low reactor

,

; high.drywell pressure signal);I) or .on
3' unde [ESFbusdegradedvoltageorundervoltagesignalg

an- . The
rvoltage trip device senses a severe loss-of-vo,tage to

; / a level at which electrical equipment would not function.

[; condition at which the equipment would function. but wouldThe degraded voltage trip device senses a loss of voltage
]
i sustain damage and become inoperable if operated for.

N' extended periods with degraded voltage. Additionally, after:~

the diesel generator has- started,-it will automatically tie-
to its respective bus after offsite power is. tripped as a-

,

j consequence of [ESF bus) undervoltage or degraded voltage,
independent of or coincident with a safety injection signal.:

: The DGs will also start and operate 'in the standby mode
without tieing to the [ESF bus) on a safety injection signal.'

alone. Followin
strips all non-)g the trip of offsite power, a. sequencer .

,

; ermanent loads from the [ESF bus). When the
/7 DG is tied to t1e [ESF bus), loads are then sequentially*

i .Q connected to their respective [ESF bus) by their automatic
; sequencer. - The sequencing logic controls the permissive and
~

starting signals to motor breakers' to prevent-an
j overburdened DG by automatic load application.
- v
! Ratings for (Division 1]-{VS-BW,CE.W.BWR/4: and
| [ Division 2]} {VS-BWR/6: , (Division 2), and [ Division 3))
; DGs satisfy the requirements of Regulatory Guide 1.9,

" Selection, Design,, and Qualification of DG Units Used asi

Onsite Electric Power' Systems at Nuclear Power Plants"-i

i (Ref. 2)'. The' continuous service rating of each of the DGs
is [7,000] kW for (Divisions l'and 2) {VS-BWR/6: and_is

: [3,000)'kW for (Division 3)} with (10
for up to 2 hours in any (24]-hour per]% overload permissibleiod. The ESF loads.;

'

that are powered from the [4.16 kV ESF buses) are listed in
! Reference 3.
:

I (continued)

(continued);

1

| 4

i
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AC Sources-Operating
B 3.8.1

'

BASES (coi.tinued)

BACKGROUh? Automatic Seouencers
(continued)

The sequencer (s) is (are) activated by one of two
conditions [ESF bus) undervoltage (UV) or {VS-BW,CE,W: SIS)
{VS-GE: LOCA signal). Upon receipt of either or both of the
initiating signals, the following actions will take place:-

a. The dGs start;
/

b./<Any test sequence in progress stops;
r

ch The [ESF bus) of all non-permanent loads (UV only) is
xstripped;,<

~ / 't

d. The DG breaker (UV only) closes; and

e. The approp late loads as determined by the initiating
signal energize. j

'

Required plant ioads'are returned to service in a sequence
determined to ensure that~ the most essential loads are
started first while preventing overloading of the DGs in the
process. Within [1 minute) after tha initiating signal is
received, all loads needed to recover the plant or maintain
it in a safe condition are returned to service.

The sequencer is an essential support system to (both the
offsite circuit and the DG associated with a given ESF bus.]
[Furthermore, the sequencer is on the primary success path
for most major AC electrically powered safety systems
powered from the associated ESF bus.) Therefore, loss of an
[ESF bus's sequencer) affects every major ESF system in the
[ division).

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident analyses in the FSAR, [ Chapter 6, " Engineering

Safety Features"), and [ Chapter 1E, " Accident Analyses"),
assume ESF systems are OPERABLE. The AC electrical power
sources are designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the
availability of necessary power to ESF systems se that the
fuel, Reactor Coolant System (RCS) and containment design
limits are not exceeded. These limits are discussed in n re

(continued)

(continued)
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B 3.8.

l

BASES (continued)

APPL ICABLE detail in the Bases for Technical Specifications (TS) 3.2
SAFETY ANALYSES (Power Distribution 1.imits), 3.4 (Reactor Coolant System),

(continued) and3.6(containmentsystems).

The OPERABillTY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
plant. This includes maintaining at least one (division) of

ethe onsite or offsite AC sources, DC power sources and
/ associated distribution systems OPERABLE during accident

[\ a.' An assumed loss of all offsite power or all onsite 1.C

condi,tions in the event of:

;
| % power; and

. \
b.(Aworst-casesinglefailure.
AC sources satisfy the requirements of Criterson 3 of NRC,

Interim Policy Staterrent.
e ,1

N, /

O LCO As a minimum, the following AC electrical power sources
shall be OPERABLEt

Two physically independent circuits between thea.

offsite transmission network and the onsite Class IE
DistributionSystem(VS-BWR/6: and a third
(Division 3) circuit,-not necessarily separate and
independent from the first two); and-

b. [VS-BW,CE,W,BWR/4: Two) (VS-BWR/6: Three) separate and
'ndependent 00:
(VS-BW,CE,W,8WR/4: [11) and :12)}
(VS-BWR/6: [11), (12, and [13)), each with:

1. separate day (and engine-mounted) fuel tanks
containing a minimum volume of fuel within the.

'

limits specified in SR 3.8.1.8,

2. a separate Fuel Storage System containing a
minimum volume of fuel within the limits
specified in SR 3.8.1.9,

(continued)
C

(continued)

O
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AC Sources--Operating
B 3.8.1

BASES (continued)
.

LCO 3. a separate feel transfer pump capable of meeting
(continued) SR 3.8.1.16,

4. lubricating oil storage containing a minimum
total volume of lubricating oil within the limits
specified in SR 3.8.1.10,

5. ' capability to transfer lubricating oil from
/ storage to the DG unit, and

T

6. separate air-start r6ceivers containing a minimum
air pressure within the limits of SR 3.8.1.7.

's /
In addition, {one required automatic lord sequencer per ESF
bus) shall be OPERABLE. (VS-P'

'-
[ PLANT SPECIFIC: In

general,(Division 3]doesno n a load sequencer since
it has only one large load, i., . igh pressure core spray
(HPCS) pump. In such cases the u s should refer to the
[ Division 1 and.2) sequencers only.))

For the offsite circuits, DGs, and sequencers to be
OPERABLE, they must be capable of performing their intended
function, have all support systems OPERABLE, and have
successfully completed all SRs., N7t. s
[Each facility will define what constitutes an OPERABLE
offsite circuit, including the components of the circuit,
such as breakers, transformers, switches, interrupting
devices, protective relays, cabling and controls required to
transmit power from the offsite transmission network to the
onsiteClassIEESFbuses.]

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure offsite circuit
OPERABILITY: )

. _

_ .__.

Inoperability of any of the offsite circuit support systems
results imediately in an inoperable offsite circuit as per

| the definition of OPERABILITY; however, exceptions are
I

(continued)

(continued)
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AC Sources-Operating;

! B 3.8.1

BASES (continued)
_

4

9

| 1.C0 allowed for specific support systems, provided that a
(continued) justification is given. Therefore, upon the inoperability

3

j of the following support systems for an offsite circuit, the
] declaration of an inoperable offsite circuit may be delayed:
! ,

-

,

L

/

/ e \ justification for delaying the declaration of offsitei

Thi ( circuit inoperability for each of the above items is as!

s,N follows:I

) m ,-
'

j ,.
-

:. s
i

f
.

--

[Ecch facility will define what constitutes an OPERABLE DG,
including the components of the DG, such as the diesel
engine, generator, Fuel Storage System, starting and control _
air, comoustion air intake and exhaust, cooling system,a

4 lubricatingoil, ventilation,andOGoutputbreaker.)
*

i
; [For this facility, as a minimum, the following su) port
j systems are required OPERABLE to assure DG OPERBI ITY: )

Y-
,_ ,_,,

'

i

|
- -

Inoperability of any of the DG support systems results-

immediately in an inoperable DG as per the definition ofi -

OPERABILITY; however, exce)tions are allowed for specific.

support systems provided t1at a justification is given.!
-

; Therefore, upon the inoperability of the following support
| . systems for a DG, the declaration'of an inoperable DG may be

delayed: j
'

>

| (continued)
1

(continued)
.

! l
;
4

|'

!
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AC Sources-Operating
B 3.8,1

BASES (continued)

LCO - -

(continued)

_

The justification for delaying the declaration of DG
inoperability for each of the above items is as follows:

_ _

/

_/ /- -

Each facility'will define what constitutes an OPERABLE
; automatic sequencer, including the components of the
sequencer such as programmable logic arrays).

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure (automatic
sequencer) OPERABILITY: )

>

s\ /_ _

\j . .y
\ 'N \

- ~

Inoperability of any of the [ automatic sequencer) support
-

systems results immediately in an inoperable [ automatic
sequencer) as per the definition of OPERABILITY; however,
exceptions are allowed for specific support systems provided
that a justification is given.

Therefore, upon the inoperability of the following support
systems for an [ automatic sequencer), the declaration of an
inoperable (automatic sequencer) may be delayed:

- -

- _

(continued)
1
1 (continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

LCO The justification for delaying the declaration of (automatic
(continued) sequencer) inoperability for each of the above items is as ifollows: |

1

o

/~-
', AC Sources and Comoonent OPERABILITY

*\'The definition of OPERABILITY states that a component shall|
be OPERABLE when it is capable of performing its specified !

functions and when all necessary attendant instrumentation,
,

controls, electrical powar, cooling or seal water,
lubrication or other auxiliary equipment that are required
for the component to perform its functions are also capable
of performing their related support functions. When
applying this definition to a component, say an Emergency
Core Cooling System (ECCS pump, the question arises, 'How
many AC sources are neces)sary for the pump to be considered
OPERABLE 7" For the electrical power distribution buses to

O- be OPERABLE, they simply have to be fully energized by one
of the capable sources accepted in the plant design, within
design voltage and frequency tolerances, and within
allowable environmental parameters such as temperature and

.

;
humidity. Similarly, an ECCS pump is OPERABLE if it is '

powered from such a fully energized and OPERABLE
distribution system. Note that for OPERABILITY of both the
distribution system and the components, no requirements,
beyond at least one of the electrical power sources that was
accepted as a part of the plant design, are made on how many
electrical power sources are available to power the bus.

Thus, for plant components and distribution buses, zero
electrical power sources means the component or bus is
inoperable. Fully energized from at least one power source
that was accepted as a N rt of the plant design means the
component or bus is OPERABLE (at least from the point of
view of needing electrical support). Thus, the arinciple
for component-(including electrical bus) OPERABI.ITY is that
a component may be considered OPERABLE if it has electricity
at its terminals (and the electricity came from a source
that was accepted as a part of the plant design). |

(continued)

O (continued) i

1

.1
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AC Sources-Operating
B 3.8.1

| BASES (continued)

LCO With this interpretation of component OPERABILITY, the next
(continued) question that arises is, "How can an ECCS pump that is only

powered from an offsite source be considered OPERABLE?" If
such a pump does not have electrical supprt from a DG, it
will not be able to function given a DBA and a loss of
offsite )ower. The short answer to this question is that it
is not t1e ECCS pump that was broken in the above scenario.
It was a DG that was inoperable. Thus, for operating MODES,
this LCO 3.8.1 contains the necessary ACTIONS for an
iiioperable required AC source (including a DG). Similarly,
for shutdown modes, LCO 3.8.2 contains the necessary ACTIONS
for an inoperable required AC source under shutdown
conditions. Cascading the inoperability of a single AC
source (including DG) to every component in the (division)
served by the AC scurce is liot necessary. The longer answer
to this question requires some additional explanation.

The electrical power systems at nuclear power plants are
designed to meet the GDC listed in Appendix A of 10 CFR 50.
The AC electrical power system is designed to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that the fuel, RCS, and containment design limits are not
exceehd. The OPERABILITY of the power sources ar. based
upon meeting the design basis of the plant. This includes
maintaining at least: ),s

~ '

a. {VS-BW CE,W,BWR/4: One [ division] ((Division 1 or
Division 2))) (VS-BWR/6: Twooutofthree[ divisions])
of the offsite AC and onsite DC power sources and
associated distribution systems OPERABLE during
accident conditions, assumin
power and a single failure; g a loss of all onsiteand

b. (VS-BW,CE,W,BWR/4: One (division] ([ Division 1 or
Division 2]))(VS-BWR/6: Two out of three |

(divisions)) of the onsite AC and DC power sources and i
associated distribution systems OPERABLE during
accident conditions, assuming a loss of all offsite ~i

power and a single failure.
1

See, for example, GDC 17, 33, 34, 35, 38, and 41.

An important corollary to or consequence of the design
requirements (a) and (b) above is the following. For a

(continued)

(continued)
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AC Sources-Operatin$B 3.8. |
1

() BASES (continued) ;

LCO safety-related component to be considered utntdt, it must
(continued) have both a source of offsite and onsite power. This is the

design basis definition that is shown here in lower case
letters and underlined to distinguish it from the actual
definition of OPERABLE that is used in the Technical
Specifications. This definition of nerable is every bit as
valid as the design criteria for a nuclear plant. The
difference is that a component is OPERABLE if it has at

gleast one AC source; however, it may not be goerable. To be
/ nerable, the component would have to have both an onsite

/ and offsite AC source.
K / *

,

\ Let's examine th differences between OPERABLE and gerable
'for the operating MODES of Applicab111ty that are governed
by Specification 3.8.1 (and other operating Technical
Specifications). For a typical plant, the LCO of
Specification 3.8.1 requires a DG and an offsite circuit for

each (division)ll components are both OPERABLE and operable
Thus, as long as the LCO of Specification.

3.8.1 is ir.et, a
(in terms of the electrical support they require).
Furthermore, if three or more AC sources are inoperable,
then the piant must enter LCO 3.0.3 and shut down.

C 's Therefore, in these two extremes, any difference between
V OPERABLE and operable becomes irrelevant. If two AC sources

are inoperable on the same bus, and if that bus has no other
source of power (e.g., a dead bus), then the two defin'tions
also give the same result, and every component in the

[ division) fact, the only time the difference becomesis inoperable since they have no electricalpower, in
relevant is when one or two (but with no dead bus) AC
sources become inoperable.

Thus, when in the ACTIONS of Specification 3.8.1 for one or
twoACsourcesinoperable,thecomponentsinthe(divisions)
associated with the inoperable AC source (s) he reason forare generally
OPERABLE but not nperable. At this point, t
defining OPERABillTY as requiring only one AC source becomes
clear. If one uses the design basis definition of
nerability in place of OPERABILITY, then every component in
the [ division) would have to be declared not nerable upon
the loss of a single AC source.

Performing the Required Actions of the TS for each component

that requires AC power in a (division)AC source is(when the componentsstill have AC power) just because one

(continued)
m

IV) (continued)
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AC Sources-Operating
B 3.8.1

BASES (continued),

|
| LCO inoperable is not necessary. Fix the AC source and

(continued) leave the components alone.

If we use the definition of goerability, then upon the loss
of two AC sources in different (divisions) the plant would

of components would be not operab1_e This would(divisions)
have to enter LCO 3.0.3 since two entire safety

make the
2 ,12 ,- and 24-hour Completion Times specified in LCO 3.8.1
for two DGs inoperable, one DG and one offsite circuit
inoperable,'and two offsite circuits inoperable,
r pectively, irrelevant.

,

By not cascading'the inoperability of a single AC source
down to all the components in its safety (division), two
things are, lost: ;

< \ .-

a. The Required Actions for an inoperable component in
the component LC0; and

b. A message to the component LCO that the component in
this (division) is potentially inoperable under
certain Design Basis Events.

'

The loss of (a) is probably n t imp 'rtant. Usually, the
Required Action is sim)1y to restore the component to
OPERABLE status. In 111s case, it is not the component that
is broken, it is the AC source. The AC source will be fixed
within its Completion Time, or other remedial actions, such
as a plant shutdown, will be taken.

The loss of (b) is important. Most component LCOs do not
allow continued plant operation with a complete loss of
function. For example, a typical ECCS Specification will
allow loss of ECCS function in one (division) for 72 hours
but will require a shutdown if all ECCS function is lost.
It is clear that if the design basis definition of
operability was used, and if a DG in one (division) was out
of service coincident with an ECCS pump in another
(division), a shutdown would be required by the ECCS
Specification since two ECCS pumps would be not peerable.
However, when the Specification definition Lf OPERABILITY is
used in place of oo_erability, the ECCS Specification shows
one pump inoperable with a 72-hour Completion Time, and the
AC sources TS would have one DG inoperable with a 72-hour

(continued)

(continued)

O
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AC Sources-Operating
B 3.8.1

OV BASES (continued)
..

LC0 Completion Time. Thus, there appears to be a difficulty if
(continued) an AC source is out of service in onc

| division)f service in
, and a

required feature (such as an ECCS pumps is out o
another(division).

The problem is that this situation (AC source inoperable in
one (division), required feature inoperable in another),

represents a potential loss of required feature function
Ander some of the conditions set forth in the design basis,

f By using the TS definition of OPERABILITY, no message is
#e sent to the required feature LCO upon the inoperability of
N an AC source. To fix this problem, a cross-(division) check

\ is incorporated into this LCO 3.8.1. See Condition B (forc

offsite source inoperability) and see Condition D (for,

onsite source inoperability). The purpose of these two
conditions is to recognize that when in them, the plant is
in a potential loss-of-function situation. The effect of
these two Conditions is to reduce the Completion Time for an

' inoperable AC source to less than 72 hours. See the
appropriate ACTIONS discussion for more information.

Another point of view is that, in practice, the design basis
(O requirement for coerability is relaxed for brief periods ofs

V time (typically 72 hours or less) while in an
AC Sources-Operating ACTION statement. If a (Division 1)
DG is out of service, all of the components in the safety
(division) associated with that DG are not declared
inoperable (even though by the strict definition of
operability above, they are, in fact, not pattabitt).
Instead, the definition of spatilbility is relaxed to that of
OPERABILITY, which says that if a component in the
(division) that has an out-of-service DG has electricity at

'
its terminals, it is OPERABLE for the purpose of satisfying
its component LCO. Thus, the only ACTION that has to be
taken is thtt of the DG LCO. This relaxation of the design
basis definition of operability is deemed acceptable because
the DG inoperability is only allowed to persist for a
limited amount of time (e.g., 72 hours in this case). The
net effect of this interpretation is that during the
72 hours, the GDC are not met. The plant could not take a

'

worst-case single failure and still maintain all safety
functions with a loss of all offsite AC sources, in other
words, we accept the risk of loss of single-failure
protection for an event that involves total loss of offsite
AC sources for 12 hours.

(ccntinued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

LCO The above discussion holds equally well for the companion
(continued) Condition of one offsite circuit inoperable (instead of a

DG). Thus, the requirement for both an onsite and offsite
AC source of power found in the definition of operability is
relaxed for 72 hours while in the AC Sources--Operating
ACTION statement for one offsite circuit inoperable,

i

This relaxation of a design basis requirement is only
implemented when in an ACTION of Specification 3.8.1. At
all other times, the correct design basis interpretation of
ths 'Necessary electrical power' in the definition of
antnbility is that both onsite and offs.ite AC sources are
required for a component to be considered operable and thus
meet the design basis requirements.

Sfparation and Independence of AC Sources

An additional corollary to or consequence of the design
requirements in GOC 17 is that the AC sources in one
[di. vision) must be separate and independent (to the extent
possible) of the AC sources in the other [ division (s)). For
the onsite diesel generators, the se arat1on and
independence is complete. That is, G C 17 requires,,

"The onsite electric power supplies, including the
batteries, and the onsite electrical distribution
system, shall have sufficient independence, for
redundancy, and testability to perform their safety
functions assuming a single failure."

for the offsite AC sources, the separation and independence
is to the extent practical. That is, GDC 17 requires,

" Electric power from the transmission network to the
onsite electrical distribution system shall be
supplied by two physically independent circuits (not
necessarily on separate rights of way) designed and
located so as to minimize to the extent practical the
likelihood of their simultaneous failure under
operating and postulated accident and environmental
conditions."

It is not acceptable to extrapolate from these words in
GDC 17 that the offsite circuits are not completely separate
and independent and conclude therefore that a single circuit

(continued)

(continued)
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I
AC Sources-Operating

B 3.8.1

BASES (continued)

LCO cross-tied between (divisionsl meets the CDC 17 requirements
(continued) for offsite sources. Similarly, if interrupting devices or ;

protective relaying that normally serves to provide
electrical independence between the two circuits are
inoperable, it is not acceptable to conclude that all
offsite circuits are still OPERABLE. In general, the two
offsite circuits are to be maintained separate and
independent to the same extent as in the plant design.

/ -,

/ }
APPLICABILITYs The AC sources and sequencers are required to be OPERABLE in

{VS-BW,CE,W: MODES 1, 2, 3, and 4) {VS-GE: MODES 1, 2, ands

3)toensurethat:
a, ' Acceptable fuel design limits and reactor coolant

~ pressure boundary limits are not exceeded as a result
of anticipated operational occurrences (A00s) or
abnormal transients; and

< .

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

AC power requirements for'{VS-BW,CE,W: MODES 5 and 6)
{VS-GE: MODES 4 and 5) are covered in Specification 3.8.2,
"AC Sources-Shutdown." j
A Note has been added to provide clarification that for this
LCO, all required (Division I? {VS-BW CE W.BWR/4: and
(Division 2)) (VS-BWRAC electrical sources /6:-, (D' vision 2), and (Division 3])

and (automatic sequencersD shall be
treated as an entity with a single Completion T me.

ACTIONS Ad

Condition A is one required offsite circuit inoperable. The
Required Action A.1 is to restore all required AC electrical
power sources (offsite circuits and DGs) to OPERABLE status
within a Completion Time of 72 hours {VS-BWR/6: for
LDivision 1 and Division 2) and within (72 hours) for
LDivision3]).

(continued)

(continued)O
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i AC Sources-Operating

B 3.8.1

BASES (continued)

ACTIONS Performance of SR 3.8.1.1 ensures a highly reliable power
(continued) source and no common cause failure for the remaining

required offsite {VS-BW CE W BWR/4: circuit) (VS-BWR/6:
circuits). The OPERABILITY of the remaining required
offsite {VS-BW,CE,W,BWR/4: circuit) (VS-BWR/6: circuits)
must be verified once within I hour and once per 8 hours
thereafter until the inoperable offsite circuit is restored
to OPERABLE status.

SR 3.8.1.1 is only required when in Condition A. SR 3.8.1.1
is essentially identical to the normal weekly SR of offsite
circuits (i.e., SR 3.8.1.4). The only difference is that
SR 3.8.1.1 has a shorter frequency for verification of the
OPERABILITY of the remaining required OPERABLE offsite
circuit. If a second required circuit fails SR 3.8.1.1, the
second offsite circuit is inoperable, and Condition F, for
two offsite circuits inoperable, is entered.

Per Regulatory Guide 1.93, ' Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition A for
a period that should not exceed 72 hours {VS-BWR/6: for
| Divisions 1 and 2). The [72-hour) Completion Time for a

offsite circuit inoperability is plant
: Division 3}Ltemstobeconsideredinchoosingthisspecific.
Completion Time are: s

Potential light-loading of the (Division 3 DG during
the [72-hourl period when the one required)offsite

a.

circuit for [ Division 3) is inoperable; and

b. The safety function of [ Division 3).

In particular, the Completion Time for a (Division 3
offsite circuit inoperability shall not exceed 72 hou)rs if
(Division 3) systems support other ESF functions in addition
to the HPCS function). With one offsite circuit inoperable,
the reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with
attendant potential for a challenge to the plant safety
systems. In this Condition, however, the remaining OPERABLE
offsite {VS-BW,CE W.BWR/4: circuit) (VS-BWR/6: circuits) and
DGs are adequate to supply electrical power to the onsite |

Class lE Distribution System.
'

(continued)

(continued)
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AC Sources-Operating
B 3.8.1 {

OQ BASES (continued) |

ACTIONS The72-hour {VS-BWR/6: (or 72-hourD for (Division 3)))
(continued) limit takes into account the capac'ty and capability of the

remaining AC sources, reasonabic time for repairs, and low
probability of a DBA occurring during this period. If
Required Action A.1 and its associated Completion Time are
not met, a controlled shutdown must be performed per
Required Action J.1 and Required Action J.2.

{V'S-BW,CE,W: B.1. B.2.1. and B.2.2)
{VS-GE: B.1. and B.2)'

[ {VS-BW,CE,W:s

's Condition B is no offsite power to one [ division) of the
onsite Class IE Power Distribution System MQ one or more
required support or sup)orted featdres, or both, inoperable
that are associated wit 1 the other [ division) that has
offsite power, or with opposite OPERABLE DC power
subsystem (s), or both, 08 the turbine-driven auxiliary
feedwater pump inoperable,

s <

{VS-W,CE,W:' -

Note that the QB in Condition.B is not an exclusive "or".
O That is, the 08 in Condition b includes Conditions in which:

a. One or more required support or supported features, or
both, are inoperable. . .; or

b. A Condition in which the turbine-driven auxiliary
feedwater pump is inoperable; or

c. Both (a) and (b) above.)

(VS-BWR/4:
Condition B is no offsite power to one (division) of the
onsite Class lE Power Distribution System MQ one or more
required support or sup)orted features, or both, inoperable
that are associated wit 1 the other (division) that has
offsite power, or with opposite OPERABLE DC power
subsystem (s),orboth.)

{VS-BWR/6:
Condition B is no offsite power to one (division) of the,

| onsite Class lE Power Distribution System MQ one or more
required support or sup)orted features, or both, inoperable
that are associated wit 1 the other (divisions) that have

(continued)

(continued)
v
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AC So. rc<.s-Operating i
B 3.8.1 |

BASES (continued)

ACTIONS offsite power, or associated with opposite OPERABLE DC power
I (continued) subsystem (s), or both.)

Condition B is a companion Condition to Condition A. That
is, it is not possible to be in Condition B without also
being in Condition A. [For there to be no offsite power to
one (divisionD of the onsite Class IE Distribution System,
one offsite c<rcuit and any cross-ties to other offsite
circuits must be inoperable or not connected.)

,/
'

The rationale behind Condition B comes from GDC 33, 34, 35,
38, and 41. They state that,

s e
'' Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
isolation, and containment capabilities shall be
provided to assure that for onsite electrical power
system operation (assuming offsite power is not
available) and for offsite electrical power system
operation (assuming onsite )ower is not available) the
system safety function can se accomplished assuming a
single failure." .

,

If, as per the GDC, we assume that all onsite power is not
available, then Condition B represents a loss of function
for the feature that is inoperable in the other
(VS-BW,CE,W,BWR/4: [ division)thathas) (VS-BWR/6:
[ divisions] that have) offsite power, or is associated with
opposite OPERABLE DC power subsystem (s), or both.

Definition of BX: The allowable time for continued plant
operation in Condition B is BX hours. BX is determined as
follows. Consult the TS for the required feature that is
inoperable. Define BXi as the Completion Time that the
inoperable required feature TS allows for a complete loss of
all required feature functior.. If no loss of function is
allowed (e.g., if upon the loss of required feature function
a shutdown is required), then assign BXi = 0 hours. For
each required feature that is inoperable, there will be a
BXi. BX is then defined as the minimum of all the BXi;
however, if BX is found to be less than 24 hours, BX is
reset to 24 hours. If BX is found to be greater than
72 hours, then BX is 72 hours.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS There is one exception to the above rule for finding BX.
(continued) Usually, 24 hours s BX s 72 hours. However, if the plant is

in Ccndition B and Condition F (two required offsite
circuits inoperable) simultaneously, then BX - 12 hours.
The rationale for the reduction to 12 hours is that
Condition F (two required offsite circuits inoperable) is
assigned a Completion Time of 24 hours consistent with
Regulatory Guide 1.93 (Ref 4.). However, on a risk basis,

, Regulatory Guide 1.93 allowed a Completion Time of 24 hours

/y for two required offsite circuits inoperable, based upon theassumption that two complete safety [ divisions) of
components ara OPERABLE. When in Condition B and Fs

N simultaneously, this is not the case, and a shorter
~Completten Time of BX - 12 hours is appropriate.

BX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to transients associated with shutdown. (Theaboveaddresses.the potential for loss of function under certain
Conditions postulated in the design basis. In the event of
an actual loss of function, the TS covering that loss of
function will control the Completion Time.)

(D
(vj The specific list of hequired' support and supported

features" encompassed by Condition B is provided in
Reference 5. Required features are those that are designed
with functionally redundant safety-related [divisionsl. If
a plant has a required feature that has no functional'y
redundant counterpart, that feature may not be required to
be included. This is unlikely, however, since single-
failure considerations usually require functional redundancy
of safety features. Since the Completion Time allowance for
this Required Action is limited to 72 hours, those systems
with allowed Completion Times 2 72 hours for complete loss
of function are not included as required features to be
checked.

The reason that Condition B is for no offsite power to one
[ division) of the onsite Class lE Distribution System is
because losing one offsite circuit may not necessarily
result in the total loss of offsite power to the [ division]
because of possible cross-ties to other offsite c1rcuits.
No offsite power source to one [ division) needs to be
established before the determination can be made whether an,

I

(continued)
1

(continued)
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AC Sources-Dperating
| B 3.8.1

BASES (continued)
_

ACTIONS inoperable redundant feature in the other (divisions) would
(continued) result in a potential loss of function.

{VS-BW,CE,W:
Auxiliary feedwater is provided by a [50%1-capacity motor-
driven feedwater pump in (Division 1), a 50%)-capacity
motor-driven feedwater pump in (Division 2], and a [100%)-
capacity turbine-driven feedwater pump. Therefore, assuming
that all onsite power is not available (as per the GDC),
Condition B reduces the 72-hour Completion Time to BX hours
(see above for definition of BX) for the case in which
auxiliary feedwater function has been reduced to only (50%)
of capacity or less.)

,

{VS-BW,CE,W:'
The turbine-driven auxiliary feedwater pump is not included
with the "one or more required support or supported
features, or both, inoperable that are associated with the
other (division) that qas offsite power,* because the
feedwater pump is steam driven (as op)osed to motor driven),
and thus is not ' associated * with eitler [ division) of the
AC electrical power sources.) f

\,{VS-BW,CE,W: '

The Note for Required Action B.2.2 states, ' Required Action
B.2.2 is only required in MODES 1,"2, and 3, and in MODE 4
when auxiliary feedwater is being used for plant shutdown
and startup." This Note is consistent'with the
Applicability requirements of Specification 3.7.4,
' Auxiliary Feedwater System." When the pressure is
< 715 psig) the turbine-driven auxiliary feedwater pump need
not be capable of meeting the SR limits of SR 3.7.4.2 on
developed head to satisfy the OPERABILITY requirements of
Required Action B.2.2. The pump must be capable of coming
up to speed and delivering flow, however. Furthermore, the
licensee shall verify that the pump passed its last
SR3.7.4.2.)

Operation may continue in Condition B for a period that
should not exceed BX hours. In this condition, the

remaining OPERABLE offsite circuit and DGs are adequate to

(continued)

(continued)
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AC Sources-Dperating
B 3.8.1

BASES (continued)
>

ACTIONS supply electrical power to

theonsiteClass1EDistribu(Division 1andDivision2) limit
' continued) oftion System. The BX-hour

takes into account the comsonent OPERABILITY of the
redundant counterpart to tae inoperable required feature.
Thus, on a component basis, we may have lost single-failure
protection for the required feature's function; however, weaave not lost function. Similarly we take into account the
capacity and capability of the rema,ining AC sources,
reasonable time for repairs, and low probability of a DBA// occurring during this period. If the Required Actions of

k Condition B and the associated Completion Times are not met,
'NActionJ.1andRequiredActionJ.2.a controlled shutdown must be performed per Required

s.
'f 4

y ,< N
< \ -

Condition C is one required DG inoperable. Required Action
C.1 is to restore the required AC electrical power sources
(offsite circuits and DGs
Completion Time of 72 hour)sto OPERABLE status within a
(VS-BWR/6:

[72 hours)forLDivision))).for LDivision 1 and Division 2) and within
Performance of S 3.8.
supply by checkin 2 ensures a highly reliable power
offsite circuits.g on the OPERABILITY of the required
1 hour of entering Condition C, and once per 8 hoursSR 3.8.1.2 must be performed once within',he re a f ter.

circuit results in an inoperable circuit.Failing to perform SR 3.8.1.2 on a givenSimilarly if a
circuit fails to pass SR 3.8.1.2, it is inoperable. ,Upon
offsite circuit inoperability, additional Conditions must
then be entered to reflect the new plant state.

!

for the remaining required DG s). Performance of SR 3.8.1.3 ensures no common cause failure
common cause inoperability of(the remaining required DG(s)The determination of no

must be made once within (8) hours of et=H ng Condition C.
If during the performance of SR 3.8.1.d sammon cause is
found, or if a required DG fails SR 3.8.1.3 for some other
reason, then two required DGs are inoperable and Condition Gis entered.

Note 3 of Condition C requires that SR 3.8.1.3 shall be
completed if Condition C is entered.
DG inoperabilities must be investigated for common causeThe intent is that all

.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

f ailures as per SR 3.E.1.3, regardless of how long the DG
ACTIDNS

(continued) inoperability persists.

Per Regulatory Guide 1.93, ' Availability of Electric Power
Sources * (Ref. 4), operation may continue in Condition C forfora period that should not exceed 72 hours (VS-BWR/6:

The 172-hour) Completion Tine for a
LDivisions 1 and 2).; Division 3) DG inoperability is based upon the risk-
significance of the (Division 3) DG in co>ing with a station

Calculations show that tie core meltblackout (SBO).
frequency increases substantially for an 580 with a
[ Division 3] DG inoperable for 14 days as compared to an SB0
withgnOPERABLE[ Division 3)DG.
The Completion Time for a (Division 3) DG may be increased

'

from [72 hours) to [14 days) consistent with the HPCS TS
provided:

The [ Division 3) sole function is to support the HPCS
'

a.
function; and /

' ,e

Calculations show that the increase in the core meltb.
frequency for an SB0 with an inoperable [ Division 3)
DG is acceptably low. x,

(w

If other ESF functions are supported by (Division 3), or if
calculations show that the increase in core melt frequency
for an SB0 with an inoperable (Division 3) DG is
unacceptably high, then the Completion Time for an
inoperable [ Division 3) DG shall be (72 hours).)

In Condition C, the remaining OPERABLE DGLs] and offsite
circuits are adequate to supply electrical power to the
onsite Class IE Distribution System. The 72-hour {VS-BWR/6:

limit takes into account
(or [72-hour) for (Division 3)))he remaining AC sources,the capacity and capability of t
reasonable time for repairs, and low probability of a DBA
occurri.ig during this period. If Required Action C.1 and i

its associated Completion Time are not met, a controlled
shutdown must be performed per Required Action J.1 and
Required Action J.2.

(continued)

(continued)
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AC Sources-Operating '

B 3.8.1

BASES (continued)

ACTIONS (VS-BW,CE,W: D.1. D.2.1. and 0.2.2)
(continued) {VS-GE: D.1 and D.2)

(VS-BW CE.W:
Condition D is one required DG inoperat.le &NQ one or more
required support or sup)orted features, or both, inoperable
that are associated wit 1 the OPERABLE DG(s , or with an
opposite OPERABLE DC power subsystem, or b th, QB the
turbine-driven auxiliary feedwater pump inoperable.

,

/ (VS-BW,CE,W:Y

(
s Note that the 08 in Condition D is not an exclusive "or".

4 at is, the QB in Condition D includes Conditions in which:Th

a. One or more required support or supported features, or '

i, both, are inoperable. . .; or

b. A Condition in which the turbine-driven auxiliary
feedwater pump is inoperable; or

'

c. Both (a) and (b) above.}
.

# '

(VS-BWR/4: N
.

Condition D is one required DG inoperab^te AND one or more|
required support or sup)orted features, or both, inoperable

( that are associated wit 1 the OPERABLE DGs, or with an
opposite OPERABLE DC power subsystem,_or both.)

/ %
'

{VS-BWR/6:
Condition D is one DG inoperable AMQ one or more required
support or supported features, or both, inoperable that are
associated the OPERABLE DGs, or with opposite OPERABLE DC
power subsystems, or both.}

Condition D is a companion Condition to Condition C. That
is, it_is not possible to be in Condition D without also
being in Condition C.

The rationale behind Condition D comes from GOC 33, 34, 35,
38, and 41. They state that,

" Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
isolation, and containment capabilities shall be-

.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS provided to assure that for onsite electrical power
i

(continued) system operation (assuming offsite power is not
available) and for offsite electrical power system
operation (assuming onsite power is not available) the
system safety function can be accomplished assuming a l
single failure."

If, as per the GDC, we assume that all offsite power is not
available, then Condition D represents a loss of function
for the feature that is innperable in the other
{VS-BW.CE,W,BWR/4: [ division) that has an OPERABLE DG or in
the opposite OPERABLE DC power subsystem, or both.) (VF-
CWR/6: [ divisions) that have OPERABLE DGs or in opposite
OPERABLE DC power subsystems, or both.)

Definition of DX: The allowable time for continued plant
operation in Condition D is DX hours. DX is determined as
follows. Consult the TS for the required feature that is
inoperable. Define DXi as the Completion Time that the
inoperable required feature TS allows for a complete loss of
all recuired feature function. If no loss of function is
allowed (e.g., if upon the loss of required feature function
a shutdown is required), then assign Xi - 0 hours.

For each required feature that is inoperable, there will be
a DXi. DX is then defined as the minimum of all the DXi;
however, if DX is found to be less than 2 hours. DX is reset
to 2 hours. If DX is found to be greater than 72 hours,
then DX is 72 hours.

DX as defined above is acceptable b'ecause it minimizes risk
while allowing time for restoration before subjecting the
plant to transients associated with shutdown. (The aboveaddresses the potential for loss of function under certain
Conditions postulated in the design basis. In the event of
an actual loss of function, the TS covering that loss of
function will control the Completion Time.)

The specific list of " required support and supported[

| features" encompassed by Condition D is provided in
Reference 5. Required features are those that are designed
with functionally redundant safety-related [ divisions;l. If
a plant has a required feature that has no functional y
redundant counterpart, that feature may not be required to
be included. This is unlikely, however, since single-

(continued)

(continued)
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AC Sources-Operating i

B 3.8.1

BASES (continued) )

ACTIONS failure considerations usuall/ require functional redundancy
(continued) of safety features. Since the Completion Time allowance for

this Required Action is limited to 72 hours, those systems
with allowed Completion Times 172 hours for complete loss ,

of function are not included as required features to be !

checked.

(VS-BW,CE,W:
Auxiliary feedwater is provided by a (50%j-capacity motor-

/ driven feedwater pump in (Division 1), a [50%)-capacity
/ motor-drivenfeedwaterpumpin(Division 2],anda(100%)-
\s capacity turbine-driven feedwater pump. Therefore, assuming

X that all offsite power is not available (as per the GDC),
' Condition D reduces the 72-hour Completion Time to DX hours

for the case in which auxiliary feedwater function has been
reduced to only [50%) of capacity or less.)

,

{VS-BW CE.W: e
_

.

The turbine-driven auxiliary feedwater pump is not included
with the "one or more required support or supported
features, or both, ino) era ^ule that are associated with the
other (division) that 1as an OPERABLE DG" because the

O feedwater pump is steam driven (as op)osed to motor driven),
and thus is not "associ&tod" with eitier (division) of the
AC electrical power sources.)

{VS-BW,CE.W:
. /.

The Note for Required Action D.2.2 states, " Required Action
0.2.2 is only required in MODES 1, 2, and 3, and in MODE 4
when auxiliary feedwater is being used for plant shutdown
and startup." This Note is consistent with the
Applicability requirements of Specification 3.7.4,
" Auxiliary Feedwater System." When the pressure is
< (715 psig) the turbine-driven auxiliary-feedwater pump
need not ba capable of meeting the SR limitt. et' SR 3.7.4.2
on developed head to satisfy the OPERABIt.!TY requirements of
Required Action D.2.2. The pump must be capable of coming
up to speed and delivering flow, however. Furthermore, the
licensee shall verify that the pump passed its last
SR3.7.4,2.)

0)eration may continue in Candition D for a period that
siould not exceed DX hours. .In this Condition, the
remaining OPERABLE DG[s] and offsite circuits are adequate

(continued) ;

p (continued)- i
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS to sup)1y electrical power to the onsite Class 10
(continued) Distri)ution System. The DX-hour limit takes into account

the component OPERABILITY of the redundant counterpart to
the inoperable required feature. Thus, on a component
basis, we may have lost single-failure protection for the

|
required feature's function; however, we have not lost
function. Similarly, we take into account the capacity and,

l capability of the remaining AC sources, reasonable time for
| repairs, and low probabiluy of a L'8A occurring during this

period. If the Required Actions of Condition D and the!

associated Completion Times are not met, a controlled
shutdown must )e performed per Required Action J.1 and
Required Action J.2.

'E.1 and E.2
ss

Condition E is one required offsite circuit inoperable MQ
one required DG inoperable. The Required Action is to
either restore all required offsite circuits to OPERABLE
status within a Completion Time of 12 hours DB restore all
required DGs to OPERABLE status within a Completion Time of
12 hours. . Condition E has been modified by a Note to
indicate that when Condition E is entered with no AC source
to one [ division), LC0 3.8.7 must be immediately entered.
Pursuan". to the uefinition of OPERABil.lTY, this action-

$ should have already taken place; however, it is noted here
to indicate that the Completion Time for Condition E under
this situation is governed by the Completion Time of
RequiredActionA.1ofLCO3.8.7.g
Per Regulatory Guide 1.93, "Availab'ility of Electric Power
Sources" (Ref. 4), operation may continue in Condition E for
a period that should not exceed 12 hours. The alternative
Completion Time is for the situation in which condition E

.was entered with no AC power to one [ division), and the
Completion Time to restore all required offsite circuits or
DGs is then governed by LC0 3.8.7.

In Condition E, individual redundancy is lost in both the
offsite electrical power system and the onsite AC electrical
porer system. Since power system redundancy is provided by
two diverse sources of power, however, the reliability of
the power systems in this Condition may appear higher than
that in Condition F (loss of both required offsite
circuits). This difference ir< reliability is offset by the

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS susceptibility of this power system configuration to a
(continued) single bus or switching failure. The 12-hour or the

alternate Completion Time limit takes into account the
capacity and capability of the remaining AC sources,
reasonable time for repairs, and low probability of a DBA
occurring during this period. If Required Action E.1 and
Required Action E.2 and their associated Completion Times
are not met, a controlled shutdown must be performed per
. Required Action J.1 and Required Action J.2.-

/
/ f_d '

N. ?

\ Condition F is two required offsite circuits inoperable.
Required Action F.1 is to restore at least
([VS-BW,CE,W,BWR/4: (one))VS-BWR/6: two) required offsite
(VS-BW,CE,W,BWR/4: circuit [s])
(VS-BWR/6: circuits) to OPERABLE status.
The intent of this Required Action is to restore either all
required offsite circuits, or all but one required offsite
circuit, to OPERABLE status within a Completion Time of
24 hours. ,

Per Regulatory Guide 1. 3, " aklabilityofElectricPower
Sources" (Ref. 4), operation may continue in Condition F for-

a period that should not exceed 24 hours. This degradation
level means that the offsite electrical power system does
not have the capability to effect a safe shutdown and to
mitigate the effects of an accident; however, the onsite AC
source have not been degraded. This degradation level
generally corresponds to-a total loss of the immediately
accessible offsite power sources.

Because of the normally high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources-inoperable
that involve one or more DGs inoperable.

However, two factors tend to decrease the severity of this
degradation level:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

(continued)
i .(continued)
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AC Sources-Operating|

l B 3.8.1

BASES (continued)
_

,

ACTIONS b. The time required to detect and restore an unavailable
(continued) offsite power source is generally much less than that

required to detect and restore an unavailable onsite
AC source.

With both of the required offsite circuits inoperable,
sufficient onsite AC sources are available to maintain the
unit in a safe shutdown condition in the event of a design
basis transient or accident. In fact, a simultaneous loss
of offsite AC sources, a LOCA, and a worst-case single
failure were postulated as a part of the design basis in the
safety analysis. Thus, the 24-hour limit provides a period
of time to effect restoration of all or all but one of the
offsite circuits commensurate with the importance of
maintaining an AC electrical power system capable of meeting
its design criteria.

Per Reference 4i with the available offsite AC source two
less than required by the LCO, operation may continue for 24
hours. If two offsite sources are restored within 24 hours,
unrestricted operation may continue. If only one offsite
source is restored within 24 hours, power operation may
continue for a total time that should not exceed 72 hours
(consistent with the loss of one AC source),

if no offsite source is restored within'the first 24-hour
period of continued operation, a controlled shutdown must be
performed per Required Action J.1 and Required Action J.2.

IL1 .

Condition G is two required DGs inoperable. Required Action
G.1 is to restore at least (VS-BW,CE,W,BWR/4: (one))
VS-BWR/6: two) required diesel
VS-BW.CE,W,BWR/4: generator (s))
VS-BWR/6: generators) to OPERABLE status.

The intent of this Required Action is to restore either all
required DGs, or all but one required DG, to OPERABLE status
within a Completion Time of 2 hours.

With two DGs inoperable, there are no remaining standby AC
sources. Thus, with an assumed loss of offsite electrical
power, insufficient standby AC sources are available to
power the minimum required ESF functions. Since the offsite

(continued)

(continued)
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i AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS electrical power system is the only source of AC power for
(continued) this level of degradation, the risk. associated with

continued operation for a very short time could be less than !
that associated with an immediate controlled. shutdown (the

'

innediate shutdown could cause grid instability, which could
result in a total loss of AC power). Since any inadvertent
generator trip could also result in a total loss of offsite
AC power, however, the time allowed for continued operation
.is severely restricted. The intent here is to avoid the
risk associated with an immediato controlled shutdown and to

/s/ minimize the risk associated with this level of degradation.-
- e

\' continue for a period that should not exceed 2 hours.Per Reference 4, with both DGs inoperable, operation may
If

both DGs are restored within 2 hours, unrestricted operation
may continue. If only one DG is restored within these 2
hours, operation may continue for a total- time that should
not exceed 72 hours (consistent with the loss of one AC

continu)ed operation,'a controlled shutdown must be performed
source . If no DG is restored within the first 2 hours of

per Required Action J.1 and Required Action 1.2.
,

U
,.

,

Condition H is three required AC sources inoperable. The
Required Action is to enter LCO 3.0.3 immediately.

Condition H corresponds to a lev [ of' degradation in which
all redundancy in the AC electrical power supplies has been
lost. At this severely degraded level, any further losses
in the AC electrical power system Surveil will cause a loss
of function. Therefore, no additional time is justified for
continued operation. -The plant should be brought promptly
to a controlled shutdown as required by LCO 3.0.3. During <

the shutdown process, the AC electrical. power system should '

be critically monitored, and necessary actions taken, such
as cross-connecting a supply-to a load, if required, to
ensure a safe shutdown.

. L.1

Condition I is one required (automatic load sequencer)
inoperable. The-Required Action is to restore all required
[ automatic load sequencers) to OPERABLE status within the-
Completion Time of (2) hours (for Divisions 1 and 2).

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIDNS (VS-BWR/6: If the sequencer is associated with
(continued) LDivision 3), then the Completion Time is [2 hours).)

[ Division 3)[The [2-hour) Completion Time for an inoperable(VS-BWR/6:
(automatic sequencer? is plant specific. Items

to be considered in specifying th's Completion Time for a
given facility include:

/
The' safety function of [ Division 3). If[ Division 3)a.

/ supports only the HpCS function, then there may not
/ even be a (Division 3) (automatic sequencer) because

i N there is only one large load to be connected to the
Q Division 3) ESF bus, if other ESF functions are

supported by [ Division 3], then the Completion Time
for an inoperable [Divisson 3) (automatic sequencer)
shall be [2 hours); and

,

b, The safety function of the [ Division 3) [ automatic
sequencer); '

.-
j c |.
| 1. What is its role in mitigating a DBA?

2. Dres the [ Division 3) [ automatic sequencer]
function as a support system to the [Divis'on 3)
DG, [ Division 3) offsite circuit, or both? What

,
ESFfunctionsdoesitsupport?)

\ -

i 3. What is the role of the (Division 3) [ automatic
sequencer) in mitigating an SB0?)

\
Condition I corresponds to the sequencer (s for [one ESF
bus) being inoperable. If the sequencer (sj to [more than
one ESF bus) are inoperable, enter LCO 3.0.3.

|

The sequencer (s) is (are) an essential support system to
:both the offsite circuit and the DG associated with a given
ESFbus.] [Furthermore, the sequencer is on the primary
success path for most major AC electrically powered safety
systems powered from the associated ESF bus.) Therefore,
loss of an (ESF bus's sequencer) affects every major ESF
system in the [ division). The [2)-hour Completion Time for
(Divisions 1 and 2) {VS-BWR/6: and [2-hour) Completion Time
for LDivision 3]) provides a period of time to correct the
problem commensurate with the importance of maintaining
sequencer OPERABILITY. This time period also ensures that

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

i

ACTIONS the probability of an accident (requiring sequencer
(continued) OPERABILITY) occurring during periods where the sequencer is

inoperable is minimal.

(For plants that can show that the sequencer's role is less
vital a longer Completion Time may be appropriate. For
examp e, if the ESF loads are block-loaded onto the offsite
circu t so that no sequencer o)eration is required, then it

: may be possible to show that t1e sequencer is solely linked
to DG OPERABILITY. In such a case, a Completion Time of (72

| [ hours) may be appropriate.)
. -2

| s\ When a sequencer is inoperable, the associated LESF bus) is
! ' declared inoperable, and LCO 3.8.7 is immediately entered.
! In LCO 3.8.7 it is determined whether the loss of functional
: capability exists by verifying whether one or more support
i or supported features, or both, are inoperable that are
| associated with the other ESF buses,

j J.1 and_L 1 ' e
i

-
.

.

The plant must be placed in a MODE in which the LCO does not

O apply if the inoperable AC electrical power sources and
sequencers cannot be restored to OPERABLE status within thea

i associated Completion Time. This is done by placing the
| plant in at least MODE 3 within (VS-BW,CE W: 6 hours)
j (VSeGE: 12 hour 4) and in (VS-BW,CE,W: MODE 5)
; (VS-GE: MODE 4) within 36 hours. The kilowed Completion
'

Times are reasonable, based on operating experience related
i to the amount cf time recuired to reach the required MODES
i from full power in an orderly manner and without challenging
j plant systems.
,

t .

The AC source are designed to permit inspection and! SURVEILLANCE
-

| REQUIREMENTS . testing of all important areas and features, especially
; those that have a standby function, in accordance with
'

GDC 18 (Ref. 6). Periodic component tests are supplemented
j by extensivt functional tests during refueling' outages

(under simulated accident conditions . The SRs for
i demonstrating the OPERABILITY of the)DGs'are in accordance
e

. with the recommendations of Regulatory Guide 1.9,
4 * Selection, Design, and Qualification of Diesel Generator
j Units Used as Onsite Electric Power Systems at Nuclear

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE Power Plants' (Ref. 2); Regulatory Guide 1.108
RE')UIREMENTS " Periodic Testing cf DG Units Used as Onsite Electric Power

(continued) Systems at Nuclear Power Plants" (Ref. 7); and Regulatory
Guide 1.137, ' Fuel Oil Systems for Standby DGs" (Ref. 8), as
addressed in the FSAR.

SR 3.8.1.1

This SR'is required only when in Condition A, 'One offsite
circuit inoperable." Upon the inoperability of an offsite
circuit, any remaining required offsite circuits that are
OPERABLE must be checked for OPERABILITY within I hour of
entering Condition A and once per 8 hours thereafter. If
additior.a1 offsite circuits are found inoperable, they must
be declared inoserable, and the corruponding Conditions of
LCO 3.8.1 must se, entered.

The requirement to perform SR 3.8.1.1 continues until
LCO 3.8.1 is met, or until the plant is put in a MODE of
operation outside of the Applicability of LCO 3.8.1.

This SR assures proper circuit continuity for the offsite
AC power supply to the onsite distribution network and
availability of offsite AC power. The breaker alignment
verifies that each breaker is in-its correct position to
ensure distribution buses and loads are connected to their
preferred power source. The check on devices that provide
the separation and independence assures that protective
relaying and interrupting devices are OPERABLE so that
circuit independence can be maintained.

This Surveillance Frequency is justified based on the
necessity to maintain a reliable AC electrical power system.
The frequency of 1 hour and once per 8 hours thereafter
takes into account the time required to perform the
Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable information about remaining sources of offsite
power upon the inoperability of one of the other offsite
sources. Also, these frequencies take into account the
capacity, capability, redundancy, and diversity of the AC
sources; other indications available in the control room,
including alarms, to alert the operator to AC sources
malfunctions; and the low probability of a DBA occurring
during this period.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

,m

BASES (continued)

SURVEILLANCE It is recognized that an operator could choose not to
REQUIREMENTS perform SR 3.8.1.1 within I h6ur and once per 8 hours

(continued) thereafter. Instead the operator could simply declare the
second offsite circuit inoperable and accept a shorter ,

'

Completion Time. While such action would be within the
strict legal interpretation of the TS, it would not normally
be prudent. In general, the operator should welcome the
latest information on the condition of the plant.
Furthermore, by failing te perform the SR on the second

N<<,/ circuit,informationoncommoncausefailuremaygoundiscovered.
.? /

(SR'3.8.1.2_ ,*
This SR is required only when in Condition C, one DG
inoperable. Upon the inoperability of a DG, any required
offsite circuits that are OPERABLE must be checked for
OPERABILITY within I hour of entering Condition C and once
per 8 hours thereafter. If offsite circuit (s) are found
inoperable, they must be declared inoperable, and the-
corresponding Conditions of LCO 3.8.1 must be entered.

/

O) The requirement to perform SR 3.8.1.2 continues until
\ LC0 3.8.1 is met, or until the plant is put in a MODE of'' operation outside of the Applicability of LCO 3.8.1.

This SR assures proper circuit continuity for the offsite
AC electrical power supply to the onsite distribution
network and availability of offsite AC electrical power. The
breaker alignment verifies that each breaker is in its
corr m position to ensure distribution buses and loads are
connected to their preferred power source. The check on
devices that provide the separation and independence assures
that protective relaying and interrupting devices are
OPERABLE so that circuit independence can be maintained.

This Surveillance Frequency is justified based on the
necessity to maintain a reliable AC electrical power system.
The Frequency of I hsur and once per 8 eight hours,

' thereafter takes into account the time required to perform
the Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable information about remaining sources of offsite
electrical power upon the inoperability of one of the other
offsite sources. Also these Frequencies take into account

(continued)
,m

( 'l (continued)LJ
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE the capacity, capability, redundancy and diversity of the
REQUIREMENTS AC sources; other indications available in the control room,

(continued) including alarms, to alert the operators to AC sources
malfunctions; and the low probability of a DBA occurring
during this period.

It is recognized that an operator could choose not to
perform SR 3.8.1.2 within 1 hour and once per 8 hours
thereafter. Instead the operator could simply declare the
offsite circuit. inoperable and accept a shorter Completion
Time. While such action would be within the strict legal
interpretation of the TS, it would not normally be prudent.
In general, the-operator should welcome the latest
information on the condition of the plant. Furthermore, by
failing to perform the SR on the offsite circuit (s),
information on common cause failure may go undiscovered.

[SR 3.8.1.3 -

, . -
This SR is only required when in Condition C, one DG
inoperable. Each and every required DG inoperability must
be evaluated for conson cause failure potential by
performance of SR 3.8.1.3, regardless of when the DG is
returned to OPERABLE status. If additional DGs are found
inoperable, they must be declared inoperable, and the
corresponding Conditions of LCO 3.8.1 must be entered.

The purpose of this SR is to determine absence of common
cause for the DG inoperability for any remaining required
DGs that are OPERABLE. This can be done either by analysis
and reasoning (item A.1 of SR 3.8.1.3) or by starting the
DG(s) that are OPERABLE (item B.1 of SR 3.8.1.3).

This Surveillance Frequency is justified based on the
necessity to maintain a reliable AC electrical power system.
The Frequency of once within (8) hours of entering Condition
C takes into account the time required to perform the
Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable information about remaining sources of onsite
electrical power upon the inoperability of one of the other
onsite sources. Also these Frequencies take into account
the capacity, capability,. redundancy, and diversity of the
AC sources; other indications available in the control rem,

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

r
1 BASES (continued)

SURVEILLANCE to alert the operators to AC sources malfunctions; and _
REQUIREMENTS the low probability;of a DBA occurring during this period. |

(continued)
SR 3.8.1.4

This SR assures proper circuit continuity for the offsite
i

AC electrical power supply to the onsite distribution !

network and availability of offsite AC electrical power. The
. breaker alignment verifies that each breaker is:in its

[/ correct position to ensure distribution buses and loads areconnected to their preferred power source. The check on
devices that provide the separation-and independence assuresy

N that protective relaying and interrupting devices are
OPERABLE so that circuit independence cin be maintained.
The 7-day Frequency is adequate since breaker position is-
cot Llikely to change without the operator being aware of it
and its status is displayed in the control room.

; -

SR 3.8.1.5 and SR' 3.8.1.17

These SRs help to edsure the availability of the standby
electrical pomar supply to mitigate design basis transients
and accidents and maintain the plant in a safe shutdown

( condition. .f s. N,
< - t

To minimize the wear'on moving par'ts that do not get
lubricated when the engine is not running, these SRs have
been modified by a Note to indicate that all DG starts for

-

these Surveillances may be preceded by an engine
prelubricating period in accordance with vendor
recommendations. For the. purposes of this testing, the DGs
shall be started from standby conditions.

Standby conditions for a (Division 1 or 2] DG means the
diesel engine coolant and oil are being continuously
circulated and temperature maintained consistent with
manufacturer recommendations.
{VS-BWR/6: Standby conditions for [ Division 3] DG means the
lubricating oil is heated and continuously circulated
through a portion of the system as recommended by the
vendor. Engine jacket water is heated by the lubricating
oil and circulates through the system by natural *

circulation.)

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SVRVEILLANCE All engine starts for SR 3.8.1.5 may be preceded by warmup
REQUIREMENTS procedures as recommended by the manufacturer so that the

(continued) mechanical stress and wear on the diesel engine are
minimized. This is the intent of Note 3 of SR 3.8.1.5.

SR 3.8.1.5 has been modified by a fourth Nnte, Note 4,
requiring the performance of SR 3.8.1.6 immediately after
SR 3.8.1.5. The exceptions (a) and (b) are for cases in
which.less than a full complement of AC sources, may be
available. 'Therefore, the performance of SR 3.8.1.6 is not
r.equired because it requires the paralleling of two of the
remaining AC sources, which may compromise the AC source
independence. /

, p s
SR 3.8.1.17 requires that, on a 184-day Frequency, the DG
start from standby conditions and achieve required voltage
and frequency within 10 seconds. The 10-second requirement
supports the assumptions in the design basis LOCA analysis
(Ref 9). The 10-second start requirement may not be
applicable to SR 3.8.1.5 (see Note 3 cf SR 3.8.1.5), which
is usually performed on a 31-day Frecuency. Since SR
3.8.1.17 does require a 10-second start, it is more
restrictive than SR 3.8.1.5, and it may be performed in lieu
of SR 3.8.1.5. This is the intent of Note 1 of SR 3.8.1.5.
The normal 31-day Frequency for SR 3.8.1.5 (see DG test
schedule, lable 3.8.1-1) is consistent with Regulatory
Guide 1.9 (Ref. 2). The 184-day Frequency for SR 3.8.1.17
is a reduction in cold testing consistent with Generic
Letter 84-15 (Ref. 10). These Frequencies provide adequate
assurance of DG OPERABILITY, while minimizing degradation
resulting from testing.

| SR 3.8.1.17 has been modified by a second Note, Note 2,
which requires, following the completion of SR 3.8.1.17, the
performance of SR 3.8.1.6. An exception is when SR 3.8.1.17 ;

'is required by SR 3.8.2.1. In this situation, less than a
,

full complement of AC sources'may be available. Therefore,'

| the performance of SR 3.8.1.6 is not required because it
requires the paralleling of two of the remaining AC sources, ,

'

which may compromise the AC source independence.

SR 3.8.1.6

This Surveillance demonstrates that the DGs are capable of
synchronizing and accepting greater than or ceal to the

(continued)

(continued)
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- AC Succes-0perating+
B 3.8.1 - '

BASES (continued)

~

i SURVEILLANCE equivalent of the maximum expected accident. loads. A third'
REQUIRENENTS Note to this SR, Note 3, indicates that this- Surveillance : i

(continued) should only be conducted on:one DG at a time in order to
avoid common cause failures-that might result from offsitel l.'

circuit ot grid perturbations. A minimum run time of 60'
minutes is required to stabilize-engine tem >eratures.
- Actual' run time should be. in accordance wit) vendor - ..-

recommendations with regard to good-operating practice;and
should be sufficient to ensure that-cooling and lubrication .J

are adequate for extended >eriods of operation,. whileJ -- "

minimizing-the time that tie.DG is connected to;the offsite;
source. * --

In order to assure that the DG is tested under load j
conditions that are' as closeito design basis conditions ast 7

3
possible. testin shall;be performed using -a power factor in' *

range s1all be'c osen to be represen(0.9k This power factor-
the range: .-[0.8 5 power factor s ,

tat' ve of the actual.
design basis inductive loading that the DG would experience.-
Alternatively, it may be conservatively. chosen as a range>

that contains power factors that are numerically smaller
than the power factors: that are representative of the actual-

O design inductive loading. 4

.
.. :

Note 1 modifies this-Surveillance to indicate that diesel
engine runs for this' Surveillance may. include gradual
loading, as recommended by the manufacturer, so that
mechanical stress and' wear on the diesel engine are - ,

minimized (Ref.10).
'

.-

5Note'2 modifies.this-Surveillance by' stating that momentary
transients because:of changing bus loads do not invalidate

,

this' test. The-load band is provided to' avoid routine-
overloading of the DG. Routine overloading may result in
more frequent teardown inspections in accordance with vendor-
recommendations;in order to maintain DG OPERABILITY.

The normal-31-day Frequency for this-Surveillance-(see DG
test schedule, Table -3.8.1-1)-is ' consistent with' Regulatory
Guide 1.9 (Ref. 2)n

.

1

SR _3.6 L2,

:
.

- . :
This Surveillance verifies;that,_withcut the: aid of the
refill compressor, sufficient air-start capacity for each DG

,
,

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE is available. The system design requirements provide for a
REQVIREMENTS minimum of five engine start cycles without recherging. A

(continued) start cycle is defined by the DG vendor, but usually is
measured in terms of time (seconds of cranking) or engine
cranking speed. The pressure specified in this SR is
intended to reflect the lowest value at which the five
starts can be accomplished. If the pressure is less than
the value specified in this SR, the DG shall be declared
inoperable. . The five-start-cycles requirement is intended
to provide redun,dancy for the DG start capability in the
eyent that the hot DG does not start on the first attempt.
N / s

The'31-day Frequency takes into account the capacity,
capability, redundancy, and diversity of the AC sources and
other indications available in the control room, including
alarms, to alert the operator to below normal air-start
pressure, j

( ./SR 3.8.1.8
-; i

This SR provides verification that each DG day (and engine-
mounted fuelJ tank contains enough fuel oil, measured from
the low-leve' alarm setpoint, to operate the DG for at least
I hour at full load. If the day [and engine-mounted fuel]
tank level is less than the, required limit, the DG is
inoperable.

The 31-day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low-level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.1.9

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG's operation for 7 days at full load. The 7-day period is
sufficient time to place the facility in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location. If the storage tank level is less than the
required limit, the DG is inoperable.

The 31-day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low-level alarms are

(continued)

(continued)

O
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AC Sources-Operating : =|
8 3.8.1

.

|

BASES (continued)
l

-

_

SURVEILLANCE. provided and facility operators would be aware of any large^
REQUIREMENTS. uses of fuel oil during-this period.

''

(continued)
SR 3.8.1.10

This Surveillance er.sures that sufficient: lubricating oil'
inventory is available to support at-leart :7 days of full-
load operation for each DG. The;(500)-gal requirement is )

1based on the-DG manufacturer's consumption values for the
frun time of the diesel. Implicit in this SR is the.
requirement tosverify the capability:to transfer the =
lubricating-oil from its storage location to the DG.- If it. ;
can be demonstrated that the DG lubricating-oil sump can; :

" hold adequate, inventory for 7-days of. full-load operation
.

without the level reaching a dangerous point,:then the !

quantity orylevel of lubricating oil-in the sump can be' used
in this SR. If the lubricating oil inventory is.less than- i-

the limiti the DG is_ inoperable. '

%
"

; ...

! A 31-day Frequency is adequate to ensure that a sufficient
i lubricating-oil supply is onsite, since DG starts and run
' time are closely monitored by the plant staff.-

SR 3.8.1.11

The tests listed below are a means of determining whether4

new fuel oil is of the appropriate grade and has not been-

j contaminated with substances that would'have anximmediate,
|- detrimental: impact on diesel. engine combustion / operation.
'

If results from these tests are within: acceptable limits .-
! the fuel oil may be added to_the storage tanks without
! concern for contaminating-.the entire volume of fuel oil.in-
| the storage, tanks. - The tests, limits, and applicable

'American Society-for! Testing Materials (ASTM), standards are I,

i as follows: ). .

i .a. Sample the .new fuel oil in accordance with ASTM-
: .D4054-[L );

'
,

; b. Verify-intaccordance with'the tests.specified in ASTM
L D975-F ) that the sample has an absolute: specific-

i gravity at;60/60*F of 10.83* but s 0.89' =or an API
; gravity <at ~60*F of 127' :but- 5 39', a. kinematic . '

.
viscosity at 40'C of 2'1.9 centistokes but- -

.

! s 4.1. centistokes, and a = flash' point 2.125'F; and--

~

T

| -(continued)
-

- (continued)- ;
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AC Sources-Operating
8 3.8.1

BASES (continued)

SURVEILLANCE c. Verify that the new fuel oil has a clear and bright
REQUIREMENTS appearance with proper color when tested in accordance

(continued) with ASTM D4176-[ ).

These tests are to be conducted prior to adding the new fuel
to the storage tank (s), but in no case shall the time
between receipt of new fuel and conducting the tests exceed
31 days./
Failur/e to meet any of the above limits is cause forv

rejecting the new fuel oil, but does not constitute a- DG
OPERABILITY concern since the fuel oil is not added to the
storage tanks /. / \x.

,
SR 3.8.1.12 y

,

N n
-

Within 31 days following the initial new fuel-oil sample,
this Surveillance is performed to establish that the other
properties specified in Table 1 of ASTM D975-[ ] are met
for new fuel oil when tested in accordance with ASTM D975-
[ ]. except that the analysis for sulfur may be performed
i accordance with ASTM D1522-[ J ] or ASTM D2622-L ].
The 31-day period is acceptable because the fuel-oil

! properties of interest, even if they were not within stated
! limits, would not have an immediate effect on DG operation.

For the same reason, should one or more of these properties
not be within limits, there is no need to declare the DG
inoperable. It is acceptable to continue operation for up
to [31] days while measures are taken to ensure that the
properties of the mixed fuel. oil are within limits or that
the fuel-uil properties are being restored to within limits.
If after continued operation for [31] days the properties of
the mixed fuel oil are still not within limits, the DG shall
be declared inoperable.

.

SR 3.8.1.13

This Surveillance is an integral part of a comprehensive
program to ensure the availability of high-quality fuel oil
for the DGs at all times. By testing for particulate on a
31-day basis, information regarding the condition of stored I

fuel oil can be obtained and trended.

(continued) |
1

(continued) |
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AC Sources-Op: rating
B 3.8.1 i

BASES (continued)

i

SURVEILLANCE Fuel-oil degradation during long-term storage shows up as-
REQUIREMENTS an increase in particulate, due mostly to oxidation. The

(continued) presence of particulate does not mean the fuel oil will not
burn properly in a diess' engine. The particulate can cause-
fouling of filters and fuel-oil injection equipment,
however, which can cause engine failure. ~ If > articulate is
removed-from stored fuel oil by circulating tie oil through

-

filters (other than diesel engine filters), the fuel oil can-

be restored to acceptable condition and its storage life
/ extended indefinitely. By obtaining and trending

(- particulate data, it is possible to determine when stored -
fuel-oil cleanup will be necessary. This is done before thes

(maximum allowable particulate concentration is reached.

Particulate concentrations should be determined in
accordance with ASTM D2276-[- ), Method A. This method
involves a gravimetric determination of total particulate
concentration in the fuel oil and has a limit of 10 mg/1.
It is acceptable to obtain a field sample for subsequent lab
testing in lieu of field testing. In the case (s) where the
total stored-fuel-oil volume is contained in two or more
interconnected tanks, each tank must be cons |dered and
tested separately.

,

The Frequency of this Surveillance takes into consideration
fuel-oil degradation trends that indicate that particulate
concentration is unlikely to change between Frequency

"

intervals,
.f N-

There is no quantitative data regarding the capability of
diesel engines to. operate for prolonged periods of time with
fuel-oil particulate' concentrations in excess of 10 mg/1.
Therefore, if this limit is reached,~the associated DG shall
be declared inoperable. In practice, however, this should-
not present a problem since- the concept behind this SR is to
establish fuel-oil degradation trends, which will provide an
alert to the need for corrective action prior to impacting
on DG OPERABILITY.

'

SR 3.8.1.14 and SR 3.8.1.15-

Microbiological fouling is a major cause of fuel-oil
degradation. -There are numerous bacteria that can grow in

.

fuel oil and cause fouling, but all must have a= water
environment in order to survive. Removal of- water from the

(continued)

(continued)
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AC Sources-Operating
8 3.8.1

BASES (continued)

SURVEILLANCE fuel-oil day (and engine-mounted) tanks and from storage
REQUIREMENTS tanks once every 31 days will eliminate the necessary

(continued) environment for survival. This is the most effective means
of controlling microbiological fouling. In addition, it
will eliminate the potential for water entrainment in the
fuel oil during DG operation. Water may come from any of
several sources, including condensation, ground water, rain
water, contaminated fuel oil, and from breakdown of the fuel
oil by bacteria. Frequent checking for and removal of
accumulated water will minimize fouling as well as provide
data regarding the watertight integrity of the fuel-oil
system. The Surveillance frequencies are established by
Regulatory Guide 1.137 (Ref. 8).

\SR 3.8.1.16 ,

s s -

This Surveillance demonstrates that each required fuel-oil
transfer pump operates and transfers fuel oil from its
associated storage tank to its associated day tank. This is
required to support the 7-day continuous operation of
standby power sources. This Surveillance provides assurance
that the fuel-oil transfer pump is OPERABLE, the fuel-oil
piping system is intact, the fuel-delivery piping is not
obstructed, and the controls and control systems for
automatic fuel transfer systems are OPERABLE. The Frequency
for this SR is variable, depending on individual system
design, with up to a 92-day interval. The 92-day Frequency
corresponds to the testing requirements for pumps as
contained in the ASME Section XI code; however, the design
of fuel-transfer systems is such that taps will operate
automatically or must be started manually in order to
maintain an adequate volume of fuel oil in the day (and
engine-mounted] tanks during or following DG testing. In
such a case a 31-day Frequency is appropriate. Since proper
operation of fuel-transfer systems is an inherent part of DG
OPERABILITY, the Frequency of this SR should be modified to
reflect individual designs. Upon failure of this GR, the DG
shall be declared inoperable immediately.

SR 3.8.1.17

See SR 3.8.1.5.

(continued)

(continued)

O
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE SR 3. 8.1. l~8
REQUIREMENTS

(continued) Transfer of each (4.16 kV ESF bus) power supply from the
normal offsite circuit.to the alternate offsite circuit
demonstrates the OPERABILITY of the alternate circuit
distribution network to power the shutdown loads. The
[18-month] Frequency of the Surveillance is based on
engineering judgment taking into consideration the plant
conditions required to perform the Surveillance, and is

fintended to be consistent' with expected fuel-cycle lengths.
/ Operating experience has shown that these components ~usually
N - pass the SR when performed on the (18-month] Frequency,

\'Therefore,'the Frequency was-concluded to be acceptable from
a reliability standpoint.

, , N
This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in MODE 1 or 2.. The
reason for.this is that during operation with the reactor
critical, performance of this SR could potentially cause
perturbations to the electrical distribution systems that
could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

Note 2hasbeen[ncludebint s SR to acknowledge that
~

credit may be taken for unplanned events that satisfy this
SR. -

j-

[NSR 3.8.1.19
/;

Each DG is provided with an ' engine overspeed trip to prevent
damage to the engine. Recovery from the transient caused by
the loss of a large load could cause diesel engine
overspeed, which, if excessive, might result-in a trip of
the engine. This Surveillance demonstrates the DG' load
response characteristics and capability to reject the
largest single load without exceeding predetermined voltage
and frequency and while maintaining a specified margin to
the overspeed trip. [For this facility, the largest single
load for each DG and its horsepower' rating is as foll_ows:].
As required by IEEE-308, the load rejection test is
acceptable if the increase in diesel speed does not exceed 1

75% of the difference between synchronous speed and the i

overspeed trip setpoint, or 15% above synchronous. speed,. ;

whichever is lower. (For this facility, the SR 3.8.1.19 '

(continued)
.

q (continued)
>

V
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AC Sources-Dperating
8 3.8.1

BASES (continued)

SURVEILLANCE frequency ((63) Hz) for each DG and one of the two above
REQUIREMENTS criteria used to arrive at this number are as follows:)

(continued)
The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 2)
recommendations for reaponse during load sequence intervals.
The (3) seconds specified is equal to 60% of a typical S-
second interval. The voltage and frequency specified are
consistent with the des.ign range of the equipment powered by
the.DG -SR 3.8.1.19a corresponds to the maximum frequency
excursion, while SR 3.8.1.19b and SR 3.8.1.19c are steady-
state voltage and frequency values that the system must
recover to following load rejection. The [18-month]
Frequency is consistent with the recommendation of
Regulatory Guide 1.103 (Ref. 7).

< \
In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor in
the range: (0.8) $ power factor s [0.9). This power factor
ri.nge shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design basis inductive loading. If the facility uses the
actual single largest load to perfonn this test, then the
power factor will be set by that load,

This SR has been modified by a Not$, Note 1, which states
that the SR must not be performed in MODE 1 or 2. The
reason for this is that during operation with the reactor

'
critical, performance of this SR could potentially causei

perturbations to the electrical distribution systems that
could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

Note 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SH.

,

SR 3.8.1.20
|

This Surveillance demonstrates the DG capability to reject a
full load without overspeed tripping or exceeding che
predetermined voltage limits. The DG full-load rejection

(continued)

(continued)
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AC Sources-Operating
S 3.8.1

O
BASES (continued)

SURVEILLANCE may occur because of a system fault or inadvertent breaker
REQUIREMENTS tripping. This Surveillance-verifies proper

(continued) engine-generator load response under the simulated test
conditions. This test will simulate the loss of the total
connected load that the DG will experience following a full-
load rejection and verify that the DG will not trip upon

,

loss of the load.- These acceptance criteria provide for DG '

damage protection, While the DG is not expected to
. experience this transient during an event and continue to be

' available, this response will assure that the DG is not

< degraded for future application, including reconnection tothe bus if the trip initiator can be corrected or isolated.-
\, ,-

in order to-assure that the DG is tested under load '

conditions-that are as close_to design. basis conditions as
possible, testing shall be performed using a power factor in
the range: [0.8) s power factor s [0.9J. This power factor
range shall be chosen to be representattve of the actual
design basis inductive loading that the DG would experience.
Alternatively, it may be-conservatively chosen as a range
that contains power factors that are numerically smaller '

than the power-factors that are representative of the actual

O) ..:
design basis inductive loading.

Q b \; ,,

This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in MODE 1 or 2. -The
reason for this is.that during operation with the reactor
critical, performance of this SR could -potentially cause
p.rturbetion to the electrical distribution systems that
could result in a challenge to continued steady-state
operatten.

The [18-month] Frequency'is consistent with the
recommendation of Regulatory Guide 1.108 (Ref. -7) and is
intended to be. consistent ~ with expected fuel-cycle lengths.

Note 2 has been added to this SR;to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.21

As required by Regulatory Guide.l.108 (Ref. 7), paragraph
2.a.(1), this Surveillance demonstrates the as-designed
operation of the -standby power sources during loss of. the
offsite source. This test verifies all actions encountered

(continued) |
l'
( (continued)

.

I
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE from the loss of offsite power, including shedding of the
REQUIREMENTS non-essential loads and energization of the emergency buses

(continued) and respective loads from the DG. It further demonstrates
the capability of the DG to automatically achieve the
required voltage and frequency within the specified time.

10] seconds is derived fromThe DG automatic start time of (lysis to respond to a designrequirements of the accident ana
basis large-break LOCA. The minimum steady-state output

voltage of (3744]lue allows for voltage drop to theV is L90%] of the nominal (4160 V] outputvoltage. This va
terminals of 4000 V ectors whose minimum operating voltaae
is specified as 90% of 3600 V. It also illoc for voltage
drops to motors end other equipment down through the 120 V
level where minimum operating voltage is also usually
specified as 90% of nameplate rating.

The specified maximum steady-state output voltage of 4576 V
is equal to the maximum operating voltagn specified for
4000 V motors. it ensures that for a lightly loaded
distribution system, the voltage at the terminals of 4000 V
motors will be no more than the maximum rated operating
voltages. J -

p

The specified minimum and maximum steady-state output
frequency of the DG is (58.8] Hz and [61.2] Hz respectively.
This is equal to 2% of the 60 Hz nominal frequency and is
derived form the recommendations given in Regulatory Guide
1.9 (Ref. 2) that the frequency should be restored to within
2% of nominal following a load sequence step. The
Surveillance should be continued for a minimum of
(5] minutes in order to demonstrate that all starting
transients have decayed and stability has been achieved.

The Frequency of [18 months] is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(1), takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

This SR has been modified by a Note, Note 1, stating that
all DG starts may be preceded by prelubricating procedures
as recommended by the manufacturer. The reason for this is
to minimize wear and tear on the DGs during testing. For
the purpose of this testing, the DGs shall be started from |

|

(continued)

(continued)

1
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AC Sources-Operating
B 3.8.1

OQ BASES (continued)

SURVEILLANCE standey conditions, that is, with the engine coolant and oil-
REQUIREMENTS being continuously circulated and temperature maintained

(continued) consistent with manufacturer recommendations for (Division 1
and 2) 0Gs. (VS-BWR/6: For the (Division 3] DG, standby
conditions means the lubricating oil'is heated and |

continuously circulated through a portion of the-system as |
recommended by the vendor. Engine jacket water is heated by I
the lubricating oil and circulates through the system by

,natur circulation}.

This SR has been modified by a second Note, Note 2, which
states that the SR must not be performed in (VS-BW CE,W:

.\ MODE 1, 2 ' 3, or 4) (VS-GE: MODE 1, 2, or 3). The-reason
'for this is that performing the SR would remove a. required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems.

Note 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

y !'SR 3.8.1<2 /

O This Surveillance demonsfrates that the DG automatically
g starts and achieves the required voltage and frequency

within the specified time ([10] seconds) from the design
basis actuation signal-(LOCA signal) and operates for 1 [5]
minutes. The [5]-minute period provides sufficient time to
demonstrate stability. SR 3.8.1.22d and SR 3.8.1.22e ensure
that permanently connected loads and emergency loads are
energized from the offsite electrical power system on a ESF
signal without loss of offsite power. -The bases for the
time, voltage, and frequency tolerances specified in this
Surveillance are discussed under SR 3.8.1.21, above.-

This SR has been modified by a-Note, Note 1, which-states
that all DG starts may be preceded by prelubricating
procedures as rticommended by the manufacturer. The reason
for this is to minimize. wear and tear on the DGs during
testing. For the purpose of this testing, the DGs shall be
started from standby conditions, that is, with the engine
coolant and oil being continuously circulated and -
temperature maintained consistent with manufacturer
recommendations for [ Division 1 and 2] DGs. (VS-BWR-6: For
the [ Division 3] DG, standby conditions means the
lubricating oil is heated and continuously circulated

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE through a portion of the system as recommended by the
REQUIREMENTS vendor. Engine jacket water is heated by the lubricating

(continued) oil and circulates through the system by means of natural
circulation).
This SR has been modified by a second Note, Note 2, which
states that the SR must not be performed in MODE 1 or 2.
The reason for this is that during operation with the
reactor' critical, performance of this SR could potentially
cause' perturbations to the electrical distribution systems
that could result in a challenge to continued steady-state

as 2 result, to plant safety systems.
operation and, /'N. ;

Note 3 has been added to this SR to acknowledge that credit *

may be taken for unpl.anned events that satisfy this SR.
< \

The Frequency of 418 months] takes into consideration plant
conditions required to perform the Surveillance and is
intended to be consistent with the expected fuel-cycle
lengths. Operating experience has shown that these
components usually pass the SR when performed on the
[18-month] Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint,

s /. A
SR 3.8.1.23 %
This Surveillance demonstrates that DG non-critical
protective functions (e.g., high Jacket water _ temperature)
are bypassed on a loss-of-voltage signal concurrent with an
ESF actuation test signal and critical protective functions
(engine overspeed, generator differential current, and low
lubricating oil pressure) trip the DG~to avert substantial I

'damage to the DG unit. The non-critical trips are bypassed
!during DBAs and provide an alarm on an abnormal engine

condition. This provides the operator with sufficient time ,

to react appropriately. The DG availability to mitigate the i

DBA is more critical than protecting the engine against |

minor problems that are not immediately detrimental to
emergency operation of the DG.

The (18-month] Frequency is based on engineering judgment,
taking into consideration plant conditions required to
perform the Surveillance, and is intended to be consistent
with expected fuel-cycle lengths. Operating experience has
shown that these components usually pass the SR when

(continued) ;

(continued)
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AC Sources-Operating
8 3.8.1

fm |

Q BASES (continued) |
|

SURVEILLANCE performed on the (18-month) Frequency; therefore, the
REQUIREMENTS Frequency was concluded to be acceptable from a reliability

(continued) standpoint.

The SR has been modified by a Note, Note 1, which states
that the SR must not be performed in {VS-BW.CE,W: MODE 1,
2, 3, or 4) (VS-GE: MODE 1, 2, or 3). The reason for this
is that performing the SR would remove a required DG from
service.

[ Note 2 has been added to this SR to acknowledge that creditT
f
N may be taken for unplanned events that satisfy this SR.
N

-

,f
'' S R 3.8.1.24 4

, u

Regulatory Guide 1.108 (Ref. 7), paragraph 2.a.(3), requires
demonstration once per (18 months) that the DGs can start
and run continuously at full-load capability for an interval
of not less than 24 hours, 22 hours of which is at a load
equivalent to the continuous rating of the DG and 2 hours of
which is at a load equivalent to the 2-hour rating of the
DG. The DG starts for this Surveillance can be performed

(G either from standby or hot conditions. The provisions for
) prelubricating and warmup, discussed in SR 3.8.1.5, and forv

gradual loading, discussed in SR 3.8.1.6, are applicable to
this SR. -N V'

/~ ,
In order to assu e that the DG is tested under load
conditions that are as close to design-conditions as
possible, testing shall be performed using a power factor in
the range: [0.8) s power factor s (0.9]. This power factor
range shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.
Alternatively, it'.nay be conservatively chosen as a range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design basis inductive loading.

i

The [18-month] Frequency is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(3), takes into consideration plant conditions

|

,

required to perform the Surveillance and is intended to be
|consistent with expected f'mi-cycle lengths.
,

(continued)

(continued)
,
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE This Surveillance has been todified by a Note, Note 1, which
REQUIREMENTS states that momentary transients due to changing bus loads

(continued) do not invalidate this test. The load band is provided to
avoid routine overloading of the DG. Routine overloading
may result in more frequent teardown inspections in'

accordance with vendor recommendations in order to maintain
DG OPERABILITY.

r
. This SR'has been modified by a second Note, Note 2, which
! states that the SR must not be performed in MODE 1 or 2.

The~ reason for this is that during operation with the
reactor critical, performance of this SR could potentially
cause perturbations to the electrical distribution systems
that could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

5 N
Note 3 has'been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

s -
~#

/SR 3.8.1.25 q
This Surveillance demonstrates _that the diesel engine can
restart from a hot condition and achieve the required
voltage and frequency within (10] seconds. The (10]-second
time is derived from the requirements of the accident
analysis to respond to a design basis large-break LOCA. The
requirement that the diesel have operated for at least
2 hours at full-load conditions prior to performance of this
Surveillance is based on manufacturer's recommendations for
achieving hot conditions. The bases'for the voltage and
frequency tolerances are discussed in the Bases for
SR 3.8.1.21.

The Surveillance demonstrates the DG capability to respond
to accident signal while hot, such as subsequent to shutdown
from normal Surveillances. The (18-month] Frequency is
consistent with the recommendations of Regulatory Guide
1.108 (Ref. 7), paragraph 2.a.(5).

In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor in
the range: (0.8) s power factor s (0.9]. This power factor
range shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

O
Q BASES (continued)

SURVEILLANCE Alternatively, it may be conservatively chosen as a range
REQUIREMENTS that contains power factors that are numerically smaller

(continued) than the power factors that are representative of the actual
design basis inductiva loading.

This SR has been modified by a Note, Note 1, which states
that the SR shall be 3erformed within 5 minutes of shutting
down the DG after it 1as operated more than 2 hours at
between (5450 and 5740] kW. This is to ensure that the test

/is performed with the diesel sufficiently hot.
J..

This SR has been modified by a second Note. Note 2, which-

\' procedures as recommended by the manufacturers.states that all DG starts may be preceded by prelubricating
The reason

for this,is to minimize wear and tear on the diesel during
testing. '

This-Surveillance has been modified by a third Note, Note _3,
which states that momentary transients due to changing bus
loads do no invalidate this test, The load band is provided
to avoid routine _ overloading of the DG. Routine overloads
may result in more. frequent teardown inspections in-

O accordance with vendor recommendations in order to maintain
DG OPERABILITY. N . N

\' C-'

SR 3.6.1.26 '

/,
As required by Regulatory Guide :1.108 '(Ref.7),
paragraph 2.a.(6), this Surveillance assures that the manual
synchronization and automatic load transfer from the DG to-
the offsite source can'be made and the DG can be returned to
ready-to-load status when offsite power-is restored. It
also ensures that the auto-start logic is reset to allow the
DG to reload if a subsequent loss of offsite power occurs.
The DG is considered to be in ready-to-load status when the-
DG is at rated speed and voltage, the outputLbreaker is open
and can receive and auto-close signal on bus undervoltage,
and the load sequence timers are reset.

The Frequency of (18 months) is consistent with the-
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.1.(6), and takes into_ consideration plant
conditions required'to perform the Surveillance.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SVRVEILLANCE This SR has been modified by a hote, Note 1, which states
REQUIREMENTS that the SR must not performed in (VS-BW,CE,W: MODE 1, 2,

(continued) 3, OR 4) {VS-GE: MODE 1, 2, or 3). The reason for this is
that performing the SR would remove a required offsite
circuit from service, perturb the electrical distribution

,

| system, and challenge safety systems.
1

Note 2 has been added to this SR to acknowledge that credit'

may be taken for unplanned events that satisfy this SR.
'./ s

SR' 3.8.1.27!

DeonstrationofkhetestmodeoverrideensuresthattheDG
availability under accident conditions will not be
compromised as the result of testing. Interlocks to the
LOCA sensing circuits cause the DG to automatically reset to
ready-to-load operation if a LOCA actuation signal is
received during operation in the test mode. Ready-to-load
operation is defined as the DG running at rated speed and
voltage with the DG output breaker open. These provisions
for automatic switchover are required by IEEE-308 (Ref. 11),
paragraph 6.2.6(2). -

The(18-month]Frequenbyisconsistent'withthe
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(8), takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.N

This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in (VS-BW,CE,W: MODE 1,
2, 3, or 4) {VS-GE: MODE 1, 2 or 3) The reason for this
is that performing the SR would ronove a required offsite
circuit from service, perturb the electrical distribution
system, and challenge safetv systems,

i

Note 2 has been added to this SR to acknowledge that credit
,

may be taken for unplanned events that satisfy this SR. '

SR 3.8.1.28

As required by Regulatory Guide 1.108 (Ref. 7), paragraph
2.a.(2), each DG is required to demonstrate proper operation
for the DBA loading sequence to ensure that voltage and |

frequency are maintained within the required limits. Under |
1

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

p
i j BASES (continued)

SURVEllt.ANCE accident conditions, prior to connecting the diesel
REQUIREMENTS generators to their appropriate bus, all loads are shed

(continued) except load center feeders and those motor control centers
that power Class IE loads (referred to as " permanently
connected" loads). Upon reaching rated voltage and
frequency, the DGs are then connected to their respective
bus. . Loads are then sequentially connected to the bus by
the'[ automatic load sequencer). The sequencing logic
controls the permissive and starting signals to motor

/ breakers to prevent overloading of the DGs due to high
f motor-starting currents. The [10%) load-sequence time

interval tolerance ensures that sufficient time exists for-

\ the DG to restore frequency and voltage prior to applying
the next' load and that safety analysis assumptions regarding
ESF equipment time delays are not violated. Reference 3
prov{ des a summary of the automatic loading of ESF buses.'

.

The Frequency of [18 months) is consistent with the
recommendatic.is of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(2), takes into consideration plant cenditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

Q y.

(") This SR has been modified by a Note, Note 1, which states
'

that the SR must not be performed in (VS-BW,CE,W: MODE 1, 2,
3, or 4) (VS-GE: MODE 1, 2, or 3).' The reason for this is
that performing the SR would remove a required offsite
circuit from service, perturb the electrical distribui. ion
system, and challenge safety _ systems.

\
Note 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR,

1R 3.8.1.29

This Surveillance demonstrates that the DG automatically
starts and achieves the required voltage and frequency
within the specified time ([10] seconds) from the design
basis actuation signal (LOCA signal). SR 3.8.1.29b and
SR 3.8.1.29c ensure that permanently connected loads remain
energized from the offsite electrical- power system, and that
emergency loads are energized [or auto-connected through the
load sequencer) to the offsite electrical power system.
Before the last (sequencer] load step, a loss of offsite
power is simulated. It must then be shown that the AC

(continued)

( (continued)
v
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AC Sources-Operating
B 3.8.1

BASES (continued)
_

SURVEILLANCE sources and sequencer reset themselves so that the powering
REQUIREMENTS of the loads can begin all over again, this time with the DG

(continued) as the power source.

This SR has been modified by a Note, Note 1, which states
that all DG starts may be preceded by prelubricating
procedures as recomended by the manufacturer. The reason
for this is to minimize wear and tear on the DGs during
testing. For the purpose of this testing, the DGs shall be
started from standby conditions, that is, with the engine
coolant and _ oil being continuously circulated and
temperature maintained consistent with manufacturer
recommendations for [ Division 1 and 2) DGs. {VS-BWR/6: For
the [ Division 3) DG, standby conditions means the
lubricating oil is heated and continuously circulated
through a portion of the system as recommended by the
vendor. Engine jacket water is heated by the lubricating

circulation.}[ j
ThisSRhasbeenmodNiedbyasecondNote, Note 2,which
states that the SR must not be performed in (VS-BW,CE,W:
MODE 1, 2, 3, or 4}-{VS-GE: MODE 1, 2, or 3). The reason
for this is that performing the SR would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safet systems.

Note 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

The Frequency of [36 months) alternated with SR 3.8.1.30
means that once within [18 months) either SR 3.8.1.29 or
SR 3,8.1.30 is completed for each DG. Then once within the
following [18 months) the other SR, SR 3.8.1.30 or
SR 3.8.1.29, is completed for each DG. This Frequency takes
into consideration plant conditions required to perform the
Surveillance and is intended to be consistent with an
expected fuel-cycle length of (18 months). [Forthis
facility, operating experience has demonstrated that the
Frequency for this SR is adequate for the following
reasons:]

(continued)

(continued)
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. AC Sources-0peratingi: -

-B-3.8.1

BASES (continued)
4

| SURVEILLANCE'- SR 3.8.1.30-
; REQUIREMENTS -

-

| (continued)- -In the event of DBA coincident with- a loss of- offsite' power.
! The DGs are required to supply the necessary power to ESF-

-

_ systems so that. the-fuelc RCS, and containment design L11mits
j are not exceeded.
t

.

! This' Surveilla'nce demonstrates the DG operation, as
-

! discussed under SR 3.8,1.22 above, during a loss of offsite ,

j /poweractuationtest'signalinconjunctionwithanESF
; g actuation signal.

L N., Thelrequency-of. [36 -months) alternated with SR 3.8.1.29 -
[ imeans that once within:(18-months) either SR 3.8.1.29 or

'SR 3.8.1.30 is completed for each DG. - Then once within the5

j following'[18 monthsl'the other?SR, SR 3.8.1.30 or
SR 3.8.1.'29, is completed for each DG. :This Frequency takes-i

; into consideration plant conditions required.to perform the
i Surveillance'and is intended to-be tonsistent with an-

expected fuel-cycle . length of (has demonstrated that'the
i 18 months]. 'For thisi '

facility, operating-experience-j'
Frequency for-this:SR is adequate-for the following

-

reasons:]' .(
!' This SR has been modified by a Note,JNote 1, which statesi
|= that-all-DG startsfmay be preceded by prelubricating__
j procedures =as' recommended by the manufacturer,u The reason -

; for this is to minimize wear and tear on the DGs during .
| testing. For the -purposa of this . testing, the DGs sha'll, be :
i started-from standby conuitions, that is,-with the engine-
j coolant and = oil being continuously circulated'and:
i temperature maintained' consistent with manufacturer. <

recommendations for-(Division:1:and 2]!DGs. (VS-BWR/6: ~For,

; the (Division 3 DG, standby! conditions:means the
-lubricating oil)zis. heated:and continuously circulated

|- through a portion of|the: system as recommended by the-
! vendor. Engine' jacket; water -is> heated by the lubricating *

L . oil and circulates through the' system by means of natural-
i- circulation).

'

m
u.

L This SR has' been inodified by a:second-Note, Note 2, which
states that the:SE must not-beLperformed;in {VS-BW,CE,W:!

<

;. MODE 1, 2, 3, or 4)a(VS-GE: ' MODE--1, 2, or-3). :The-reason-

: for this is that performing the SR would'removela required
,7 ,

-(continued).
.

|(continued)
*

LO
I A0G STS B'3.8-57 01/01/91' 2:58pm-

[
p

. - _ _ _ _ - _ _ __ _ _ _. . _ _ . _ - , _ _ _ . _ - _ _



_ _ _ _ _ _ - _ _ _

AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE offsite circuit from service, perturb the electrical
REQUIREMENTS distribution system, and challenge safety systems.

(continued) i

Note 3 has been added to this SR to acknowledge that credit i

may be taken for unplanned events that satisfy this SR. |

SR 3.8.1.31
< 1

Draining of the fuel oil stored in the supply tanks, removal
of accumulated sediment, and tank cleaning are required at
10-year intervals by Regulatory Guide 1.137 (Ref. 8),
p'aragraph 2.f. This Sr also requires the performance of the
Section XI examinttions of the tanks. To preclude the
introduction of surfactants in the fuel system, the cleaning
should be accomplished using sodium hypochlorite solutions,
or their equivalent, rather than soap or detergents.

SR 3.8.1.32 ( j

This Surveillance demonstrates that the DG starting
independence has not been compromised. Also, this
Surveillance demonstrates that each engine can achieve
proper speed within the specified time when the DGs are
started simultaneously.s / s..,

<, N $
The 10-year Frequency is consistent with.the recommendations
of Regulatory Guide 1.108 (Ref 7), paragrapt. 4.b and
Cagulatory Guide 1.137 (Ref. 8), paragraph C.2.f.!

! This SF has been modified by a Note that all DG starts may
be preceded by prelubricating procedures as recommended by
the manufacturer. The reason for this is to minimize wear
on the DG during testing. For the purpose of this testing,
the DGs shall be started from standby conditions, that is,
with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. (VS-BWR/6: Standby
conditions for [ Division 3] DG means the lubricating oil is
heated and continuously circulated through a portion of the
system as recommended by the vendor. Engine jacket water is
heated by the lubricating oil and circulates through the
system by means of natural circulation.}

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE DG Test Schedule
REQUIREMENTS

(continued) The DG test schedule (Table 3.8.1-1) implements the
recommendations of Revision 3 to Regulatory Guide 1.9
(Ref.-2). The purpose of this test schedule is to provide
sufficiently timely that is test data to establish a
confidence level associated with the goal to maintain DG
rell' ability above 0.95 per demand.-

'/- 4

Per Regulatory Guide 1.9, Revision 3, each DG unit should be
tested at least once every 31 days. Whenever a DG has
experienced four or more valid failures in-the last 25
demands, the maximum time between tests is reduced to
7 days.' Four failures in 25 demands is a failure rate of-
0.16, or the threshold of acceptable DG performance, and
hence may be an early indication of the degradation of DG'- o

reliability. When considered in the light of a long history :

of tests, however, four failures in the last 25 demands may
only be a statistically probable distribution of = random
events, Increasing the test- Frequency will allow for a more
timely -accumulation of additional test data upon which to
base judgment of the reliability of the DG, The increased

,O test Frequency must'be maintained until seven consecutive,
'

V failure-free tests have been performed.,

\ x \
pr

Title 10, Code of Federal Regulalyions, Pert 50,REFERENCES 1.
General Design Criterion 17 " Electric Power Systems."

g
2. Regulatory Guide 1.9, Rev. [ ),_ " Selection,- Design,

and Qualification of Diesel Generator Units Used as
Onsite Electric Power Systems at Nuclear Power
Plants," (date).

3. [ Plant Name] FSAR, Tables-[8.3-1 to 8.3-3), "[ Title)."

4. Regulatory Guide 1.93, Rev. [ ], " Availability of
Electric Power Sources," [date).

5. [ List of equipment (required _ features) referred to in
Conditions B and D].

(continued)

(continued)

O *
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AC Sources-Operating i
B 3.8.1

BASES (continued)

REFE|tENCES 6. Title 10, Code of Federal Regulations Part 50,
(continued) General Design Criterion 18, " inspection and Testing

of Electric Power Systems."

7. Regulatory Guide 1.108, Rev. [ ), " Periodic Testing of
Diesel Generator Units Used as Onsite Electric Power
Systems at Nuclear Power Plants," ( ).

8. Regulatory Guide 1.137, itev. [ ] " Fuel Oil Systems for

/ [tandby) Diesel Generstors," (date).
/S

9 [ Plant Name) FSAR, Section ( )), (This reference%
\ 1s to provide the assumptions of the design basis

1.0CA) . f .-

S
10. Generic Letter 84-15. " Proposed Staff Actions to

Improve and Maintain Diesel Generator Reliability,"
July 2, 1,984.

.

, ,
-s

11. IEEE Standard 308-( / ), "IEEE Standard Criteria for
Class lE Power Systems for Nuclear Power Generating
Stations."

/ /r \
-v

k- 'N-

,f p
/,

~

l
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- AC Sources-Shutdown
B 3.8.2.

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.2 AC Sources-Shutdown
.

i
BASES

#

BACKGROUND- A description of-the AC sources is provided in.the Bases.for
Specification 3.8.1, "AC Sources-Operating."

c

APPLICABLE The OPERABILITY of the minimum AC and DC power sources and.
SAFETY ANALYSES associated _ distribution-systems-during shutdown and

refueling, as specified in the LCO, ensures that (Ref.1):
\

a. The facility can be' maintained in the shutdown or
refueling condition for extended periods;. '

b. Sufficient instrumentation and control- capability is
available for monitoring and maintaining the unit
status; and

Adequate AC electrical power'is provided to mitigatec.
events-postulated during shutdown,-such as an-

(' -inadvertent draindown of the vessel or a fuel-handling
accident.

Although in'many cases the FSAR'may only address boundini
analyses that are typically for power operation, for other"
modes of operation, the GDC (Ref. 2),-among other
requirements, are still- required to be met. . As these GDC
are not MODE specific, and as.it is a function of the
Technical Specifications (TS)' to ensure.that the plant is.

: operated within its design basis, with regard to AC sources,'

the requirements established in the TS must be consistent
with the GDC related to electrical systems, as well as witht

| other GDC related to safety-related systems, since the AC
i sources comprise a typical support system.-

In general, when the plant is shut down the TS requirements'

ensure that the plant has tho capability.to mitigate'the
consequences of postulated accidents assuming a single--

j failure, because either:
.

i a. Redundant and independent systems'are required to.be'
OPERABLE; or

4

(continued)4

-

(continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

IAPPLICABLE b. Appropriate administrative measures are
l SAFETY ANALYSES established and/or alternate backup systems that |

| (continued) can provide functional redundant capability are
required to be OPERABLE or put into operation in
a period of time commensurate with the accident
and the initial conditions considered.

This sta*ement, in general, is reflected in the system LCOs.

for shutdown MODES of operation.

In addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show that a large number of
everts can take place during shutdown. If not mitigated,
some of these events can lead to core damage. Typically,
the loss of decay-heat removal while there is substantial
cors decay heat poses a significant likelihood of a release
due to a severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are established according
to the design of each plant. So, as far as residual heat
rcmoval (RHR) is concerned {VS-BW,CE,W: the OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when the
Reactor Coolant System (RCS) water level above the top of
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops - MODE 5, Loops Not
Filled," and (VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level."} (VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level.") {VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation - Low Water Level.")) {VS-GE: The OPERMILITY of
the two Residual Heat Removal shutdown cooling subsystems is
always required in MODE 4, and in MODE 5 when RCS water
level above the top of the reactor vessel flange is less
than 23 feet. See Specifications {VS-BWR/4: 3.4.8,)
{VS-BWR/6: 3.4.9,) " Residual Heat Removal-Shutdown," and
3.9.8, " Residual Heat Removal-Low Water Level.")
Therefore, in these conditions, (Division 1 and 2) AC
sources are required to be OPERABLE as support systems.

Furthermore, by application of GDC 34, " Residual Heat
Removal," and the design basis definition of poerability
(See AC Sources and Component OPERABILITY, Bases for

(continued)

| (continued)
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AC Sources-Shutdown
B 3.8.2

6
l

BASES (continued) i

)
APPLICABLE Specification 3.8.1), it is clear that each RHR pump must be I
SAFETY ANALYSES backed up by separate and independent onsite and offsite

(continued) sources.

. Thus, to meet the design basis definition of 2ktabilily and |
I GDC 34, four AC sources are required when two RHR pumps are

required OPERABLE. As discussed above, however, each slant j

may have put in additional measures to hel) mitigate t1e !

potential consequences of an accident in taese operating '

MODES. For those plants, Specification 3.8.2 is written
| such that three out of four AC sources will suffice.

The AC sources satisfy Criterion 3 of the NRC Interim Policy
Statement.

_=

| LCU LC0 3.8.2.a and LCO 3.8.2.b require that one offsite circuit
and one diesel generator be OPERABLE (see Bases 3.8.1) and

.

ca)able of supplying the onsite Class lE power distribution
su) system of LCO 3.8.8 a. The intent is that all required
non-redundant loads, as well as one required load from eachC required redundant pair of loads, be powered from the same
safety (divisionD and that all required AC and DC sources,
as well as the d'stribution subsystem itself, will be
OPERABLE se that the AC and DC sources and the distribution
subsystem will be capable of fully supporting the non-
redundant loads.

1

l
When redundant counterpart loads (e.g., the second members j
of the pair) are required to be OPERABLE, LCO 3.8.2.c

i

recuires that they be powered by a third separate and !
incependent, readily available AC source. Readily available '

means that the source can be made OPERABLE and put into
operation, if necessary, within a time commensurate with the
safety importance of the redundant loads. |

{VS-BWR/6: LCO 3.8.2.d requires an offsite circuit to power
the high pressure core spray (HPCS) system when it is
required to be OPERABLE, or when other loads assigned to the
HPCS system (division] are required to be OPERABLE, or both.
The requirements set forth in this LCO may need to be
rest,actured depending on the functions required to be
acesnplished during thete modes of operation by the required
loads assigned to (Division 33 (for this facility, the

-(continued)
r
( (continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

LCO functions associated wit's the required loads assigned to
(continued) <(Division 3]duringthesemodesofoperationareas

ollows:]

See the Bases of Specification 3.8.1 for additional
information on AC source OPERABillTY and AC source support
and supported systems.

LC0 3.8.2 specifies the minimum AC sources required to be
OPERABLE in MODES (VS-BW,CE,W: 5 and 6) (VS-GE: 4 and 5)
and any time when handitng irradiated fue' VS-GE:(ormoving loads over irradiated fuel in the pr(imary or
secondary containment]). It ensures the availability of
sufficient AC sources to operate the plant in a safe manner
and to mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents, reactor vessel
draindown).

As described in the previous s..ction, " Applicable Safety
Analyses," In the event of an &ccident during shutdown, the
TS are designed to maintain the plant in a condition such
that, even with a single failure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a single
plant design, administrative measures may be sufficient to
relax the single-failure criterion. Also, an alternstive
backup system that provides the same functional capability
may be substituted provided the backup system is OPERABLE or
can be made OPERABLE in sufficient time to citigate the
consequences of an accident during shu',:;own. When required
to be OPERABLE, systems are reliable ,5ly if theh support
requirements are also met. The AC soarces comprise a
typical support system.

APPLICABILITY The AC sources required to be OPERABLE in H0 DES {VS-BW,CE,W:
5 and 6) {VS-GE: 4 and 5) and also any time when handling
irradiated fuel (VS-GE: (or moving loads over irradiated
fuel in the primary or secondary containment)) provide
assurance that:

(continued)

(continued)
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: AC Sources-Shutdown 1
B 3.8.2 i

BASES (continued)

APPLICABILITY a. Systems to provide adequate coolant inventory makeup*

(continued) are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor,

' vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and '

d. Instrumentation and control capability is available '

for monitoring and maintaining the unit in a cold
j shutdown condition and refueling condition.

ACpowerrequirementsfor{VS-BW.CE,W: MODES 1, 2, 3, and 4)
i, (VS-GE: MODES 1, 2, and 3) are covered in Specification

3.8,1, *AC Sources-Operating."
J

_ _ _ _

,

O ACTIONS
.

i

A.1. A.2. A,3. Ai4. A.S. and A.6

| -

With one or more of the required AC electrical power sources
inoperable, some equipment is not receiving the minimum i

support it needs. It is,-therefo % required to suspend |-

CORE ALTERATIONS, handling of irradiated fuel, (VS-GE:
moving of loads over irradiated fuel,) any activities that
could potentially result in inadvertent draining of the-
reactor vessel, and operations.-involving positive reactivity
additions.

Suspension of these activities'shall not preclude completion
of actions to establish a. safe conservative condition.
These actions will preclude the occurrence of actions that
could potentially initiate the postulated events. It is-

further required to immediately initiate action to restore
the required AC sources and to continue this' action until-
restoration is accomplished'in order to provide the--

necessary AC power to the unit's safety systems.
;

The Completion Time of "immediately' is consistent with the-

required times for' actions requiring prompt attention. The:
restoration of the required AC electrical power sources

(continued)

h (continued)| ' l
v ;

.A0G STS B 3.8-65- 01/01/91'=2:58pm-

"
-

4

'o,...-4--, ,.-w,,,,._,,,-,m+,, ,,e m .M ,, %. s . - . , .m., .m,,...r.,$.,,,-----,_,,,- ,-~,--w,. y.~,,..,_,m.., ,,e--, , - . - , ,, . . - _ .



.
--

AC Sources-Shutdown
B 3.8.2

BASES (continued)

ACTIONS should be completed as quickly as possible in order to
(continued) minimize the time the unit's safety systems may be without

power.

Required Action A 6 verifies that the Required Actions have
been initiated for those su) ported systems declared
inoperable as a result of t1e total loss of power to a power
distribution subsystem within the same Completion Time as
that specified for Required Action A.S.

This Required Action has been modified by a Note to clarify
that Required Action A.6 needs to be executed only when
there are no AC power sources to one or more [ divisions) of
the onsite Class IE Power Distribution System.

Required Action A.6 ensures that those identified Required
Actions associated with supported systems affected by the
total loss of power to a [ division) of AC and DC power
distribution subsystem have been initiated by entering the
supported systems' LCOs. (Alternatively,theappropriate
Required Actions for the supported systems may be listed in
the Required Actions for Condition A of this LCO.)

:For this facility, the identified support systems' Required
Actions are as follows:)

SURVEILLANCE SR 3,8.2.1

REQUIREMENTS
SR 3.8.2.1 lists 16 SRs from LCO 3.8.1 that are required to
be met. Therefore, see the corresponding Bases for
Specification 3.8.1 for a discussion of each SR.

REFERENCEa 1, [ Unit name) FSAR, Section [ ),"[ Title)."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, '' General Design Criteria for Nuclear Power
Plants."

.

O
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DC Sources-Opertting
C 3.8.3

o
B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 DC Sources-00eratina

BASES

BACKGROUND The station DC electrical power system provides the AC
emergency power system wit 1 control power. It also provides
both motive and control power to selected safety-related
equipment. As required by 10 CFR 50, Appendix A, GDC 17
(Ref.1), the DC electrical power system is designed to have
sufficient independence, redundancy, and testability to '

perform its safety functions, assuming a single failure.
The Dr, electrical power system also confon.es to the
requirements of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref 3).

(VS-BW,CE,W,BWR/4: The(250/125] Vdc electrical power
system consists of two independent and redundant safety-
related Class IE DC electrical power subsystems ([ Division 1
and 2)).) (VS-BWR/6: The [250/125) Vdc electrical power
system consssts of three independent Class IE DC electrical
powersubsystems([ Divisions 1,2,and3]).) Each subsystem

(~% consists of (two) battery banks ((each bank L50%)
g capacity)), associated battery charger (s), (:one) per bank),' and all the associated control equipment and interconnecting

cabling. (Additionally there is (one) spare battery charger
per subsystem, which provides backup service in the event
that the preferred battery charger is out of service. If
the spare battery charger is substituted for one of the
preferred battery chargers, then the requirements of
independence and redundancy between subsystems are
maintained.)

During normal operation, the (250/125) Vdc load is powered
from the battery chargers with the batteries floating on the
system. In case of loss of normalcharger,theDCloadisautomaticalpowertothebatterysy powered from the
station batteries.

Each of the (Division 1 and 2) electrical power subsystems
provides the control power for its associated Class IE AC-
power-load grcup, [4.16] kV switchgear, and (4801 V load
centers. Also, these DC subsystems provide DC electrical
power to the inverters, which in turn power the AC vital
buses. (VS-BWR/6: The (Division 3) DC electrical power

(continued)

O(/ (continued)
,
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DC Sources-Operating
8 3.8.3

BASES (continued)

BACKGROUND subsystem provides DC motive and control power as required
(continued) for the High Pressure Core Spray System diesel generator

i (DG) set control and protection, and all (Division 3)-'

related control.))

The DC-power distribution system is described in more detail
in Bases for Specifications 3.8.7, ' Distribution System-
Operating," and 3.8.8, " Distribution System-Shutdown."

In the event of loss of all unit AC )ower, which is beyond
the design bases, the DC system is tie only electrical power
source available to monitor critical plant parameters and
operate selected equipment.

Each battery bank of the (Division 1 and 2 DC electrical
power subsystem consists of (120) lead-(ca)ciuml cells with
a continuous discharge rating of [1650) Ah for 8) hours to
(210) Vs at (77]'F. Plant battery operating voltage is
(250/125] Vs, and each battery has adequate storage capacity
to carry the required load continuously for at least [2]
hours and to perform (three) complete cycles of intermittent
loads (Ref. 4). Capacity is adequate for loss-of-coolant
accident (LOCA) conditions or any other emergency shutdown.

{VS-BWR/6: The (Division 3) DC electrical power subsystem
consists of a (125] V, (60]-cell lead-calcium battery with
t continuous discharge of |;1000) Ah for (8) hours to
(105) V at (77]'F; the battery has adequate storage to carry
the required load continuously for at least (2) hours and to
perform (three) complete cycles of intermittent loads
(Ref. 4). Capacity is adequate for LOCA conditions or any
other emergency shutdown.)

The battery chargers of (Division 1 and 2) DC electrical
power subsystems are rated at (300) amps with 0.5% voltage
regulation with an AC-supplied variation of (480 V i 15%)
in voltage and (60 Hz i 5%) in frequency (Ref. 4).

{VS-BWR/6: The battery charger for (Division 3) DC
electrical power subsystem is rated at (150) amps with 0.5%
voltage regulation with an AC-supplied variation of
(480 V 15%) in voltage and (60 Hz 5%) in frequency
(Ref. 4).)

(continued)

(continued)
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DC Sources-Operating )
B 3.8.3 1

BASES (continued)
_

BACKGROUND Each[250/125] Vdc battery subsystem is separately
(continued) housed in a ventilated room apart from its charger and

distribution centers. Each subsystem is located in an area
se)arated physically and electrically from the other
su) systems to ensure that a single failure in one subsystem
does not cause a failure in a redundant subsystem. There
is no sharing between redundant Class IE subsystems such
as batteries, battery chargers, or distribution panels.

Battery rooms are continuously ventilated in order to
prevent accumulation of hydrogen and to maintain design
temperature. The ventilation system limits the hydrogen
accumulation to less than [1)% of the total of battery room
volume (Ref. 4). The threshold of ignition is 4% and
maximum hydrogen generation occurs during overcharging.

The batteries for [ Division 1 and 2) DC electrical power
subsystem are sized to produce required capacity at (80)%
of nameplate rating, corresponding to warranted capacity at
end-of-life cycles and the 100% design demand. Battery size
is based on [125]% of required capacity and, after selection
of an available commercial battery, results in a battery

n capacity in excess of [15i M of required capacity. The

(O' voltage limit is [2.13) V per cell, which corresponds to a
total minimum voltage output of fl28) V per battery bank
(Ref. 4). The criteria for sizing large lead storage
batteries are defined in IEEE-485 (Ref. 5).

{VS-BWR/6: The battery for (Division 3) DC electrical power
subsystem are sized to produce required capacity at (80)% of
nameplate rating, corres)onding to warranted capacity at
end-of-life cycles and tle 100% design demand. Battery size
is based on [125]% of required capacity and, after selection
of an available commercial battery, results in a battery
capacity in excess of L150)% of required capacity. The,

voltage limit is [2.13] V per cell, which curresponds to'

a total minimum voltage output of [128) V per battery bank
(Ref. 4).)

Each battery charger of [ Division 1 and 2) DC electrical
power subsystem has ample power-output capacity for the
steady-state operation of connected loads required during
normal operation, while at the same time maintaining its
battery sank fully charged. Each battery charger has
sufficient capacity to restore the battery bant from the

,

'

(continued)

/O (continued)b |

,
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DC Sources-Operating
B 3.8.3

h

BASES (continued)
,

BACKGROUND design minimum charge to its fully charged state within 24
(continued) hours while supplying normal steady-state loads (Ref. 4).

{VS-BWR/6: The battery charger of LDivision 3) DC
electrical power subsystem has sufficient capacity to
restore the bettery bank from the design minimum charge to

| its fully charged state in |8) hours while supplying normal
steady state loads (Ref. 4)J.)

|

APPLICABLE The initial conditions of design basis transient and |
SAFETY ANALYSES accident analyses in the FSAR, (Chapter 6, " Engineered |

Safety features"), and (Chapter 15, " Accident Analyses"), i
i

assume that ENGINEERED SAFETY FEATURE (ESF) systems are !

OPERABLE The DC electrical power system provides normal
and emer ency DC electrical power for the DGs, emergency
auxiliar es, and control and switching during all MODES
of operation.

The OPERABILITY of the DC sources is consistent with the
initial assumptions of the accident analyses and is based
upon meeting the design basis of the plant. This includes
maintaining at least one [ division) of the onsite pnwer or
offsite AC sources, DC sources, and associated distribution
systems OPERABLE during accident conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite
AC power; and

b. A worst-case single failure.

DC Sources-Operating satisfies Criterion 3 of the NRC
Interim policy Statement.

LCO As described in the Background section, each (divisional)
DC electrical power subsystem consists of (two) battery
bank (s),associatedbatterycharger(s)andthecorresponding
control equipment and interconnecting cabling within the
(division).

(continued)
_

(continued)
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! DC Sources-Operating
i B 3.8.3
.

BASES (continued)
' |

I LCO All DC electrical power subsystems are required to be
(continued) OPERABLE to ensure the availability of the required power

to shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (A00) or a
postulatedDesignBasisAccident(DBA). Loss of any-
(divisional) DC electrical power subsystem does not prevent

; the minimum safety function from being performed (Ref. 4).

A DC-olectrical power subsystem is OPERABLE prnvided:
'

a. All of its required battery bank (s) and battery
charger (s) are connected to their associated DC-
bus (es) and are operating; and

b. All of its required battery bank (s) and battery-

charger (s) are OPERABLE.

Furthermore, for DC subsystems to be OPERABLE, they must be-
capable of performing their intended functions, have all
support systems OPERABLE, and have successfully completed
all SRs.

O (Forthisfacility,anOPERABLE(divisional
power subsystem consists of the followings)) DC electrical:

(Forthisfacility,thefollowingsupportsystemsare
required OPERABLE to ensure (divisional) DC electrical puwer
subsystemOPERABILITY:]

(forthisfacility,thoserequired'supportsystemswhich,
upon their failure, do not declare DC electrical power
subsystems inoperable and their justification are as
follows:]

(for this facility, the supported systems affected by the
inoperability of a DC electrical power subsystem and the
justification for whether or-not each supported system-is
declared inoperable are as follows:)

APPLICABILITY The DC electrical power sources are required to be OPERABLE
in MODES {VS-BW,CE,W:' 1,'2,3,.and4)(VS-GE: 1, 2, and 3)
to ensure safe plant operation and to ensure that: .

(continued)

(continued)'
,

,

'
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DC Sources-Operating
B 3.8.3

BASES (continued)

APPLICABILITY 3. Acceptable fuel design limits and reactor coolant
(continued) pressure boundary limits are not exceeded as a result

of A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DDA.

DC electrical power requirements for MODES (VS-BW,CE,W:
5 and 6) {VS-GE: 4 and 5) are addressed in the Bases for
Specification 3.8.4, "DC Sources-Shutdown."

ACTIONS L1 and A.2

If one of the required DC electrical power subsystems is
inoperable (e.g., inoperable battery, inoperable battery
charger (s), or inoperable battery charger and associated
inoperable battery), the remaining DC electrical power
{VS-BW,CE,W,BWR/4: subsystemhas)(VS-BWR/6: _ subsystems

_

have) the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst-
case single failure would, however, result in
{VS-BW,CE.W.BWR/4: the complete loss of the (250/125) Vdc
electrical power system) (VS-BWR/6: only one DC electrical
power subsystem being OPERABLE) with attendant loss of ESF
functions, continued power operation should not exceed
2 hours. The 2-hour Completion Time is based on Regulatory
Guide 1.93 (Ref. 6) and reflects a reasonable time to assess
plant status as a function of the inoperable DC electrical
power subsystem and, if the DC electrical power subsystem is
not restored to OPERABLE status, prepare to effect an

i orderly and safe plant shutdown. {VS-BWR/6: However, if
I the inoperable DC electrical power subsystem is associated

with (Division 3), then continued operation for up to a
(2-hour] Completion Time is plant specific and is meant to
be the most limiting Completion Time for all systems that
a (Division 3) DC electrical power subsystem supports;
furthermore, the number chosen for the [2-hour) Completion
Time is not to exceed 8 hours if more than two systems are

i
made inoperable because of the (Division 3) DC electrical

' power subsystem inoperability.

(continued)

(continued)
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l
DC Sources-Operating i

B 3.8.3

BASES (continued)

ACTIONS For example, if the (Division 3? batteries support only the
(continued) (Division 3) DG, then a Complet<on Time of [72 hours: would

be appropriate, consistent with the Complet1on Time for an
inoperable (Division 3) DG.

If the (Division 3) batteries support both the (Division 3)
DG and the (Division 3) offsite circuit, then the Completion
Time will be governed by Condition E of Specificaticn 3.B.1.

If the (Division 3) batteries sup) ort even more items,-such
as a LDivision 3) sequencer or ot1er [ Division 1 and 2) ESF
functions, then a [2-hour) Completion Time is appropriate.)-

,

Required Action A.2 verifies that the Required Actions for
those supported systems declared inoperable because of the-
inoperability of one (division) DC electrical power
subsystem have been initiated and within the same Completion

i Time as that of Required Action A.I.

Required Action A.2 ensures that'those identified Required
Actions associated with supported systems affected by the '

inoperability of the
subsystem have been in(division) OC electrical power-

O itiated. This can be accomplished by
entering the supported systems' LCOs. [ Alternatively,the
appropriate Required _ Actions for_the supported systems may i

be listed in the Required Actions for Condition A of this
LCO.)

,

(For this facility, the identified supported system Required
Actions are as follows:),

IL1

Withtwo{VS-BWR/6: or more) required (divicionis of) DC
electrical power subsystems inoperable - the plant is in a

; condition outside the accident analysis as discussed in A.1,
above. Therefore, LCO 3.0.3 'must be entered immediately.

!

ful
| With one (division) DC electrical power subsystem inoperable

MD one or more required support or supported features, or -
both, inoperable associated with _the OPERABLE (division) of
DC electrical power subsystems, or with opposite OPERABLE AC-
and DC electrical power distribution subsystems, or both,

_(continued)

O (continued) .
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DC Sources-Operating
B 3.8.3

'

BASES (continued)

ACTIONS there is a loss of functional capability and LCO 3.0.3 must
(continued) be immediately entered. However, if the LCOs for the

support or supported feature, or for both, take into
consideration the loss of function situation, then LCO 3.0.3
may not need to be entered.

D.1 and D.2

If the DC electrical power subsystem cannot be restored to
OPERABLE status in the associated Completion Time, the plant
must be placed in a MODE in which the LCO does not apply.
This is done by placing the slant in at least MODE 3 within

12.) 1ours and in MODE
6)((VS-GE: 4) within 36 hours.The Completion

VS-BW,CE,W:

5) VS-GE:VS-BW,CE,W:
imes are reasonable,, based on operating experience related

to the amount of time required to reach the required H0 DES
from full power in an orderly manner and without challenging
plant systems. The Completion Time to bring the unit to
MODE (VS-BW.CE,P 5) {VS-GE: 4 is consistant with the time
required in Regulatory Guide 1).93 (Ref. 6).

SURVEILLANCE SR 3.Q.JL1
REQUIREMENTS

This SR is based on the battery cell parameter values
defined in Table 3.8.3-1. This Table delineates the limits
on electrolyte level, float voltage, and s;.<cific gravity
for three different categories. The meaning of each
category is discussed below.

htecory A

Category A defines the normal sarameter limit for each
designated oilot cell in each sattery. The chosen pilot
cells are tie weakest cells in the battery based on previous
test results. These cells are monitored closely as an
indication of battery performance.

The Category A limits specified for electrolyte level are
based on manufacturer's recommendations and are consistent
with the guidance in IEEE-450 (Ref. 7), with the extra 1/4' i

allowance above the high-water-level indication for i

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

r~N

d BASES (continued)
_

SURVEILLANCE operating margin to account for temperatures and charge
REQUIREMENTS ef t'ects . In addition to this allowance, a footnote to

(continued) Table 3.8.3-1. permits the electrolyte level to be above the
specified maximum level during equalizing charge, >rovided
it is not overflowing. These limits ensure that tic plates
suffer no ohysical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IFEE-450 (Ref, 7) recommends that electrolyte
level readings should be made only after the battery has
been at float charge for at least 72 hours.

The Category A limit specified for float voltage is
1 2.13 V per cell. This value is based on the
recommendations of IEEE-450 (Ref. 7), which state that
prolonged operation of cells below 2.13 V can reduce the
life expectancy of cells. Because resistivity decreases
and the charging current increases as the temperature of
electrolyte increases, in order to maintain a constant cell
voltage, IEEE-450 states that. if a warmer cell is below
2.13 V its voltage can be corrected by adding 0.003 V for
each degree Fahrenheit (0.005 V/*C) that the cell
temperature exceeds the average temperature of other cells,

f Nevertheless, considering that having dissimilar cell
(' temperatures is an undesirable situation, it is not expected

that this correction will have to be made. Instead,
appropriate plant preventive actions should be established
in order to eliminate the possible causes of the temperature
differential.

The Category A limit specified for specific gravity for each
pilot cell is 2 (1.200] (0.015 below the manufacturer's
fully charged nominal specific gravity or a battery charging
current that haa stabilized at a low value). This value is
characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 7), the specific gravity
readings a*e based on a temperature of 77'F (25'C).

.The specific gravity readings shall be corrected for actual
electrolyte temperature and level. For each 3'F (1.67'C)
above 77'F (25'C), add 1 point (0.001) to the reading;
subtract 1 point for each 3*F below 77'F. The specific
gravity of the electrolyte in a cell will increase with a
loss f water due to electrolysis or evaporation. A Note
in Table 3.8.3-1 requires the above-mentioned correction

(continued)

p (continued)
i 1
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DC Sources-Operating
B 3.8.3

BASES (continued)
_

SURVEILLANCE for electrolyte level and temperature, with the exce) tion
REQUIREMENTS that level correction is not required when battery ciarging

(continued) current is < [2] amps on float charge. This current
provides, in general, an indication of overall battery
condition.

Because of specific-gravity gradients that are produced
during the recharging process, delays of several days
[3 to 7) may occur while waiting for the specific gravity to
stabilize. A stabilized charger current is an acceptable
alternative to specific-gravity measurement for determining
the state of charge of the designated pilot cell. This
phenomenon is discussed in IEEE-450 (Ref. 7). A footnote to
Table 3.8.3-1 allows the float charge current to be used as
an alternate to specific gravity following a battery
recharge.

Cateaory B

Category B defines the normal parameter limits for each
connected cell. The term " connected cell" excludes any
battery cell that may be jumpered out because of a degraded
condition or for any other reason.

The Category B limits specified for electrolyte level and
float vnitage are the same as those specified for Category A
and have been discussed above.

The Category B limit specified for specific gravity for each
*

connected cell is 2 [1.195) (0.020 below the manufacturer's
fully charged, nominal specific gravity) with the average
of all connected cells 2 [1.205) (0.010 below the <

manufacturer's fully charged, nominal specific gravity). |

These values are based on manufacturer's recommendations.
Tne minimum specific-gravity value required for each cell
ensures that the effects of a highly charged or newly
installed cell will not mask overall degradation of the
battery. A Note to Table 3.8.3-1 requires correction of-

specific gravity for electrolyte temperature and level.,,

This level correction is not required when battery charging
current is < [2] amps on float charge.

(continued)

(continued)
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' DC Sources-Operating i
'

B 3.8.3

BASES (continued)

SURVEILLANCE Cateoory C
REQUIREMENTS

(continued) Category C defines the allowable values for each connected
cell. These values, although reduced, provide assurance
that sufficient capacity exists to perform the intended
function and maintain a margin of safety. When any battery
parameter is outside the Category C allowable value, the'

assurance of sufficient capacity described above no longer
exists and the battery must be declared inoperable.

The Category C allowable values specified for electrolyte
level (above the top of the plates and not overflowing)
ensure that the plates suffer no physical damage and
maintain adequate electron transfer capability. The
Category C allowable value for float voltage is based on
IEEE-450 (Ref. 7), which states that a cell voltage of
2.07 V or below, under float conditions and not caused by
elevated temperature of the cell, indicates internal cell
problems and may require cell replacement.

The Category C allowable value of average specific gravity
is based on manufacturer's recommendations (1 [1.195), 0.020
below the manufacturer's recommended fully charged, nominal
specific gravity). In addition to that limit, it iss

required that the specific gravity for each connected celi
must be no less than 0.020 below the average of all
connected cells. This limit ensures that'the effect of a
highly charged or new cell will not mask overall degradation
of the battery. The Notes to Table 3.8.3-1 that apply to
Category A specific gravity are also applicable to
Category C specific gravity.

The SR to verify Category A cell parameters is consistent
with IEEE-450 (Ref. 7), which recommends regular _ battery
inspections (at least one per month). including voltage,
specific gravity, and electrolyte temperature of- pilot
cells. If pilot cells have one or more battery cell
parameters not within Category A limits, the electrolyte
level and float-voltage of the pilot cells should be
verified to meet Category C allowable values within 1 hour.
This check will provide a quick indication of the. status of
the remainder of the battery cells. One hour provides
sufficient time to inspect tne electrolyte level and to

(continued)

(continued)
,
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE confirm the float voltage of the pilot cell. One hour
REQUIREMENTS is considered a reasonable amount of time to perform the

(continued) required verification.

Verification that the Category C allowable values are met
provides assurance that, during the time needed to restote
the parameters to the Category A and B limits, the battery
will still be capable o' performing its intended function.
A period of 24 hours is allowed to complete the required
verification because specific-gravity measurements must be
obtained for each connected cell. Taking into consideration
the time required to perform the required verification and
the assurance that the battery cell parameters are not
severely degraded, this time is considered reasonnole.

Continued operation is only permitted for 31 days before
battery cell parameters w st be restored to within Category
A and B limits. Taking into consideration that while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and allow time to fully
restore the battery cell parameters to normal limits, this
time is acceptable. When any battery parameter is outside
the Category C allowable value for any connected cell,
sufficient capacity to supply the maximum expected load
requirement is not assured and the corresponding DC
electrical power subsystem must be declared inoperable.

SR 3.8.3.2

Verifying battery terminal voltage while on float charge for
the(258/129) V batteries helps to ensure the effectiveness
of the charging system and the ability of the batteries to
perform their intended function. Float charge is the
condition in which the charger is supplying the continuous
charge required to overcome the internal losses of a battery
(or battery cell) and maintain the battery (or a battery
cell) in a fully charged state. The voltage requirements
are based on the nominal design voltage of the battery and
are consistent with the initial voltages assumed in the
battery sizing calculations. The 7-day Frequency is
consistent with manufacturer's recommendations anti !EEE-450
(Ref.7).

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued) I

SURVEILLANCE SR 3.8.3.3 ;

RE0VIREMENTS
'

'

(continued) This SR is based on the battery cell parameters defined in
Table 3.8.3-1. The meaning of these different parameters is
explained in SR 3.8.3.1 above. The quarterly inspection of
specific gravity and voltage is consistent with IEEE-450
(Ref. 7). In addition, within 24 hours of a battery

discharge < (be demonstrated to meet Category 8 limits.110) V or a battery overcharge > (150) V, thebattery must
This inspection is also consistent with IlEE-450 (Ref. 7),
which recommends s)ecial inspections following a severe
discharge or overciarge, to ensure that no significant
degradation of the battery occurred as a consequence of such
discharge or overcharge. The steps to follow in case one or
more battery cell parameters are not within limits are
described above in SR 3.8.3.1.

SR 3.8.3.4

This 3urvelliance, verification that the average temperature
of representative cells is 1 (60*F , is consistent with a
recommendation of IEEE-450 (Ref. 7 , which states that the

p temperature of electrolytes in representative cells should
be determined on a quarterly basis. IEEE-450' suggests-
taking the temperature of every sixth cell.

While higher-than-normal operating temperatures increase
bhttery capacity, increase internal discharge, lower cell
voltages for a given charge current, and raise charging
current for a given charge voltage, they decrease battery -
itfe.

Lower-than-normal temperatures have the opposite effect,
acting to inhibit or reduce battery capacity. Normal
battery operating temperatures are (60'lf to (90*F), with ,

a recommended operating temperature of [77)*F. This SR
ensures that the operating temperatures remain within an
acceptable operating range. These limits are based on
manufacturer's recommendations.

SR 3.8.3.5

Visual inspection to detect corrosion of the battery cells..
and connections, or measurement of the resistance of each

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE inter-cell, inter-rack, inter-tier, and terminal connection,
REQUIREMENTS provides an indication of physical damage or abnormal

(continued) deterioration that could potentially degrade battery
performance.

The limits established for this SR shall be no more than 20%
above the resistance as measured during installation or not
above the ceiling value established by the manufacturer.

The Serveillance Frequency for these inspections, which
can detect conditions that can cause power losses due to
resistance heating, is 92 days. This Frequency is !

considered acceptable based on operating experience related j
to detecting corrosion trends, in addition, consistent with i

'

1EEE-450 (Ref. 7), SR 3.8.3.7 and SR 3.8.3.8 require yearly
visual inspection, to detect corrosion, and yearly
resistance measurements of connections.

SR 3.8.3.6

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

This SR is consistent with IEEE-450 (Ref. 7), which
recommends detailed visual inspection of cell condition
and rack integrity on a yearly basis.

SR 3.8.3.7 and SR 3 JM

Visuul inspection and resistance measurements of inter-cell,
inter-rack, inter-tier, and terminal connections provides an
indication of physical damage or abnormal deterioration that
could indicate degraded battery condition. The anti-
corrosion material is used to help ensure good electrical
connections and to reduce terminal deterioration. The
visual inspection for corrosion is not intended to require
removal of and inspection under each terminal connection.

The connection resistance limits are the same as those
stated in SR 3.8.3.5 above.

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

b\
Q BASES (continued)

SURVEILLANCE The Surveillance frequencies of 12 months are consistent
REQUIREMENTS with IEEE-450 (Ref. 7), which recommends detailed visual

(continued) inspection of cell condition and inspection of cell-to-cell '

and terminal connection resistance on a yearly basis,
i

SR 3.8.3.9 j
This SR requires that each battery charger be capable of
supplying [400) amps and [250/125) V for 1 [8] hours. These
requirements are based on the design capacity of the
chargers (itef. 4). According to Regulatory Guide 1.32
(Ref. 8), the battery charger supply is required to be based
on the largest combined demands of the various steady-state
loads and the charging capacity to restore the battery from
the design minimum charge state to the fully charged state,
irrespective of the status of the unit during these demand
occurrences. The minimum required amperes and duration
ensures that these requirements can be satisfied. This
Surveillance is required to be performed during
(VS-BW CE W: MODES 5 and 6) (VS-GE: MODES 4 and 5) since
it would require the DC electrical power subsystem to be
inoperable during performance of the test.O
The Surveillance Frequency is acceptable, given the unit
conditions required to perform the test and the other
administrative controls existing to ensure adequate charger
performance during these 18-month intervals. In addition,
this Frequency is intended to be consistent with expected
fuel-cycle lengths. f
SR 3.8.3.10

A battery-service test is a special test of the battery's
capability, "as found," to satisfy the design requirements ;
(battery duty cycle) of the DC electrical power system. |

The discharge rate and test length should correspond to the
design duty cycle requirenents as specified in Reference 4.
Reference 4 provides load requirements for DC electrical
power subsystems. [ Optionally, the design duty-cycle
requirements may be defined here).

The Surveillance frequency of 18 months is consistent with
the recommendations of Regulatory Guide 1.32 (Ref. 8) and
Regulatory Guide 1.129 (Ref. 9), which state that the
battery-service test should be performed during refueling

(continued)p)( (continued)v
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| OC Sources-Operating
i B 3.8.3
|

BASES (continued)

:

SURVEILLANCE operations or at some other outage, with intervals between
REQV!REMENTS tests not to exceed 18 months.

(continued) A Note to SR 3.8.3.10 allows the once-per-60-months
performance of SR 3.8.3.11 in lieu of SR 3.8.3.10. This
substitution is acceptable because SR 3.8.3.11 represents
a more severe test of battery capacity than SR 3.8.3.10.

This Surveillance is recuired to be performed during
(VS-BW,CE,W: MODES 5 ane 6) (VS-GE: MODES 4 and 5) since
it would require a DC electrical power subsystem to be
inoperable during performance of the test.

SR 3.8.3.11

A battery-performance test is a test of constant current
capacity of a battery, normally done in the "as found"
condition, after having been in service, to detect any
change in the capacity determined by the acceptance test.
The test is intended to determine overall battery
degradation due to age and usage.

The acceptance criteria for this Surveillance is consistent
with IEEE-450 (Ref. 7) and IEEE-485 (Ref. 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A
capacity of 80% shows that the battery rate of deterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance 'requency for this test is 60 months, or
every 12 months if the battery shows degradation or has
reached 85% of its expected life. Degradation is indicated,
according to IEEE-450 (Ref. 7), when the battery capacity
drops by more than 10% relative to its capacity on the
previous performance test or when it is below the
manufacturer's rating. An additional SR calls for a
performance test on a newly installed battery within
24 months. All these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 7).

This Surveillance is required to be performed during
(VS-BW,CE,W: MODES 5 and 6) (VS-GE: MODES 4 and 5), since

(continued)

(continued)
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DC Sources-Operating
B 3.8.3 j

l

(G BASES (continued) 1

|

SURVEILLANCE it would require the DC electrical power subsystem to be
REQUIREMENTS inoperable during performance of '.he test.

(continued)
.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50
Appendix A, General Design Criterion 17, " Electric
Power System."

2. Regulatory Guide.1.6, " Independence Between Redundant
Standby (Onsite) Power Sources and Between Their
Distribution Systems," U.S. Nuclear Regulatory
Comission, March 10, 1971.

3. IEEE-308 (1978:, "lEEE Standard Criteria for Class lE
Power Systems for Nuclear Power Generating Stations,"
Institute of Electrical and Electronic Engineers,

4. (Unit Name) FSAR, Section ( ), "[ Title) ."

5. IEEE-485 [1983), " Recommended Practices for Sizing
large Lead Storage Batteries for Generating Stations

( and Substations," Institute of Electrical and
'

Electronic Engineers, June 1983.

6. Regulatory Guide 1.93, " Availability of Electric Power
Sources," U.S. Nuclear Regulatory Commission, December
1974.

7. IEEE-450 (1987), "IEEE Recommended Practice for
Maintenance Testing and Replacement of Large Lead
Storage Batteries for Generating Stations and
Subsystems," Institute of-Electricel and Electronic
Engineers.

8. Regulatory Guide 1.32, " Criteria for Safety-Related
Electric Power Systems for Nuclear Power Plants "
February 1977, U.S. Nuclear Regulatory Comission,

9. Regulatory Guide 1.129 " Maintenance Testing and
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DC Sources-Shutdown
B 3.8.4 '

B 3.8 ELECTRICAL POWER SYSTEMSp
B 3.8.4 DC Sources-Shutdown

i

BASES
. _ .

BACKGROUND A description of the DC sources is provided in the Bases for |

Specification 3.8.3, *D0 Sources-Operating."

APPLICABLE The OPERABILITY of the minimum AC and DC electrical power
SAFETY ANALYSES sources and associated distribution systems during slutdown

and refueli%, as specified in the LCO, ensures that
(Ref. 1):

a. The facility can be maintained in the shutdown or
refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit

j status; and

Adequate DC electrical power is provided to mitigatec.
o events postulated during shutdown, such as an
V) inadvertent draindown of the vessel or a fuel-handling(<

)
accident.

Although in many cases the FSAR may only address bounding
analyses that are typically for power operation, for other
Modes of operation (Ref. 2), among other requirements, are
still required to be met. As these GDC are not MODE
specific, and as it is a function of the Technical
Specifications (TS) to ensure that the plant is operated
within its design basis, with regard to DC sources, the
requirements established in the TS must be consistent with

!the G0C related to electrical systems, as well as other GDC '

related to safety-related systems, since the DC sources
comprise a typical support system.

In general, when the plant is shut down, the TS requirements )ensure that the plant has the capability to mitigate the
consequences of postulated accidents assuming a singlefailure, because either:

'

Redundant and independent systems are required to bea.
OPERABLE; or

(continued)
O

(continued)
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DC Sourceo--Shutdown
,

B 3.8.4

BASES (continued) O
APPLICABLE b. Appropriate administrative measures are established
SAFETY ANALYSES and/or alternate backup systems that can provide

(continued) functional redundant capability are requirud to be
OPERABLE or put into operation in a perted of time

i commensurate with the accident and the initial'

conditions considered.

This statement, in general, is reflected in the system LCOs
for shutdown MODES of operation.

In addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show that a large number of
events can take place during shutdown, if not mitigated,
some of these events can lead to core damage. Typically,
the loss of decay-heat removal while there is substantial
core decay heat poses a significent likelihood of a release
due to a severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are established according
to the design of each plant. So, as far as residual heat
removal (RHR) is concerned {VS-BW.CE W: the OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when
Reactor Coolant System (RCS) water level above the top of
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
filled," and {VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level ") (VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level."} {VS-BW: 3.9.5, * Decay Heat Removal and Coolant
Circulation-Low Water Level.")) {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4 and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications {VS-BWR/4: 3.4.8,) {VS-BWR/6: 3.4.9,)
" Residual Heat Removal Shutdown," and 3.9.8, '' Residual Heat
Removal-Low Water Level.") Therefore, in these
conditions, [ 1 and 2] DC electrical power sources are
required to be OPERABLE as support systems.

The DC Sources satisfy Criterion 3 of the NRC Interim Policy
Statement.

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)
V

LCO LCO 3.8.4.a requires OPERABILITY of the DC electrical power
subsystem associated with the one division) of the ontite
Clast IE power distribution subsys"em of LCO 3.8.8.a. The>

intent is that all required non-redundant loads, as well as
one required load from each required redundant pair of
loads, be powered from the same safety [ division) and that
all required AC and DC electrical power sources, as well as
the power distribution subsystem itself, will be OPERABLE so
that the AC and DC electrical power sources and power
distribution subsystem will be capable of fully supporting
the non-redundant loads. .

When redundant counterpart loads (e.g., the second members
of the pair) are required to be OPERABLE, LCO 3.8.4.b
requires that they receive DC electrical power from the
other [ division 1 DC electrical power subsystem associated
with the one [d' vision) of the onsite Class IE power
distribution subsystem of LC0 3.8.8.b. Therefore, LCO
3.8.4.b requires this other [ division) DC electrical power
subsystem to be OPERABLE.

,

(VS-BWR/6: LC0 3.8.4.c requires OPERABILITY of the
[ division 3) DC electrical power subsystem associated with

(Q
N the or. site Class 10 power distribution subsystem of LCO

3.8.8.c when the H'qh Pressure Core Spray (HPCS) System is
required to be OPERABLE, or when other loads assigned to the
HPCS system [ division) are required to be OPERABLE, or
both.)

See the Bases of Specification 3.8.3 for additional
information on DC electrical power source OPERABILITY and DC
electrical power source support and supported systems.

LCO 3,8.4 specifies the minimum number of DC sources 4

required to be OPERASLE in H0 DES {VS-BW.CE,W: 5and6)
{VS-GE: 4 and 5) and any time when handling irradiated fuel
{VS-GE: [or moving loads over irradiated fuel in the primary
or secondary containment)). It ensures the availability of
sufficient DC electrical power sources to enerate the plant
in a safe manner and to mitigate the consequences of
postulated events during shutdown (e.g., fuel-handling :

accidents, inadvertent reactor vessel draindown).

(continued)

(continued)
1
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DC Sources-Shutdorn
B 3.8.4

BASES (continued)

LCO As described in the previous section, " Applicable Safety
(continued) Analyses," in the event of an accident during shutdown, the

TS are designed to maintain the plant in such a condition
that, even with a single failure, tne plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other casas, if justified based on a single
plant design, administrative measures may be sufficient to
relax the singic-failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted, provided the backup system is OPERABLE
or can be made OPERABLE in sufficient time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. The DC sources comprise a
typical support system.

APPLICABILITY lhe DC electrical power sources required to be OPERABLE in
H0 DES (VS-BW,CE,W: 5 and 6) (VS GE: 4 and 5) and also any
time when handling irradiated fuel (VS-GE: [or moving loads
over irradiated fuel in the primary or secondary.
containment)) provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

DC electrical power requirements for {VS-BW,CE,W: MODES 1,
2, 3, and 4) {VS-GE: H0 DES 1, 2, and 3) are covered in
Specification 3.8.3, "DC Sources-Operating."

(continued)
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DC Sources-Shutdrwn
B 3.8.4- 1

BASES (continued) J

ACTIONS A.1. A.2. A.3. A.4. A.S. and A.6

: With one or more of the required DC electrical power
subsystems inoperable, some equipment is t.ot receiving the

: minimum support it needs. Therefore, it is required ;o
suspend CORE ALTERATIONS, handling of irradiated fuel,'

:

(VS-GE: moving of loads over irradiated fuel,) any -

activities that could potentially result in inadvertent
draining of the reactor vessel, and operations involving .

positive reactivity additions.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition. ,

i .These actions will-preclude the occurrence of actions that
could potentially initiate _the. postulated events. it is

',

'

further required to immediately initiate action to restore
'

i the required DC electrical power subsystems and to continue
'

i this action until restoration is accomplished in order to-
provide the necessary DC electrical power to the unit's-

: safety systems. .

i -

The Completion Time of 'immediately" is consistent.with the
-

.

required times for actions requiring prompt attention. The i

restoration of the required DC electrical power subsystems

O should be completed as quickly as possible inJrder to .

minimize the time the unit's safaty systems'may be without
power, ,

Required Action A.6 verifies that the_ Required Actions for- ,

supported systems declared inoperable because of the
inoperability of one or more DC electrical. power subsystems
have been initiated and within the same Completion Time as
that specified for Required Action-A.S.

Required Action A.6' ensures that identified Required Actions. i

associated with supported systems affected'by the
inoperability of one or more DC electrical power subsystems- .

have been initiated. This can be accomplished by; entering
the supported systems' LCOs. (Alternatively,the
appropriate Required Actions for the supported systems may.
be listed in the Required Action for Condition A of this
LCO.)

.

[For this facility, the identified supported systems'
Required Actions are as follows:)

- _-

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

O
SVRVEILLANCE SR 3.8.4.1
REQUIREMENTS

SR 3.8.4.1 requires performance of all Surve111ances
required by SR 3.8.3.1 through SR 3.8.3.11. Therefore, see
the corresponding Bases for Specification 3.8.3 for a
discussion of each SR.

REFERENCES 1. [UnitName)FSAR,Section[ ),"[ Title)."

2. Title 10, Code of federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants."

_

O

|

|
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Inverters-Operating
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.5 Inverters-Or>eratina
i

BASES

BACKGROUND The inverters are the preferred source of power for the AC
vital buses because of the stability and reliability they
achieve in being powered from the DC battery source. There
is (one) inverter per AC vital bus making a total of (four)
inserters. The function of the inverter is to convert DC
electrical power to AC electrical )ower, thus providing an
uninterruptible power source for t1e instrumentation and
controls for the Reactor Protection Systeni (RPS) and the
Engineered Safety Feature Actuation System (ESFAS). The
inverters are powered from the (120] V battery source.

[For this facility, specific background details on
1nverters, such as type, capacity, operating limits, and
number and status of spares, are as follows:]

. .

\

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident analyses in (the FSAR, Chapter 6 " Engineered

Safety Features," and Chapter l' " Accident Analyses"),
assume ESF systems are OPERABL- he DC to AC inverters are
designed to provide the requirw .:apacity, capability,
redundancy, and reliability to ensure the.availavility of
necessary power to the RPS and ESFAS instrumentation and
controls so that the fuel, Reactor Coolant System (RCS), and
containment design limits are not exceeded. These-limits
are discussed in .nore detail in the Bases for Technical
Specifications 3.2 (Power Distribution Limits , 3.4 (Reactor
Coolant System), and 3.6 (Containment Systems .

The OPERABILITY of the inverters is consistent with the-
initial assumptions of the accident analyses and is based on
meeting the design basis of the plant. This inc'.udes
maintaining at least one [ division) of the onsite or offsite
AC electrical power sources, DC electrical power sources.

(continued)

,q (continued)
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; inverters-Operating
l B 3.8.5

BASES (contint9d)

APPLICABLE and associated distribution systems OPERABLE during accident
SAFETY ANALYSES conditions in the event of:

(continued)
a. An assumed loss of all offsite AC electrical power or

all onsite AC electrical power; and

b. A worst-case single failure.

Inverters satisfy Criterion 3 of the NRC interim Policy
Statement.

LCO The power distributinn subsystems listed in Table B 3.8.7-1
include the inverters. These inverters ef.sure the
availability of AC electrical power for the instrumentation
for the systems required to shut down the reactor and
maintain it in a cafe condition after an anticipated
operational occurrence (A00) or a postulated DBA.

The LC0 states that the required inverters shall be
OPERABLE. The required inverters for (Division 1) are
(Plant Specific: . . . fill in the inverter numbers for

(Division 1]]. The required inverters for (Division 2] are
(Plant cpscific: . . . fill in the inverter numbers for

(Division 2]].

{VS-BWR/6: [ Division 3) inverters that support the High
Pressure Core Spray (HPCS) System or both the HPCS System
and other systems are required OPERABLE by LCO 3.8.5 if they
are needed to ensure the ODERABILITY OF THE HPCS System and
the other sy:,tems tha upport.)'

Upon the inoperability of one required inverter, Condition A
is entered. Upon the inoperability of two or more required
inverters, entry into LCO 3.0.3 is implicitly required.

i

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS

,

instrumentation and controls-is not defeated. If one :

required inverter is inoperable the possibility of a reactor |

spurious trip is increased. The (four) battery-powered
inverters ensure an uninterruptible supply of AC electrical |
power to the AC vital buses even if the (4.16 kV) safety I

buses are de-enerlized. |

(continued)

(continued)

l

40G STS B 3.8-92 01/01/91 2:58pm
1



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

Inverters-Operating
B 3.8.5

BASES (continued)

LC0 OPERABILITY is met, as it applies to inverters, provided a
(continued) correct DC voltage ([120) V) is applied, a correct AC

voltage 'I at the output, and these voltages are within the
design voltage and frequency tolerances. Furthermore, the
inve.rters must be within the manufacturers' specifications
for environmental factors such as temperature and humidity.

This LCO is modified by a Note allowing (two) inverters
to be disconnected from their associated DC buses for
s 24 hours. This- allowance is provided to perform an
equalizing charge on one battery bank. If the inverters
vre int disconnected, the resulting voltage condition might
damars the inverters energized (from their associated DC
buses). Disconnecting the inverters-is allowed-provided.the
associated AC vital buses are energized from their Class-IE-
constant voltage source transformer and the AC vital buses
for other battery banks are energized from the associated
inverters connected to their DC buses. These provisions
minimize the loss of equipment that would occur in the eventi

of a loss of offsite )ower. The 24-hour time period for the
allowance minimizes tie time during which a loss of offsite
power could result in the loss of equipment energized from

9 the affected AC vital bus while taking into consideration
the time required to perform an equalizing charge on the
battery bank. _When utilizing the-allowance, if one-or more
of the provisions is not met (e.g., 24-hour time period
exceeded, etc.), LC0 3.0.3 must_ be entered immediately.

The intent of this Note is to allow only the .[one)
inverter (s) powered from-[its/their) associated ~DC bus to t-
disconnected.- [Thus, for plants with one battery bank po
[ division), two inverters may be disconnected. For plants
with two battery banks-per [ division), only one inverter nsay
bedisconnected.)

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

[For this-facility, the following support systems are
-

required OPERABLE to ensure inverter OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not declare inverters inoperable and
their justification are as follows:]

(continued)

p (continued)
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Inverters-Operating
B 3.8.5

BASES (continued)

LCO (For this facility, the supperted systems affected by the
(continued) inoperability of an inverter and the justification for

whether or not each supported system is declared inoperable
are as fol%ws:]

APPLICABILITY The inverters are required to be OPERABLE in (VS-BW,CE,W:
MODES 1, 2, 3, and 4) {VS-GE: MODES 1, 2, and 3) to ensure
that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

Inverter requirements for {VS-BW,CE,W: MODES 5 and 6)
{VS-GE: MODES 4 and 5) are covered in the Bases for
Specification 3.A.6.

O-

ACTIONS A.1. A.2. A.3. and A.4

With ' quired inverter inoperable, its associated AC vital
bus . aes inoperable until it is [ manually] re-energized
frot .ts [ Class lE] constant voltage source transformer.
Required Action A.1 allows up to 2 hours to perform this
task {VS-BWR/6: QB [2 hours] if a (Division 3) inverter is
the inoperable inverter).

{VS-BWR/6: [The [2-hour] Completion Time for an inoperable
[ division 3] inverter is plant s;,ecific. Items to be
considered in specifying this Completion Time for a given
facility include:

a. The safety function of [ Division 3]. If [ Division 3]
supports other ESF functions in addition to the HPCS
function, tnen the Completion Time for an inoperable
[ Division 3] inverter shall be [2 hours]; and

(continued)

(continued)
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Inverters-Operating
B - 3. 8,5'

O
V BASES'(continued)

ACTIONS b. The safety function of the (Division-3) inverter (r):

1. What is its role in mitigating a DBA?

2. -What systems does it support? |

3. What is its role _in mitigating 6 station _ l

blackout?]]' ;

The 2-hour Completion Time is consistent with the 2-hour-
Completion Time for an inoperable DC bus, and an inoperable

'

AC vital- bus (see Specification. 3.8.7, ' Distribution
-

Systems-Operating") . Required Actions A.2 and ~ A.3 allow
24 hours to-fix the inoperable-inverter and return it to
service (VS-BWR/6: Q3 (24 hours) if a.[ division 3] inverter
is the inoperable _ inverter. [The [24-hour) Completion Time
is plant: specific, a* the items listed above should be

consideredinspeci'.ngthistimeforagivenfacility)p:ingThe 24-hour limit i based upon-engineering judgment, ta.
into consideration the time required to repair an-inverter
and the additional risk to which the plant is' exposed
because of the inverter inoperability. This has to.be

p balanced against the risk of an immediate shutdown, along
i with the potential challenges to_ safety systems such a-

shutdown might entail. When the AC vital bus is-powered
from its constant voltage' source, it is.' relying-upon
interruptible AC electrical = power sources (offsite and
onsite). Thus, the probability of a spurious reactor trip
is increased, Similarlyt the uninterruptible, battery-
backed, inverter source to the- AC vital buses-is the
preferred source for powering-instrumentation trip setpoint?
devices, because the constant voltage transformer source-is
more susceptible to voltage drift / degraded voltage than is.
.the inverter. source to the AC vital buses.

Required Action A.4 verifies:that the Required Actions for
those supported systems declared inoperable because of the
inoperability of one inverter have been initiated:~and within<

the same Completion Time as-that of Required Action A.I.:

Required Action A.4 ensures that those identified Required
Actions associated with supported. systems affected_by the'

'

inoperability of the: inverter have been initiated. This can
be accomplished by entering the supported systems' LCOs,

(continued) 1

(continued)
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Inverters-Operating
B 3.8.5

BASES (continued)

ACTIONS [ Alternatively, the appropriate Required Actions for the
(continued) supported systems may be listed in the Required Action for ,

|Condition A of this LCO,]

[For this facility, the identified support systems' Required '

Actions are as follows:) |

lbl
With one required inverter inoperable A@ one or more
support or supported features, or both, inoperable
associated with the other OPERABLE inverters, or with
opposite OPERABLE AC and CC electrical power distribution
subsyst e;, or with opposite OPERABLE DC electrical power
subsystems, or all three, there is a loss of functional
capability and LC0 3.0.3 must be immediately entered.
However, if the LCOs of the support or supported feature,
or both, take into consideration the loss of function
situation, then LCO 3.0.3 may not need to be entered.

C.1 and C.2

The plant must be placed in a MODE in which the LC0 does not
apply if the inoperable devices or components cannot be
restored to OPERABLE status within the associated Completion
Time. This is done by placing the plant in at least MODE 3
within {VS-BW,CE,W: 6 hours} (VS-GE: 12 hours) and in
(VS-BW,CE,W: MODE 5} {VS-GE: MODE 4} within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience related to the amount of time required to reach
the required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter, The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation M H.a RPS and ESFAS connected to the AC
vital buses. The 7-day Frequency takes into account the

(continued)

(continued)
|

|
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- Inverters-Operating .
B 3.8.5

1

BASES (continued)

i
SURVEILLANCE redundant capability of the inverters and other indications- 1

- -

REQUIREMENTS available in the control-room that will alert. the operator =-

(continued) t.o inverter malfunctions. ,

REFERENCES None.

O

|
1

'|
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Invertsrs-Shutdown
B 3.8.6

O
B 3.8 ELECTRICAL POWER SYSTEMS I

B 3.8.6 Inverters-Shutdown

BASES

1

UACKGROUND A description of the inverters is provided in the Bases for
Specification 3.8.5, " Inverters-Operating."-

-
,
4

!
APPLICABLE- The OPERABILITY of-the minimum AC sources.-DC sources, and
SAFETY ANALYSES inverter sources to each At vital bus during- shutdown and > j

. refueling, as specified in the LCO, ensures that (Ref.1):

a. The facility can be maintained-in the shutdown or i

refueling condition for extended periods;
,

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit. |

status; and ;
4

c. Adequate power is available to mitigate events-

O, postulated during shutdown, such as an. inadvertent
draindown of the vessel or a. fuel-handling accident, '

,

In particular, instrumentation and control capability is-
powered.from-the AC vital buses, which are themselves
powered by the. inverters. :

Although in many cases the FSAR nav- only address bounding ~ l
analyses 'that are typically. for power operation, for other
modes of operation, the GDC (Ref. 2), among -other

..

requirements are still required to be met'1 As these GDC are.

not MODE specific, 'and as it' is a function of the Technical-
Specifications-(TS) to assure'that the plant is operated
within its design basis,-with regard:to AC sources DC
sources, and inverters, the requirements established in the-
TS must be consistent with the-GDC related to electrical
systems, as well as with other GDC. related to safety-related
systems, since-the AC sources, DC. sources,-and. inverters are a
typical support systems. -

:

In general, when the plant.is: shut down, the TS requirements -
ensure that the plant has the capability to mitigate the

'

(continued)

(continued)'
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Inverters-Shutdown
B 3.8.6

BASES (continued)

APPLICABLE consequences of postulated accidents assuming a single
SAFETY ANALYSES failure, because either:

(continued)
a. Redundant and independent systems are required to be

OPERABLE, or

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundant capability are required to be
OPERABLE or put into operation in a seriod of time
commensurate with the accident and tie initial
conditions considered.

This statement, in general, is reflected in the system LCOs
for shutdown MODES of operation.

In addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary to consider
evaluations of plant data that show a large nuinber of events
can take place during shutdown. If not mitigated, some of
these events can 1 cad to core damage. Typically, the loss
of decay-heat removal while there is substantial core decay,

heat poses a significant likelihood of a release due to a
severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are established according
to the design of each plant. So, as far as residual heat
re.noval (RHR) is concerned {VS-BW,CE,W: the OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the

| reactor coolant loops are not filled (MODE 5) and when the
' Reactor Coolant System (RCS) water level above the top of

the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
Filled," and {VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level.") {VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level .") {VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation-Low Water Level .") {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4, and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications {VS-BWR/4: 3.4.8,) {VS-BWR/6: 3.4.9,)
" Residual Heat Removal-Shutdown," and 3.9.8, " Residual

(continued)

(continued)
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Inverters-Shutdown
B 3.8.6

.

BASES (continued)

APPLICABLE Heat Removal-Low Water . Level ") Therefore, in these
SAFETY ANALYSES conditions. [ Division 1 and 2) inverter sources to the AC. '

(continued) vital buses are required to be OPERABLE as support systems.-

The inverters satisfy Criterion 3 of the NRC Interim Policy
Statement.

- _ .

LCO LCO 3.8.6.a requires' OPERABILITY of the inverters associated
,

with the one [ division] of the onsite Class 1E power
distribution subsystem of LCO 3.8.8.a. The intent is that-
all required non-redundant loads, as well as one required
load from each required redundant pair of loads, be powered-
from the same safety [ division] and that all required AC,

-

DC, and inverter sources, as well as the distribution-
subsystem itself, will be OPERABLE so that the AC, DC,. and
inverter sources and the distribution subsystem will be

- capable of fully _ supporting the non-redundant loads.

When-redundant counterpart loads (e.g., the second members
of the pair) are required to be OPERABLE, LCO.3.8.6.b
requires that they receive inverter su) port from the other:

O' [ division] inverters associated with tie one [ division) of'
\ the onsite Class lE power distribution subsystem of)

; LCO 3.8.8 b. Therefore, LCO 3.8.6.b requires-this other
-[ division] inverters to be OPERABLE.

{VS-BWR/6: LC0 3.8.6.c requires OPERABILITY of the
L [ Division 3) inverters associated with the onsite Class IE'

power distribution subsystem of LC0'3.8.8.c when the High
Pressure Core Spray (HPCS) System is required to be ;,

OPERABLE, or when other loads assigned to the HPCS System<

p [ division) are required to be OPERABLE, or both.)

| -See the Bases- for Specification 3.8.5 for additional-
-

; information on' inverter OPERABILITY,-'and inverter support
and supported systems.-

LCO 3.8.6'sijecifies the minimum number of inverters required
'

; to be OPERABLE in MODES {VS-BW,CE,W: 5 and-6 (VS-GE+ 4 and5) and any time when handling irradiated fuel){VS-GE:. [or
1 -moving loads over ** radiated fuel-in the primary or

secondary cor.tainment]]. It ensures the availability of-
,

,

| (continued)

! (continued)

Or

V.
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Inverters-Shutdown
B 3.8.6

BASES (continued)

LCO sufficient inverter power sources to operate the plant in a
(continued) safe manner and to mitigate the consequences of postulated

events during shutdown (e.g., fuel-handling accidents,
inadvertent reactor vessel draindown).

As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designed to maintain the plant in a condition so that
even with a single failure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if Justified based.on a single
plant design, administrative measures may be sufficient to
relax the single-failure criterion'. Also, an alternative
backup system that provides the .same functional capability
may be substituted provided the backup system is OPERABLE,
or can be made OPERABLE in sufficient. time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. The inverters comprise a typical
support system.

APPLICABILITY The inverters required to be OPERABLE in MODES {VS-BW,CE,W:
5 and 6) {VS-GE: 4 and 5} and also any time when handling
irradiated fuel {VS-GE: [or moving loads over irradiated
fuel in the primary or secondary containment]) provide
assurance that:

4
a. Systems No provide adequate coolant inventory makeup

are av plable for the irradiated fuel in the core in

case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE: and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

(continued)

(continued)
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Inverters-Shutdown-
B 3.8.6 j

BASES (continued)

APPLICABILITY Inverter requirements for (VS-BW,CE,W: MODES 1, 2, 3, and 4)
(continued) {VS-GE: MODES 1, 2, and 3) are covered in

Specification 3.8.5, " Inverters-Operating."
,

ACTIONS A.1. A.2. A.3. A.4. A.5. and A.6

With one or more of the required inverters inoperable, some
equipment is not receiving the minimum support it needs._
Therefore, it is required to suspend CORE ALTERATIONS,
handling of irradiated fuel {VS-GE:, moving of loads-over
irradiated fuel,) any activities that could potentially
result in inadvertent draining of the reactor vessel, and
operations involving positive reactivity additions.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative :ondition.
These actions will preclude the occurrence of actions that
could potentially initiate the postulated events, it is
further required to immediately initiate action to restore
the required inverters and to continue _this action until
restoration is accomplished in-order to provide theO necessary inverter power to the unit's safety systems.

Q
The Completion Time of "Immediately" is consistent with the
required = times for actions requiring prompt attention. The
restoration of the required-inverters should be completed as

,

quickly as possible in order to minimize the time the unit's
safety systems may be without power or powered from a
constant voltage source transformer.

Required Action A.6 verifies that the Required-Actions for-
those supported systems declared inoperable because of the
inoperability of one or more inverters have been initiated-
and within the same Completion Time as that specified for
Required Action A.S.

Required Action A.6 ensures that identified Required Actions
associated with supported _ systems affected by the
inoperability of one or more inverters have been initiated.

(continued)
b

(continued)

n
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Inverters-Shutdown
B 3.8.6

BASES (continued)
_

ACTIONS This can be accomplished by entering the supported systems'
(continued) LCOs. (Alternatively, the appropriate Required Actions for

the supported systems may be listed in the Required Actions
for Condition A of this LCO.)

[For this facility, the identified supported systems
Required Actions are as follows:)

i
i

SURVEILLANCE SR 3.8.6.1
REQVIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital buses energized from the inverter. The
verification of proper voltage and frequency outpl:t ensures
that the required power is readily available for the
instrumentation of the Reactor Protection System and
Engineered Safety Feature Actuation System connected to the
AC vital buses. The 7-day Frequency takes into account th
redundant capability of the inverters and other indications
available in the control room that will alert the operator
to inverter malfunctions.

O
REFERENCES 1. (Unit name] F3AR, Section [ ),"[ Title)."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Pl ant s . "

O
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Distribution Systems-Operating
B 3.8.7

'

(gi B 3.8 ELECTRICAL POWER SYSTEMSG
B 3.8.7 Distribution Systems-Oneralina

BASES

BACKGROUND {VS-BW,CE,W,BWR/4: The onsite Class 1E AC and DC electrical
power distribution system is divided by [ division] into
(two] reoundant and independent AC and DC electrical power
distribution subsystems. Each (divisional) AC and DC
electrical power distribution subsystem is comprised of
(PLANT SPECIFIC: List the major AC, AC vital, and DC bus
names used in Table B 3.8.7-1. For example: 4.16 kVac-
ENGINEERED SAFETY FEATURE (ESF) buses, 480 Vac load centers,
buses, motor control centers, and 120 Vac power distribution
panels; 120 Vac vital buses; and 250/125 Vdc buses). [Two]
(divisions] (or subsystems) are required for safety function
redundancy; (any one] (division] (or subsystem) provides
safety function, but without worst-case single-failure
protection.)

{VS-BWR/6: The onsite Class IE AC and DC electrical power
distribution system is divided by (division) into [three)

A independent AC and DC electrical power distribution,

(v) subsystems. Each (divisional AC and DC electrical power,

distribution subsystem is comprised of (PLANT SPECIFIC:,

' List the major AC, AC vital, and DC bus names used in Table
B 3.8.7-1. For example: 4.16 kVac ESF buses, 480 Vac load|

centers, buses, motor control centers, and 120 Vac power
distribution panels; 120 Vac vital buses; and 250/125 Vdc
buses]. All three [ divisions] (or subsystems) are required
for safety function redundancy; any two (divisions] (or
subsystems) provide safety function, but without worst-case
single-failure protection.)

Each [4.16 kV ESF bus] has at least (one separate and
independent offsite source of power) as well as a dedicated
onsite diesel generator source. Each (4.16 kV ESF bus] is
normally connected to a preferred source. During a loss of
one offsite power source to the [4.16 kV ESF buses], a
(4.16 kV] transfer scheme is accomplished by utilizing a
time-delayed bus undervoltage relay. If all offsite sources |
are unavailable, the onsite emergency power system will
supply power to the (4.16 kV ESF buses). Control power for
the (4.16 kV breakers] is supplied from the (Class IE
batteries). Additional description of this system may be

(continued)

[ (continued) |
V l
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Distribution Systems-Operating _
B 3.8.7

BASES (continued)

BACKGROUND found in the Bases for Specification 3.8.1, "AC Sources-
(continued) Operating," and the Bases for Specification 3.8.3,

"DC Sources-Operating."

The secondary plant distribution is at [480] V. The [480] V
distribution system includes [ PLANT SPECIFIC: List items
such as emergency buses, load centers, and transformers; the
identifying numbers of these items should also be included).
The [480] V load centers frem Oach subsystem are located
[in separate rooms in the coni.rol building]. Control power
for the (480] V breakers is suppl'ed from the [ Class IE
batteries), as described in the Lxes for
Specification 3.8.3, "DC Sources-Qerating."

The Class IE [480] Vac motor control centers and power'
distribution panels are powered from [ PLANT SPECIFIC:
Provide bus and/or load center information and
nomenclature].

The Class IE [120] V power distribution panels are powered
from [ PLANT SPECIFIC: Provide distribution panel
information and nomenclature]. All [120] V distribution
panels that provide control or instrumentation necessary for
operation of safety systems are required to be included in
this specification.

The [120] Vac vital buses [2YVI, 2YV2, 2YV3, and 2YV4]from
are

arranged in four load groups and are normally powered
[ PLANT SPECIFIC: Provide power path and nomenclature
between the inverters and the buses]. The alternate power
supply for the vital buses is a (Class IE constant voltage
source transformer) powered from the same [ division] as the
associated inverter, and its use is governed by LCO S.8.5, I

" Inverters-Operating." Each constant voltage source !

transformer is powered from [ PLANT SPECIFIC: Provide power !

path and nomenclature].

There are (VS-BW,CE,W,8WR/4: [two]] {VS-BWR/6: [three]} |
independent [125/250] Vdc electrical power distribution I

subsystems. [ PLANT SPECIFIC: Provide power path and i
'nomenclature for the DC power distribution system.]

The list of tall required distribution buses is located in
Table B 3.8.7-1.

,

(continued)
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Distribution Systems-0perating |
B 3.8.7 |

A
) BASES (continued)

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident analyses in [FSAR Chapter 6. " Engineering Safety

Features," and Chapter 15, " Accident Analyses,"] assume ESF
systems are OPERABLE. The AC and DC electrical power
distribution systems are designed to provide sufficient

,

capacity, capability, redundancy, and reliability to ensure
the availability of necessary power to ESF systems so that
the fuel, Reactor Coolant System (RCS) and cortainment
design limits are not exceeded. These limits are discussed
in more detail in the Bases for Technical Specifications 3.2
(Power Distribution Limits), 3.4 (Reactor Coolant System),
and 3.6 (Containment Systems).

The OPERABILITY of the AC and DC electrical power distribu-
tion system is consistent with the initial assumptions of
the accident analyses and is based upon meeting the design
basis of the plant. This includes maintaining at least one
[ division] of the onsite or offsite AC electrical power
sources, DC electrical power sources, and associated
distribut: n systems OPERABLE during accident conditions
in the eva t of:

7 a. An assumed loss of all offsite power or all onsite
(Q AC electrical power; and

b. A worst-case single failure.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Interim Policy Statement.

LC0 The required AC and DC [ divisional] power distribution
subsystems listed in Table B 3.8.7-1 ensure the availability
of AC and DC electrical power for the systems required to
shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (A00) or a
postulated DBA. The {VS-BW,CE,W,BWR/4: [ Division 1 and 2))
{VS-BWR/6: [ Division 1, 2, and 3]} AC and DC electrical
power distribution subsystems are required to be OPERABLE,

{VS-BW,CE,W,BWR/4: Maintaining the [ Division 1 and 2) AC
and DC electrical power distribution subsystems OPERABLE
ensures that the redundancy incorporated into the design of
ESF is not defeated. Either [ division) of the AC and DC

(continued)

(ov) (continued)
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Distribution Systems-Operating
B 3.5.7 ;

BASES (continued)

LCO power distribution system is ca)able of providing the
(continued) necessary electrical power to tie associated ESF components.

Therefore, a single failure within any system or within the
electrical power distribution subsystems will not prevent |

safe shutdown of the reactor.)

{VS-BWR/6: Maintaining the [ Division 1, 2, and 3) AC and DC
electrical power distribution subsystems OPERABLE ensures
that the redundancy incorporated into the design of ESF is
not defeated. [Any two of the three) [ divisions) of the
distribution system are capable of providing the necessary _
electrical power to the associated ESF components.
Therefore, a single failure within any system or within the
electrical power distribution subsystems will not prevent
safe shutdown of the reactor.)

OPERABILITY is met, as it applies to AC and DC electrical i
power distribution subsystems, provided the associated
buses, transformers, load centers, motor control centers,
and electrical circuits are fully energized to their proper
voltages and frequencies. The components of each AC and DC
electrical power distribution subsystem must be kept within
the manufacturers' specifications for environmental factors
such as temperature and humidity.

In addit.sn, breakers must be open between redundant buses
to prevent two power sources from being paralleled. The
o>en breakers also preclude unlimited continued operation
w1ere a single failure (loss of one source) could cause a
loss of two redundant buses. Thus, if two sources are

3

paralleled through redundsnt distribution buses that are
cross-tied, the distribution buses must be considered
inoperable. If two reduridant buses are powered from the
same source, however, only the bus that is not being powereu
from its normal source shall be considered inoperable.

[For this facility, as a minimum, the following support
systems associated with the AC and DC electrical power
distribution subsystems governed by LC0 3.8.7 to ensure
their OPERABILITY are as follows:]

[For this facility, the supported systems affected by the
inoperability of the support systems governed by LC0 3.8.7,
and the justification of whether or not each supported
system is declared inoperable, are as follows:)

(continued) e
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Distribution; Systems-Operating
B 3.8.7

t
BASES (continued)y,

APPLICABILITY The'AC and DC electrical power distribution-subsystems are
required to be OPERABLE in {VS-BW,CE,W: MODES 1,-2, 3, and-
4) {VS-GE: MODES 1, 2, and 3) to ensure that:

a. Acceptable fuel design limits and reactor coolant
pressure boundary limits are not exceeded as a result
of A00s or abnormal transients; and

1

b. Adequate core cooling is provided, and containment
OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

AC and DC electrical power distribution subsystem
requirements for {VS-BW,CE,W: MODES 5 and 6) {VS-GE: MODES
4 and 5) are covered in the Bases for Specification 3.8.8.

A Note has been added to provide clarification that for this
LCO, all required AC and DC electrical power distribution
subsystems shall be treated as an entity with a' single
Completion Time.

-

ACTIONS /L1

With one or more required AC buses, load centers, motor
control centers, or distribution panels, except ACLvital
buses, in 9ag division inoperable the remaining AC
electrical power distrioution (VS-BW,CE,W,BWR/4: subsystem
is) {VS-BWR/6: subsystems are) capable of supporting the
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown condition,-assuming no
single failure. The overall- reliability is_ reduced,
however, because a single failure in the remaining power
distribution {VS-BW,CE,W,BWR/4: suosystem) {VS-BWR/6:
subsystems) could result in the minimum-required ESF
functions not being supported. Therefore, the required AC
buses, load centers, motor control centers, and distribution
panels must be restored to OPERABLE' status within a
determined amount of' time (['') hours), not.to exceed 8 hours
if more than two systems are made inoperable because of the
distribution system inoperability.

_(continued).

(continued)
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Distribution Systers-Operating
B 3.8.7

BASES (continued)

ACTIONS ( ) hours will be a specific number for each specific bus :t

(continued) in each specific plant. For a specific bus, [ ] hours i.;
defined as the most limiting Completion Time of,all the
supported systems that are made inoperable by tne
inoperability of the bus. Thus, a prior determination must
be inade to obtain the most limiting Completion Time of all
the systems supported by each bus. [ ] does not exceed

hours, however, if three or more systems are made
inoperable by the bus inoperability.

Note that the equipment referred to is all in one (division]
power distribution subsystem.

When equipment governed by LC0 3.8.7 is inoperable in
{VS-BW,CE,W,BWR/4: both [ divisions]) {VS-BWR/6: two or
more [ divisions]) and results in loss of functional
capability, then LC0 3.0.3 must be immediately entered,

ibl

With one AC vital bus inoperable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
functions necessary to shut down the unit and maintain it
in the safe shutdown condition. Overall reliability is
reduced, however, since an additional single failure could
result in the minimum required ESF functions not being
supported. Therefore, the required AC vital bus must be
restored to OPERABLE status within 2 hours. For an AC vital
bus to be considered OPERABLE, it must be powered from its
DC-to-AC inverter. An alternate Class IE constant voltage
source may be used if approved for this purpose as sta.ted
in the licensing basis of the plant. Requirements imposed
on the alternate source are governed by LCO 3.8.5,
" Inverters-Operating. " The 2-hour Completion Time takes
into account the importance to safety of restoring the AC
vital bus to OPERABLE status, the redundant capability
afforded by the other OPERABLE vital buses,- and the low
probability of a DBA occurring during this period.

(VS-BWR/6: However, if the inoperable AC vital bus is
associated with [ Division 3], then continued operation for
up to a [2-hour]-Completion Time is plant specific and is
meant to be the most limiting Completion Time for all
systems that a (Division 3] AC vital bus supports;

(continued)

(continued) e
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Distribution Systems-Operating
B 3.8.7

BASES (continued)
1

ACTIONS furthermore, the (2-hour] Completion Time is not to exceed I
(contiraed) 8 hours if more than two systems are made inoperable because '

of the (Division 3] AC vital bus inoperability. The u
(2-hour) Completion Time for (Division 3) takes into account j

the importance to safety of restoring the-(Division 3) AC
Vital bus to OPERABLE status, the redundant capability

.

'

afforded by the other OPERABLE vital buses,. and the-low:
probability of a DBA occurring during this period.)

When more than one AC vital- bus is inoperable, there is a-

iloss of functional capability. Therefore, LCO.3.0.3 must-
be.immediately entered.

Cd '

With one or more required DC buses in gne (division)
inoperable the remaining DC electrical power distribution
{VS-BW,CE,W.BWR/4: subsystem is) {VS-BWR/6: subsystems are)
capable'of sup)orting the minimum safety functions necessary
to shut down t1e reactor and maintain it in a safe shutdown
condition, assuming no single failure. The overall

-reliability is reduced, however, because a single failure
in the remaining DC electrical power. distribution

'O {VS-BW,CE,W,BWR/4: subsystem}-{VS-BWR/6: subsystems} could
result in the minimum required ESF functions not being
supported. Therefore, the required DC buses must be

~ restored to OPERABLE status within 2 hours.- The 2-hour
Completion Time for DC buses 'is consistent with Regulatory
Guide 1.93, " Availability of Electric Power Sources"-
(Ref. [1]).

{VS-BWR/6: However, if the inoperable DC bus is associated
with (Division 3], then-continued operation for up to a-
(2-hour) Completion Time is plant specific and .is meant to

-be the most limiti_ng Completion Time for all. systems.that a-
(Division 3] DC bus supports; furthermore, the (2-hour)
Completion Time is not to exceed 8 hours if more than two
systems are made inoperable because of the (Division'3) DC-
bus inoperability. The (2-hour] Completion Time for
(Division 3] takes into: account the importance to safety of
restoring the (Division 3] DC bus to OPERABLE status, the
redundant capability afforded by the other OPERABLE DC
buses, and. the low probability of a DBA occurring-during
this period.}

(continued)

_ (continued)
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Distribution Systems-Operating
B 3.8.7

BASES (continued)

ACTIONS When one or more DC buses are inoperable in more than one AC
(continued) snd DC electrical power distribution subsystem, there is a

loss of functional capability Therefore, LCO 3.0.3 mst be
immediately entered.

D.1

With one or more features specified under Condition A, B,
or C inoperable in the one [ division] of AC and DC
electrical power distribution subsystem M(Q one or more
required support or supported features, or both, inoperable
associated with the other OPERABLE AC and DC electrical
power distribution subsystem (s), or with opposite OPERAPLE
DC electrical power subsystem (s), or both, there is a loss
of functional capability and LCO 3.0.3 must be immediately
entered. However, if the LCOs of the support or supported
feature, or both, takes into consideration the loss of
function situation, LC0 3.0.3 may not need to be entered.

L1
With one or more features specified under Condition A, B,
nr C inoperable in one [ division] of AC and DC electrical
power distribution subsystem, verify that the Required
Actions for those supported systems declared inoperable by
the support features governed by LCO 3.8.7 have been
initiated and within a Completion Time of ( ) hours.

The [ ]-hour Completion Time is defined as the most limiting
of all the Required Actions for all the supported systems

-

that need to be declared inoperable upon the failure of one
or more features specified under Condition E.

Required Action E.1 ensures that those identified Required
Actions associated with supported systems affected by the
inoperability of the supported features governed by this
LCO have been initiated. This can be accomplished by
entering the supported systems' LCOs. [ Alternatively, the
appropriate Required Actions for the supported systems may
be listed in the Required Actions for Condition E of this
LCO.]

[For this facility, the identified supported systems
Required Actions are as follows:]

(continued)

(continued)

O
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Distribution Systems-Operating
B 3.8.7

(x,
( / BASES (continued)

ACTIONS F.1 and F.2
(continued)

The plant must be placed in a MODE in which the LC0 does
not apply if the inoperable devices or components cannot be
restored to OPERABLE status within the associated Copletion
Time. This is done by placing the plant in at least MODE 3
within {VS-BW,CE,W: 6 hours) {VS-GE: 12 hours) and in
{VS-BW,CE,W: MODE 5) {VS-CE: MODE 4) within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience related to the amount of time required to reach
the required MODES from full power in an orderly manner and
without challenging plant systems.

_. .

SURVEILLANCE SR 3.8.7.1
REQl0REMENTS

This Surveillance verifies that the AC and DC electrical
power distribution systems are functioning properly, with
all the required circuit breakers closed and the buses
energized from normal power. The verification of proper
voltage availability on the buses ensures that the required

(Q+
power is readily available for motive as well as control
functions for critical system loads connected to theseV buses. The 7-day Frequency takes into account the redundant
capability of the AC and DC electrical power distribution
subsystems, and other indications available in the control
room that will alert the operator to subsystem malfunctions.

1R 3.8.7.2

This Serveillance verifles that the frequency on the AC
vital buses is within limits. [For this facility, the
purpose of this Surveillance is as follows:]

The 7-day Frequency takes into account the redundant
capability of the AC and DC electrical power distribution
subsystems and other indications available in the control
room that will alert the operator to subsystem malfunctions.

REFERENCES 1. Regulatory Guide 1.93, " Availability of Electric Power
Sources," U.S. Nuclear Regulatory Commission, December
1974.

.
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Distribution Systeas-0perating
B 3.8.7

{This version of Table B 3.8.7-1 is VS-BW,CE,W,BWR/4}

Table B 3.8.7-1 (page 1 of 1)

AC and DC Electrical Power Distribution System -

TYPE VOLTAGE [ Division 1)* [ Division 2)*

AC safety [4160 V) [ESF Bus) (NB01) [ESF Bus) [NB02]
buses

(480 V) Lead Centers Load Centers
[NG01,NG03) [NG02,NG04)

[480 V) Motor Control Motor Control
Centers Centers.

[NG01A,NG0ll, [NG02A,NG021,
NG018, NG03C, NG02B, NG04C,
NG031,NG03D) NG041,NG04D]

[120 V) Distribution Distribution
Panels Panels

[NP01,NP03)- [NP02,NPO4)

DC buses [125V) Bus [NK01] from Bus (NK02) from
battery [NKil) and battery [NK12) and

charger (NK21) charger (NK22]

Bus [NK03)-from Bus [NK04) from
battery [NK13) and battery [NK14] and

charger (NK23] charger [NK24]

Distribution Distribution
Panels Panels

[NK41,NK43,NK51] [NK42,NK44,NK52]

AC vital (120 V) Bus [NN01) from Bus [NN02) from-
buses inverter [NN11] . inverter [NN12)

connected to bus connected to bus
[NK01] [NK02)

Bus (NNO3) from Bus [NN04) from
inverter [NN13) inverter [NN14)

connected to bus connected to bus-
[NK03) [NK04)

* Each [ division) of the AC and DC electrical power distribution system is a
subsystem.

O
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Distribution Systems-Operating
B 3.8.7

A
) {This version of Table B 3.8.7-1 is ' -BW,CE,W,BWR/6)

Table B 3.8.7-1 (page 1 of 1)

AC and DC Electrical Power Distribution System

TYPE VOLTAGE (Division 1]* (Division 2]* (Division 3)*

AC safety (4160 V) (ESF Bus) (ESF Bus) (ESFBus]
buses (NB01] (NB02] (NB03]

[480V)
Load Centers Load Centers
[NG01,NG03] [NG02,NG04)

(480 V)
Motor Control Motor Control Motor Cottrol

Centers Centers Centers
[NG01A, NG0ll, (NG02A,NG021, (NG05A,
NG01B, NG03C, NG02B, NG04C, NG05C)
NG031,NG030] NG04I,NG040)

(120 V)
Distribution Distribution Distribution
Panels (NP01, Panels (NP02, . Panels (NP05,

NP03] NP04] NP06]
__.

DC buses (125 V] Bus (NK01] Bus (NK02] Bus [NK05][s% from battery from battery from battery'() (NN11] and (NK12] and (NK15] and
charger (NK21] charger (NK22] chcrger

Bus (NK03] Bus [NK04]
from battery from battery

(NN13] and (NK14] and
charger (NK23] charger (NK24]

Distribution Distribution- Distribution
Panels (NK41, Panels (NK42, Panel (NK45]
NK43,NK51] NK44,NK52]

AC vital (120 V] Bus [NN01] Bus [NN02] Bus (NN05]
buses from inverter from inverter from inverter

(NN11] [NN12] (NN15]
connected to connected to connected to
bus (NK01] bus (NK02] bus (NK05]

Bus (NNO3] Bus (NN04]
from inverter from inverter

(NN13] [NN14]
connected to connected to
bus (NK03] bus (NK04]

* Each [ division] of the AC and DC power distribution system is a subsystem.
'v
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Distribution System--Shutdown
,

B 3.8.8
|

rm
( B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.8 Distribution System--Shutdown

BASES (
,

|

BACKGROUND A description of the AC and DC electrical power distribution
system is provided in the Bases for Specification 3.8.7,
" Distribution System--Operating."

APPLICABLE The OPERABILITY of the minimum AC and DC electrical power
SAFETY ANALYSES sources and associated power distribution subsystems during

shutdown and refueling, as specified in the LCO, ensures
that (Ref. 1):
a. The facility can be maintained in the shutdown or

refueling condition for extended periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

(hL)
t

c. Adequate power is-provided to mitigate events
postulated during shutdown, such as an' inadvertent
draindown of the vessel or a fuei-handling accident.

Although in many cases the FSAR may only address bounding
analyses that are typically for power operation, for other
modes of operation, the GDC (Ref. 2), among other require-
ments, are still required to be met. As these GDC are not
MODE specific, and as it is a function of the Technical
Specifications (TS) to ensure that the plant is operated
within its design basis, with-regard to distribution
systems, the requirements established in the TS must be
consistent with the GDC related-to electrical systems, as
well as with other GDC related to safety-related systems,
since the AC and DC electrical power distribution subsystems '

comprise a typical support system.

In general, when the plant is shut down, the TS requirements
ensure that the plant has the capability to mitigate the

(continued)

(continued)

f~)
b
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Distribution System---Shutdocn
B 3.8.8

BASES (continued)

APPLICABLE consequences of postulated accidents assuming a single
SAFETY ANALYSES failure, because either:

I a. Redundant and independent systems are required to be
OPERABLE; or

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundant capability are required to be
OPERABLE or put into operation in a period of time
commensurate with the accident and the initial
conditions considered.

This statement, in general, is reflected in th, tyr'.em LCOs
for shutdown MODES of operation.

In addition to the postulated shutdown events dir%t -
addressed in the plant FSAR, it is necessary to cons 1 der
evaluations of plant data that show a large number of events
can take place during shutdown. If not mitigated, some of
these events can lead to core damage. Typically, the loss
of decay-heat removal while there is substantial core decay
heat poses a significant likelihood of a release due to a
severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements are established according
to the design of each plant.- So, as far as residual heat
removal (RHR) is concerned (VS-BW,CE,W,: the OPERABILITY of
the two RHR loopi is required in MODES 5 and 6 when the
reactor coolant soops are not filled (MODE 5) and when the
Reactor Coolant System (RCS) water level above the top of-
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
Filled," and {VS-W: 3.9.7, " Residual Heat Removal -and
Coolant Circulation-Low Water Level."} (VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level.") (VS-BW: 3.9.5, " Decay Heat Removal and Coolant
Circulation-Low Water Level."}} {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4, and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications [VS-BWR/4: 3.4.8,) (VS-BWR/6:-3.4.9,) '

" Residual Heat Removal-Shutdown," and 3.9.8, " Residual

(continued)

(cuntinued)
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Distribution Systen--Shutdown
B 3.8.8-

BASES (continued)

APPLICABLE Heat Removal-Low Water Level.") Therefore, in these
SAFETY ANALYSES conditions, [ portions of] [ Division 1 and 2] AC and DC

(continued) electrical power distribution subsystems are required to
be OPERABLE as support systems.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Interim Policy Statement.

LC0 LCO 3.8.8.a requires OPERABILITY of one [ division] AC and Y.
electrical power distribution subsystem. The intent is that
all required non-redundant loads, as well as one required
load- from each required redundant- pair of loads, be powered
from this safety [ division] and .that all required AC and DC
sources, as well as the distribution subsyst.em itself, will
be OPERABLE so that the AC and DC sources and distribution
subsystem will be capable of fully supporting the required
loads.

When redundant counterpart loads (e.g.,-the second members
of the pair) are required to be OPERABLE, LCO 3.8.8.b

(g}/~ requires that they receive power from the-[necessary
portions of the] other [ division] AC and DC electrical power
distribution subsystem. Therefore, LC0 3.8.8.b requires
[the necessary portions of] this other [ division] DC
electrical power subsystem to be OPERABLE.

{VS-BWR/6: LCO 3 8.8.c_ requires OPERABILITY of the
[ division 3] AC ano DC electrical power distribution
subsystem when the High Pressure Core Spray (HPCS) System
is reqaired to be OPERABLE, or when other luids assigned
to the HPCS System [ division] are required to be OPERABLE,
or both.}

See the Bases for Specification 3.8.7 for additional
information on AC and DC el)ctrical power distribution
subsystem OPERABILITY and AC and DC electrical power i

distribution support and supported systems. 4

LC0 3.8.8 specifies the minimum number of AC and DC
electrical power distribution subsystems required to be

| OPERABLE in MODES (VS-BW,CE,W: -5 and 6) (VS-GE: 4 and 5)'
!

and any time when handling irradi sted fuel {VS-GE: [or

| (continued)
.

|- . (continued)

;
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Distribution S).ter--Shutdown
B 3.8.8

BASES (continued)

LCO moving loads over irradiated fuel in the primary or
(continued) secondary containment]). It ensures the availability of-

sufficient power to operate the plant in a safe manner to
mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents, inadvertent
reactor vessel draindown).

|

As described in the previous section, ' Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designeo to maintain the plant in a condition such
that, even with a single failure, the plant will not be in
immediate difficulty. In some cases, tnis is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a single
plant design, administrative measures may be sufficient to
relax the single-failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted provided the backup system is OPERABLE or
can be made OPERABLE i_n sufficient time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. The AC and DC electrical power
distribution subsystems comprise a typical support system.

APPLICABILITY The AC and DC electrical power distribution subsystems
required to be OPERABLE in MODES {VS-BW,CE,W: 5 and 6)
{VS-GE: 4 and 5} and also any time when handling irradiated
fuel {VS-GE: [or moving loads over irradiated fuel in the
primary or secondary containment]} provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
ace available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown arc
OPERABLE; and

1

(continued)

(continued)
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Distribution Systcm--Shutdown
B 3.8.8

BASES (continued)-

APPLICABILITY d. Instrumentation and control capability is available
(continued) for monitoring and maintaining the unit in a cold

shutdown condition and refueling condition.

AC and DC electrical sower distribution subsystem
requirements for (VS-3W CE,W: MODES 1, 2, 3 and 4) (VS-GE:
MODES 1, 2, and 3) are covered in Specification 3.8.7,
" Distribution System-Operating."

.

ACTIONS A lm A.2. A.3. A 4. A.5. and A.6

With one or more of the required AC and DC electrical power
distribution subsystems inoperabir, some equipment is not
receiving the minimum support it needs. Therefore, it is
required to suspend CORE ALTERATIONS, handling of irradiated
fuel,(VS-GE: moving of loads over irradiated fuel.) any
activities that could potentially result in inadvertent
draining of the reactor vessel, ar.d operations involving
positive reactivity additions,

r~N Suspension of these activities shall not preclude completion
i j of actions to establish a safe conservative condition.V These actions will preclude the occurrence of actions that

could potentially initiate the postulated events. It is
further required to immediately initiate action to restore
the required AC and DC electrical power distribution
subsystems and to continue this action until restoration is
accomplished in order to provide the necessary power to the
unit's safety systems.

The Completion Time of 'Immediately" is consistent with the
required times for actions requiring prompt attention. The
restoration of the required distribution subsystems should
be completed as quickly as possible in order to ininimize the
tire the unit's safety systems may be without power,

Required Action A.6 verifies that the Required Actions for
those supported systems declared inoperable because of the
inoperability of one or more AC and DC electrical power
distribution subsystems have been initiated and within the
same Completion Time as that specified for Requir9d
Action A.5.

(continued)

g (continued)
t i
O
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Distribution System-Shutdoan
B 3.8.8

BASES (continued)

ACTIONS Required Action A.6 ensures that those identified Required
(continued) Actions associated with supported systems affected by the

inoperability of one or more AC and DC electrical power |distribution subsystems have been initiated. This can be l

accomplished by entering the supported systems' LCOs.
[ Alternatively, the ap)ropriate Required Actions for the
supported systems may ye listed in the Required Actions for
ConditionAofthisLCO.)

(For this facility, the identified supported systems'
Required Actions are as follows ]

P

__

SURVEILLANCE 1R__l adL1
REQUIR"iENTS

This Surveillance verifies that the AC and DC electrical
power distribution system is functioning 3roperly, with all
required circuit breakers closee and the avses energized
from normal power. The verification of proper voltage'

availability on the huses ensures that tne required power is
readily available for motive as well as control functions {for critical system loads connected to these buses. The
7-day frequency takes into account the redundant capability
of the AC and DC electrical power distribution subsystems,
as well as other indications available in the control room '

that will alert the operator to subsystem malfunctions.

SR 3. 8. 8J
'

This Surveillance verifies that the frequency on the AC
vital buses is within limits. (For this facility, the! purpose of this Surveillance is as follows:)

| The 7-day Frequency takes into account the redundant
| capability of the AC and DC electrical power distribution '

subsystems, as wnll as other indications available in the
,

control room that U", alert the operator to subsystem
malfunctions.

REFERENCES 1, [ Unit name) FSAR, Section [ ),"[ Title)."
2. Title 10, Code of Federal Regulations. Part 50

Appendix A, " General Design Criteria for Nuclear Power
Plants "

O
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Boron Concentration
B 3.9.1

,

'

/-m

B 3.9 REFUELING OPERATIONS

B 3.9.1 BO. tan. Concentration

BASES

BACKGROUND The limit on the boron concentrations of the Reactor Coolant
System (RCS), the refueling cavity, and the refueling canal
during refueling ensures that the reactor remains
suberitical during MODE 6 under all conditions Refueling
boron concentration is the soluble boron concentration in i
the coolant in each of these volumes having direct access to
the reactor core during refueling.

|
The soluble boron concentration counters the core reactivity
and is measured by chemical analysis of a representative
sample of the coolant in each of the volumes. The refueling
boron concentration limit is specified in the CORE OPERATIM
LIMITS REPORT (COLR). Plant procedures ensure the specified
boron concentration in order to maintain an overall core
reactivity K s 0.95 during fuel handlin , with control ;

element asscEMites (CCAs) and fuel assembfies assumed to be;

in the most adverse configuration (least negative
O reactivity) allowed by plant procedures,
b GDC 26 of 10 CFR 50, Appendix A requires that two.

independent reactivity control systems of different design
)rinciples be Jrovided (Ref. 1). One of these systems must
se capable of 1olding the reactor core subcritical under
cold conditions. The Chemical and Volume Control System
(CVCS) is the system cap ale of maintaining the reactor
subcritical in cold conditions by maintaining the boron !
concentration.

The reactor is brought to shutdown conditions before
beginning operations to open the reactor vessel for
refueling. After the RCS is cooled and depressurized and
the vessel head is utbolted, the head is slowly removed to !
form the refueling cavity. The refueling cavity and the '

refueling canal are then flooded with borated water from the
refueling water tank (RWT) into the open reactor vessel by

,

gravity feeding or by the use of the Shutdown Cooling (SDC) 1

System pumps.

(continued)

(continued)
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Baron Concentration
B 3.9.1

BASES (continued)

BACKGROUND During refueling, the water volumes in the RCS, the
.

(continued) refueling cavity, and the refueling canal are contiguous.
|

However, the soluble boron concentration is not necessarily
the same in each volume. If additions of boron are required
during refueling, the CVCS makes it available through the
RCS,

lhe pumpir.g acti'sn of the SDC System in the RCS, and the
naturaf circul:. tion due to thermal driving heads in the
reactor ves%1 and the refueling cavity mi A the added
concentrated boric acid with the water in the refueling
canal. The SDC System is in operation during refueling (see
LCO 3.9.4 and LCO 3.9.5) to provide forced circelation in
the RCS and assist to maintaining the boron concentrations
in the RCS, the refueling cavity, and the refueling canal
above the COLR limit..

APPLICABLE During refueling operations, the reactivity condition of the
SAFETY ANALYSES core is consistent with the initial conditions assumed for

the boron dilution accident in the accident analysis and is
conservative for MODE 6. The boron concentration limit
specified in the COLR is based on the core reactivity at the
beginning of each fuel cycle (the end of refueling), it

includes an uncertainty allowance of ( ) ppm.

The required Hron concentration and the plant refueling
procedures that verify the correct fuel-loading plan
(including full core mapping) ensure the K of the core
will remain s 0.95 during the refueling op,e,r,ation. Hence,
at least a 5% Ak/k margin of safety is established during
refueling.

The limiting boron dilution accident occurs in MODE 5
(Ref. 2). A detailed discussion of this event is provided
in Bases B 3.1.2, " SHUTDOWN MARGIN - T 5 200*f."y

The RCS boron concentration in MODE 6 satisfies Criterion 2
of the NRC Interim Policy Statement.

(continued)
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Boron Concentration
B 3.9.1

BASES (continued)

LCO The LC0 requires that a minimum boron concentration be
maintained in the RCS, the refueling cavity, and the
refueling canal whilo in MODE 6. The boron concentration
limit specified in the COLR ensures a core K of s 0.95 is
maintained during fuel-handling operations. , Violation of
the LCO could lead to an inadvertent criticality during
MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in
the reactor vessel will remain suberitical. The required
boron concentration ensures a K s 0.95. Above MODE 6,

' LCO 3.1.1 and LCO 3.1.2, "SHUTD0NN MARGIN" ensure that an
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it subcritic(4.

ACTIONS A.1 and A.2-

Continuation of CORE ALTERATIONS or positive reactivityO additions (including actions to reduce boron concentration)'

\ is contingent upon maintaining the plant in compliance with
the LCO. If the boron concentration of any coolant volume
in the RCS, the refueling cavity, or the refueling canal is
less than its limit, all operations involving CORE
ALTERATIONS or positive reactivity additions must be
suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity
additions shall not preclude completion of the movement of a
component to a safe condition,

b.) !

in addition to immediately suspending CORE ALTERATIONS or
positive reactivity additions, boration to restore the
concentration must be. initiated within 15 minutes. The
15-minute Completion Time is allowed for an operator to
correctly align and start the required systems,

in determining the required combination of boration flow
rate and concentration, there is no unique design basis
event that must be satisfied. The only requirement is to

(continued)

(continued)v
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Boron Concentration
B 3.9.1

BASES (continued)
_

ACTIONS restore the boron concentration to its required value as
(continued) soon as possible. In order to raise the boron concentration

as soon as possible, the boration is performed at 2 L ] gpm
of a solution containing ( ) ppm horon or its equivalent.

Once boration is initiated, it must be continued until the
boron concentration is restored. The restoration time I

depends on the amount of boron that must be injected to
reach the required concentration. ;

1

In the event that the required boron concentration channels
are.found ino)erable, the boron concentration is considered
to be not wit 11n limits and Required Actions A.1, A.2, and
A.3 apply.'

SVRVEILLANCE SR 3.9.1.1
REQUIREMENTS

This SR verifies the coolant boron concentrations in the
RCS, the refueling cavity, and the refueling canal are
within the COLR limit. The baron concentration of the
coolant in each volume is determined periodically by
chemical analysis.

(This facility maintains the following controls to ensure
that the likelihood of a significant reduction in the boron
concentration during MODE 6 operations is remote:). A
minimum frequency of once every 72 hours is therefore a
reasonable interval to verify the boron concentrations of
representative samples. The surveillance interval is based
on operating experience which has shown 72 hours to be an
adequate interval.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity Control
System Redundancy and Capability."

2. [ Unit Name) FSAR, Section [ ], "[ Accident Analysis]."

O
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Nuclear instrumentation
B 3.9.2

;

B 3.9 REFUELING OPERATIONS

B 3.9.2 Nuclear Instrumentation

BASES
- - -

BACKGROUND The source range monitors are used during refueling
operations to monitor the core reactivity condition. The
installed source range monitors are part of the Nuclear
InstrumentationSystem(NIS). These detectors are located
external to the reactor vessel and detect neutrons leaking
from the core..

TheLinstalled source range monitors are BF3 detectors
operating'in the proportional region of the gas-filled
detector characteristic curve. The detectors monitor the
neutron flux in counts per second. The instrument ran e j
covers five decades of neutron flux. (IE45 cps) with a 5%) !

instrumentiaccuracy. The detectors also provide continuous i
visual-indication in the control' room and an audible alarm
to alert operators to-a possible dilution accident. The NIS
is designed in accordance with the criteria presented in
Reference 1.

-

-

1

APPLICABLE Two OPERABLE source range monitors are recuired to provide a ;

SAFETY ANALYSES signal to alert the operator to unexpectec changes in core i

reactivity such as by a boron dilution accident or an i

improperly loaded fuel assembly. The safety analysis of the
uncontrolled boron dilution accident is described in R

Reference 2. The corrective action for such an event is for ithe operator to close the primary water makeup valve that '

provides makeup water to the Reactor Coolant System (RCS).
The analysis of the uncontrolled boron dilution accident
shows that the Liu for operator corrective-action to
terminate the event ~is greater than the 30 minutes required-

in Reference 3.-
'

The source range monitors satisfy Criterion 3 of the NRC
Interim Policy Statement.

;

.(continueJ)

;

e
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Nuclear Instrumentation
B 3.9.2

BASES (continued)
i

LCO This LC0 requires two source range monitors are OPERABLE to
ensure that redundant monitoring capability is available to
detect changes in core reactivity. The OPERABILITY of the 4

monitors is established via a CHANNEL CHECK and CHANNEL
FUNCTIONAL TEST. OPERABILITY of the monitors also ,

constitutes a separate continuous visual indication in the !
control room and an audible alarm in both the control room
and the containment for each instrumentation train. The I

presence of an audible (count rate) signal in the control
room and in the containment provides the operators with a-

method of quickly identifying significant changes in the
source range neutron flux level.

(for this facility, the following support systems are
required OPERABLE to ensure source range monitor
OPERABillTY:]

[for this facility, those required support systems which,
upon their failure, do not declare the source range monitor
inoperable and their justification are as follows:)

APPLICABillTY In MODE 6, the source range monitors must be OPERABLE to
determine changes in core reactivity. There is no other
direct means available to check core reactivity levels.

(Digital-in MODES 2, 3, 4, and 5, with the Reactor Trip
Circuit Breakers closed, the comparably installed source
range detectors and circuitry that are used are the
Logarithmic Power Level-High. These are required to be
OPERABLE by LC0 3.3.1, " Reactor Protective System
Instrumentation." In MODES 3, 4, and 5 with the reactor
trip circuit breakers open, the (logarithmic] power
monitoring instruments are required to be OPERABLE by
LCO 3.3.6.]

(Analog-In MODES 2, 3, 4, and 5, with the reactor trip
circuit breakers closed, the comparably installed source
range detectors and circuitry that are used are the Power.
Rate of Change-High. These are required to be OPERABLE by
LC0 3.3.1, * Reactor Protective System Instrumentation." In
MODES 3, 4, and 5 with the reactor trip circuit breakers
open, the wide range power instruments are required to be
OPERABLE by LCO 3.3.6.]

(continued) O
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Nuclear Instrumentation,

: B 3.9.2

BASES (continued)

'

ACTIONS A.1 and A.2

With only one source range monitor OPERABLE, redundancy has i

been lost. Since these instruments are the only direct
means of monitoring core reactivity conditions, CORE
ALTERATIONS and positive reactivity additions must be

'
suspended immediately. Performance of Required Action A.1

i shall not preclude completion _of actions to establish'a safe -
'

condition. .

v M.
With.only one source range monitor OPERABLE, action shall be 1

initiated to restore the inoperable monitor to OPERABLE
status within 7: days. Seven days is a reasonable period of |

timetin which corrective actions must be initiated i
considering the 72-hour boron sampling Freauency of ;

SR 3.9.1.1, the suspension of CORE ALTERATIONS per Required *

Action A.1, and positive reactivity changes per Recuired
.,

Action A.2 above. Corrective actions, once startec, must be d
continued until the monitor is restored to OPERABLE status.'

O '
>

.

With no source range monitor! OPE'RABLE, actions to restore a
monitor to OPERABLE status shall be: initiated within
15 minutes. Once initiated, actions'shall be continued
until a source range monitor is. restored ~to OPERABLE status.-

; The IS-minute Completion Time is allowed for an-operator to-
initiate corrective actions. :

g, -

With no source range rnonitor OPERABLE, there is _ no direct
.

means of detecting changes in core-reactivity. However,
since CORE ALTERATIONS-and positive reactivity additions-are
not to be made, the core reactivity condition._is stabilized-
until the source range monitors are OPERABLE. .This .

stabilized condition-is determined-by performing SR 3.9.1.1
to verify that the required boron concentration exists.

(continued)
,

-(continued)'

,

l
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Nuclear Instrumentation |

8 3.9.2

BASES (continued)

ACTIONS The Completion Time of 4 hours is sufficient to obtain and
(continued) analyze a reactor coolant sample for boron concentration.

The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The
12-hour Frequency is reasonable considering the low
probability of a change in core reactivity during this
period.

,
__

SVRVEILLANCE SR' 3.9.2.1
REQUIREMENTS

SR 3.9.2.1 is the performance of a CHANNEL CHECK, which is
the comparison of the indicated )arameter values for each of
the functions, it is based on tie assumption that the two
indication channels should be consistent with core
conditions. Changes in fuel loading and core geometry can
result in significant differences between source range
channels but each channel should be consistent with it.c
local conditions.

The Frequency of 12 hours is consistent with the CHANNEL
CHECK Frequency specified similarly for the same instruments
in LC0 3.3.1, " Reactor Protection System."

SR 3.9. 2 d

The performance of a CHANNEL FUNCTIONAL TEST provides
assurance that the analog process control equipment and trip
setpoints are within limits. [For this Facility, CHANNEL
FUNCTIONAL TEST constitutes the following:). The 7-day
Frequency has been shown through operating experience to be
a conservative interval considering operating history data
for the setpoint drift, and is further justified because any
malfunctions would be detected during the CHANNEL CHECK
which is performed every 12 hours.

(continued)

i
|

|
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Nuclear Instrumentation
B 3.9.2

(~
t BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants:"

GDC 13 " Instrumentation and Control,"

GDC 26, " Reactivity Control System Redundancy
and Capability,"

GDC 28, " Reactivity Limits," and

GDC 29, " Protection Against Anticipated
Operational Occurrences."

Dilution).jFSAR,Section[),"[UncontrolledBoron(Unit Name2.

'

3. NVREG-0B00, Standard Review Plan, Section 15.4.6,
" Chemical. and Volume Control System Malfunction that
Results in a Decrease in Boron Concentration in the
RCS."

,,

i-

..

A
d
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Containment Penetrations
B 3.9.3

B 3.9 REFUELING OPERATIONS

B 3.9.3 Containment Penetrations

BASES
_ _ . _ _ _ . . . , _ _.- m , , , , _ . .

BACKGROUND During CORE ALTERATIONS movement of fuel assemblies within
containment with irradiated fuel in containment, a release
of fission-product radioactivity within the containment will
be restricted from escaping to the environment when the LCO
requirements are met, in MODES 1, 2, 3, and 4, this is
accomplished by maintaining containment OPERABLE as
described in LC0 3.6.1, " Containment." In MODE 6, there is
no potential for containment pressurization as a result of
an accident; therefore, recuirements to isolate the
containment from the outsice atmosphere can be less
stringent. The LCO requirements are referred to as
" containment closure" rather than " containment OPERABILITY."
Containment closuro means that all potential escape paths
are closed or capable of being closed. Since there is no
potential for containment pressurization, the Appendix J
LEAKAGE criteria and tests are not required.

O The coriainment serves to contain fission-product
radioactivity that may be released from the reactor core
following an accident, such that offsite radiation exposuras
are maintained well within the requirements of 10 CFR 100.
Additionally, the containment structuro provides radiation
shielding from the fission products that may be present in
the containment atmosphere following accident conditions.

The containment equipment hatch, which is part of the
containment pressure boundary, provides a means for moving
large equipment and components into and out of containment.
During CORE ALTERAT10NS or movement of fuel assemblies
within containment with irradiated fuel in containment, the'

equipment hatch must be held in place by at least four
bol ts . Good engineering practice dictates that the bolts
required by this LCO be approximately equally spaced.

The containment air locks, which are also part of the
containment pressure boundary, provide a means for personnel
access during MODES 1 through 4 unit operation in accordance
with LCO 3.6.2, " Containment Air Locks." Each air lock has
a door at both ends. The doors are normally interlocked to
prevent simultaneous opening when containment OPERABILITY

(continued)
_

(continued)
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Containment Penetrations
B 3.9.3

BASES (continued)

BACKGROUND is required. During periods of unit shutdown when
(continued) containment closure is not required, the door interlock

mechanism may be disabled, allowing both doors of an air
lock to remain open for extended periods when frequent
containment entry is necessary. During CORE ALTERATIONS or
movement of fuel assemblies within containment with
irradiated fuel in the containment, containment closure is
required, therefore the door interlock mechanism may remain
disabled, but one air lock door must always remain closed.

The requirements on containment penetration closure ensure
that a release of fission product radioactivity within
containment will be restricted from escaping to the
environment. The closure restrictions are sufficient to
restrict fission-product radioactivity release from
containment due to a fuel-handling accident during
refueling.

The Containment Purge and Exhaust System includes two
subsystems. The normal subsystem includes a (42)-inch purge
penetration and a (42)-inch exhaust penetration. The second
subsystem, a mini-purge system, includes an (8)-inch purge
penetration and an (8)-inch exhaust penetration. During
MODES 1, 2, 3, and 4, the two valves in each of the normal
purge and exhaust penetrations are secured in the closed
position. The tw valves in each of the two mini-purge
penetrations can be opened intermittently but are closed
automatically by the Engineered Safety Features Actuation
System (ESFAS). Neither of the subsystems is subject to a
technical specification in MODE 5.

In MODE 6, large air exchanges are necessary to conduct
refueling operations. The normal (42)-inch purge system is
used for this purpose and all valves are closed by the ESFAS
in accordance with LC0 3.3.2.

(The mini-purge system remains operational in MODE 6
and all four valves are also closed by the ESFAS.)

or

(The mini-purge system is not used in MODE 6. All four
(8)-inch valves are secured in the closed position.]

(continued)

(continued)

9
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Containment Penetrations
B 3.9.3

BASES (continued)

BACKGROUND The other containment penetrations which provide direct
(continued) access from containment atmosphere to outside atmosphere

must be isolated on at least one side. Isolation may be
achieved by and OPERABLE automatic isolation valve, by a
manual isolation valve, blind flange, or equivalent.
Equivalent isolation methods must be approved and may
include use of a material that can provide a temporary,
atmospheric pressure, ventilation barrier for the other
containment penetrations during fuel movements.

APPLICABLE During CORE ALTERATIONS or movement of fuel assemblies
SAFETY ANALYSES within containment with irradiated fuel in containment, the

most severe radiological consequences result from a fuel-
handling accident. The fuel-handling accident is a
postulated event that involves damage to irradiated fuel
(Ref. 1). Fuel-handling accidents, analyzed in Reference 2,
include dropping a single fuel assembly and handling tool or
a heavy object'onto other irradiated fuel assemblies. The
requirements of LC0 3.9.6, " Refueling Water Level," and the
minimum decay time of [72; hours prior to CORE ALTERATIONS

O ensure that the release of fission-product radioactivity,
V subsequent to a fuel-handling accident, results in doses

that are well within= the guideline. values specified in 10
CFR 100. Standard Review Plan Section 15.7.4, Rev.1 (Ref.
1) defines "well within" 10 CFR 100 to'be 25% or less of the
10 CFR 100 values. The acceptancelimits for (Unit Name)
offsite radiation exposure wil1~ be 25% of 10 CFR 100 values
or the NRC staff-approved licensing basis (e.g., a specified
fraction of 10 CFR 100 limits).

During refueling, the requirements for containment
penetrations satisfy Criterion 3 of the NRC Interim Policy
Statement.

LC0 This LC0 limits the consequences of a fuel-handling accident
in containment by limiting the potential escape paths for
fission-product radioactivity released within containment.
The LCO requires any penetration providing direct access

(continued)

(continued)
|

[
V
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Containment Penetrations
B 3.9.3

BASES (continued)

,

LCO from the containment atmosphere to the outside atmosphere
(continued) to be closed except for the OPERABLE containment purge and

exhaust penetrations. For the OPERABLE containment purge
and exhaust penetrations, this LCO ensures that these
penetrations are isolsble by the Containment Purge and
Exhaust Isolation System. The OPERABILITY requirements for
this LC0 provide the assurance that the automatic purge and
exhaust valve closure times s)ecified in the FSAR can be
achieved and therefore meet t1e assumptions used in the
safety analysis to assure releases through the valves are -

terminated such that the radiological doses are within the
acceptance limit.

I

[For this facility, the following support systems are
required OPERABLE to ensure containment penetration
OPERABILITY:)

[For this facility, those required support systems which,
upon their failure, do not declare the containment
penetration inoperable and their justification are as
follows:)

APPLICABILITY The containment penetration requirements are applicable
during CORE ALTERATIONS or movement of fuel assemblies
within containment with irradiated fuel in containment,
because this is when there is a potential for a fuel-
handling accident. In MODES 1, 2, 3, and 4, containment
penetration requirements are addressed by LC0 3.6.1,
" Containment." In MODES 5 and 6, when CORE ALTERATIONS or
movement of fuel assemblies within containment with
irradiated fuel in containment are not being conducted, the
potential for a fuel-handling accident does not exist.
Therefore, under these conditions no requirements are placed
on containment penetration status.

----

ACTIONS L1 and A 2

With the containment equiament hatch, air locks, or any
containment penetration t1at provides direct access from the
containment atmosphere to the outside atmosphere not in the
required status, including the Containment Purge and Exhaust

(continued)

(continued)
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Containment Penetrations
B 3.9.3

BASES (continued)

i
ACTIONS Isolation System not capable of automatic actuation when the

(continued) purge and exhaust valves are open, the plant must be placed
in a condition where the isolation function is.not needed.
This is accomplished by immediately suspending CORE
ALTERATIONS and movement of fuel assemblies within
containment. Performance of these actions shall not
preclude completion of actions to establish a safe
condition.

i

SURVEILLANCE '" SR 1;9.3.1-
REQUIREMENTS

This surveillance verifies that each of the containment
penetrations required to be in its closed position is in
that-position. :The surveillance on the open purge and=
exhaust valves will verify that the valves are not blocked
from closing. Also, the surveillance will verify that each
valve o)erator has motive power that will ensure each valve
is capa)1e of bein
containment purge'g_ closed by an OPERABLE automaticand exhaust isolation signal.|

*O
The surveillance is performed every 7 days during CORE
ALTERATIONS or movement of fuel assemblies within the
containment with irradiated fuel in. containment. The I

surveillance interval is selected to be commensurate with !

the normal duration of time to complete, fuel-handling
operations. A surveillance before the start of refueling
operations will provide twu or three surveillance
verifications during the applicable period for this LCO.- As
such, this surveillance ensures that a postulated fuel-
handling accident that releases fission-product
radioactivity within the containment will not result in a '

release of fission-product radioactivity to the environment.

SR 3.9.3.2_

This surveillance demonstrates that each containment purge
and exhaust valve actuates to its isolation position on-
manual initiation or on an-actual or simulated high
radiation signal. The 18-month Frequency maintains
consistency with other.similar.ESFAS instrumentation and
valve testing requirements. In LCO 3.3.4 (Digital or 3.3.3
Analog;, " Miscellaneous Actuations," the Containment Purge-
Isolat on Signal System requires a CHANNEL CHECK every

(co.ntinued)

(continued)
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Containment Penetrations
B 3.9.3

BASES (continued)
|

SURVEILLANCE 7 days and a CHANNEL FUNCTIONAL TEST every 31 days to ensure
REQUIREMENTS the channel OPERABILITY during refueling operations. Every

(continued) 18 months a CHANNEL CAllBRATION is performed. The system
actuation response time is demonstrated every 18 months,
during refueling, on a STAGGERED TEST BASIS. SR 3.6.3.5
demonstrates that the isolation time of each valve is in
accordance with the Inservice Inspection and Testing Program
requirements. These surveillances performed during MODE 6
will ensure that the valves are capable of closing after a
postulated fuel-handling accident to limit a release of
fission-product radioactivity from the conteinment.

REFERENCES 1. [ Unit Name) FSAR -Section [ ), "[ Design Basis fuel-
handling Accidents]."

2. NUREG-0800, Standard Review Plan Section 15.7.4,
" Radiological Consequences of fuel-handling
Accidents," Rev. 1, July 1981.

..
. .

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

O
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SDC-High Water Level
B 3.9.4

V B 3.9 REFUELING OPERATIONS

B 3.9.4 Shutdown Coolina (SDC) and Coolant Circulation-Hiah Water level

BASES

BACKGROUND The purposes of the SDC System in MODE 6 are to remove decay
heat and sensible heat from the Reactor Coolant System (RCS)
as required by GDC 34, to provide mixing of borated coolant,
to provide sufficient coolant circulation to minimize the

' effects'of a boron dilution accident, and to prevent boron
", stratification (Ref. 1). Heat is removed from the RCS by

exchanger (g reactor coolant through the SDC heats).where the heat is transferred to the Component
circulatin.

Cooling Water (CCW) System via the SDC heat exchangerts).
The coolant is then returned to the RCS via the RCS cold
l eg(s)". Operation of the SDC System for normal cooldown or
decay-heat removal is manually accomplished from the control
room. The-heat-removal _ rate is adjusted by controlling the
flow of reactor coolant through the SDC heat exchanger (s)
and bypassing:the heat exchanger (s). Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coolant through the~SDC System.

IV) , e,

APPLICABLE Ifthereactorcoolanttemperatureds3notmaintainedbelow
SAFETY ANALYSES 200*F, boiling of the reactor coolant?could result. This

could lead to inadequate cooling of the' reactor fuel due to
a resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity, and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant would eventually challenge the
integrity of the fuel cladding, which is a fission-product
barrier. One train of the SDC System is required to be
operational in MODE 6 with the water level 2 23 ft above the
top of the reactor vessel flange to prevent this challenge.
The LCO does permit de-energizing of the SDC pump for short
durations under the condition that the boron concentration
is not diluted. To ensure that the coolant temperature

(continued)

p (continued)
! l
G
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SDC-High Water Level
B 3.9.4

BASES (continued)

APPLICABLE remains < 200'F, short durations of pump de-energization
SAFETY ANALYSES would be repeated only a few times. This conditional

(continued) de-energizing of the SDC pump does not result in a challenge
to the fission-product barrier.

Although the SDC System does not meet a specific criterion
of the NRC Interim Policy Statement, it was identified in
the Policy Statement as an important contributor to risk
reduction. Therefore, the SDC System is retained as a
technical specification.

LCO Only one SDC loop is required for decay-heat removal in
MODE 6 with a water level 2 23 ft above the top of the
reactor vessel flange. Only one SDC loop is required to be
OPERABLE because the volume of water above the reactor
vessel flange provides backup decay-heat removal capability.
At least one SDC loop must be OPERABLE and in operation to
provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

c. Indication of reactor coolant temperature.

An OPERABLE SDC loop includes an SDC pump, a heat exchanger,
valves, piping, instruments, and controls to ensure an
OPERABLE flow path and to determine the low-end temperature.
The flow path starts in one of the RCS hot legs and is
returned to the RCS cold legs.

[For this facility, an SOC loop in operation constitutes the
following:)

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

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

(continued)
|

| (continued)
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SDC-High Water Level
B 3.9.4

BASES (continued)
,

LC0 LFor this facility, the supported systems impacted by the
(continued) inoperability of a SDC System and their justification of

whether or not each su) ported system is declared inoperable
are as follows:) It siould be noted that LCO 3.9.4 may need
to be augmented with additional Conditions if it is
determined that the SDC System provides support to other
systems in technical specifications during this MODE of
operation.

The LCO is modified by a Note that allows the required
operating SDC loop to be removed from service for up to one
hour in each 2-hour period. This permits operations such as
core ma> ping or alterations in the vicinity of the reactor
vessel 10t-leg nozzles, and RCS-to-SDC isolation valve
testing. During this 1-hour period, dec.y heat is removed
by natural convection to the large mass of water in the
refueling cavity.

APPLICABILITY One SDC loop must be OPERABLE and in operation in MODE 6
with the water level 123 ft above the top of the reactor

(Q vessel flange to provide decay-heat removal. The 23-foot
f level was selected because it corresponds to the 23-foot

U requirement established for fuel movement in LCO 3.9.6,
" Refueling Water Level." Requirements for the SDC System in
other MODES are covered by LCOs in Section 3.4, " Reactor
Coolant System,' and Section 3.5, " Emergency Core Cooling
System." SDC loop requirements-in MODE 6, when the water
level is < 23 ft above the top of the reactor vessel flange,
are located in LC0 3.9.5, " Shutdown Cooling and Coolant
Circulation-Low Water Level."

ACTIONS SDC loop requirements are met by having one SDC loo)
OPERABLE and in operation, except as permitted in tie Note
to the LCO.

Su.1

If SDC loop requirements are not met, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Reduced boron concentrations can
occur through the addition of water with a lower boron

_

(continued)

h) (continued)U
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SDC-High Water level
B 3.9.4

BASES (continued)

ACTIONS concentration than that contained in the RCS. Therefore,
(continued) actions that reduce boron concentration shall be suspended

immediately.

M
If SDC loop requirements are not met, actions shall be tal
immediately to suspend operations involving an increase ii
reactor decay-heat load. With no forced circulation
cooling, decay-heat removal from the core occurs by natura,
convection to the heat sink provided by the water above the
core. A minimum refueling water level of 23 ft above the
reactor. vessel flange provides an adequate available heat
sink = Suspending any operation that would increase the
decay-heat load, such as loadt.g a fuel assembly, is a
prudent action under this condition.

W
If SDC loop requirements are nut met, actic,ns shall be taken
and continued in order to satisfy SDC loop requirements.
With the unit in MODE 6 and the refueling water level
2 23 ft above the top of the reactor vessel flange, a
Completion Time of 15 minutes is allowed. for an operator to
initiate corrective actions.

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

This surveillance verifies that the SDC loop is OPERABLE, in
operation, and circulating reactor coolant. The flow rate
is determined by the flow rate necessary to provide
sufficient decay-heat removal capability and to )revent
thermal and boron stratification in the core. Tie Frequency
of 12 hours is sufficient considering the flow, temperature,
pump control, and alarm indications available to the
operator in the control room for monitoring the SDC System.

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

O
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; SDC and Coolant Circulation-Low Water Level
|~ B 3.9.5

B 3.9 REFUELING RERATIONS

I B 3.9.5 Shutdown Coolina ISDC) and Coolant Circulation _ow Water level

i

BASES

:

BACKGROUND The purposes of the SDC System in MODE 6 are to remove decay
| beat.and sensible heat from the Reactor Coolant System (RCS)

A @ provide sufficient coolant circulation to minimize the. quired by GDC 34, to provide mixing of borated coolant,-! a

i
f effects'of a boron dilution accident, and to prevent boron

# stratification.(Ref.,1). Heat is removed from the RCS-by
,

5 q. circulating reactor coolant through the SDC heat
M aschange s) where the heat is transferred to the Component

" Cooling:
The xaslent isithen) System via the SDC heat exchanger (s).tert (CCW

returned to the RCS via the RCS cold
l eg(s) '. Operation of the SDC System for normal cooldown or

,

decay-heat' removal is manually accomplished from the. control
I room. The heat-removal rate is adjusted by controlling.the

flow of mactor coolant through the SDC heat exchanger (s)
l and bypassing the heat ~ exchanger (s). Mixing of the reactor

coolant is maintained by this continuous circulation of
reactorcoolantthroughthe?SDCSystem.

APPLICABLE If the reactor coolant temperatureds not maintained belows

SAFETY ANALYSES 200'F, boiling of the reactor coolanticould result. This
could lead to inadequate cooling;of the' reactor fuel due to
.the resulting loss of coolant-in'the reactor vessel.

' Additionally, boiling of the reactor coolant could lead to a -t

reduction in boron concentration in the coolant-due to~the-

boron plating out on components near the areas of the
boiling activity, and_because of the possible addition of-

water to the reactor vessel with a lower boron concentration
; than is required to. keep the reactor suberitical. The loss

~

of reactor coolant and the reduction of boron concentration.
i in the reactor coolant would. eventually challenge the

integrity of the fuel cladding, which is a fission-product
barrier. Two trains of the SDC System are required to be
OPERABLE and one train is required to be in operation. to
prevent this challenge.

:

L Although the SDC System does not meet a specific criterion -

of the NRC. Interim Policy Statement,;it was ~ identified in
the Policy-Statement as an important contributor to risk

i

(continued).

(continued).

1
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SDC and Coolant Circulation-Low Water Levol
B 3.9.5

BASES (continued)

APPLICABLE reduction. Therefore, the SDC System is retained as a
SAFETY ANALYSES technical specification.

(continued)

LC0 in MODE 6 with the water level < 23 ft above the top of the
reactor vessel flange, both SDC loops must be OPERABLE.
Additionally, one loop of the SDC System must be in
operation in order to provide:

a. Removal of decay heat;
,

1

b. Mixing of borated coolant to minimize the possibility
of a criticality; and

c. Indication of reactor coolant temperature,

An OPERABLE SDC loop consists of an SDC pump, 2 heat
l exchanger, valves, piping, instruments, and controis to
( ensure an OPERABLE flow path and to determine the low-end
| temperature. The flow path starts in one of the RCS hot

|
1egs and is returned to the RCS cold legs.

[For this facility, an SDC loop in op* ration constitutes the
following:]

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

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

[For this facility, the supported systems impacted by the
inoperability of an SDC System and the justification of
whether or not each supported system is declared inoperable
are as follows:] It should be noted that LC0 3.9.5 may need
to be augmented with additional Conditions if it is
determined that the SDC System provides support to other
tystems included in technical specifications during this
MODE of operation. |

(continued)

l
'
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SDC and Coolant Circulation-Low Water Level
8 3.9.5

BASES (continued)

APPLICABILITY Two SDC loops are required to be OPERABLE, and one SDC loop-

must be in operation in MODE 6 with the water level < 23 ft I
above.the top of the reactor vessel flange to provide decay-
heat removal. Requirements for the SDC System in other .

-

MODES are covered by LCOs in Section 3.4, " Reactor Coolant-
System." MODE 6 requirements with a water level 2 23 ft
above the reactor vessel flange are covered in LCO 3.9.4,-
"Shetdown Cooling and Coolant Circulation-High Water

, Level,'
+

1,A.lidA.2.i

ACTIONS f
-|

If oneISOC loopmis inoperable or not in operation, actions '

shall,be initiated and continued until the SDC loop is i

restored te OPERABLE status and to operation, or until
2 23 ft efawater leveltis established above the reactor-

';

vessel flange while maintaining the correct boron
concentratiend When the water level is established at
2 23 ft above the roector vessel flange, the Applicability .

will change to that'of LCO 3.9.4 " Shutdown Cooling and ,

O-
Coolant Circulation-High~ Waterg Level," and- only one _ SDC-
loop is required to be OPERABLE and in operation. A
Completion Time of 15 minutes is ' allowed for an operator to-
initiate corrective actions.- j&

< W yg

If no SDC loop is OPERABLE OFin operation,-there will be -

no forced circulation to provide mixing to establish
uniform boron concentrations. Reduced toron concentrations
can occur by the addition of water with lower boron ;

concentration than that contained in the-RCS. Therefore,
actions _that reduce boron concentration.shall be suspended,-

l' immediately.
~

'

|
| u .

|
| If- no SOC loop is OPERABLE or in operation, actions shall be

initiated immediately and continued without. interruption to
! restore one SDC loop to OPERABLE status-and operation.
| Since the unit is in Conditions A~and B concurrently, the

restoration.of two OPERABLE SDC loops and one operating SDC ,

: loop should be. accomplished expeditiously.
'

(continued):

L '(continued)
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SDC and Coolant Circulation-Low Water Level
B 3.9.5

BASES (continued)

ACTIONS If no SDC loop is OPERABLE or in operation, alternate
(continued) actions shall have been initiated within 15 minutes under

Condition A to establish 123 ft of water above the top of
the reactor vessel flange while maintaining the correct
boron concentration. Furthermore, when the LCO cannot be
fulfilled, alternate decay-heat removal methods, as
specified in the plant's Abnormal and Emergency Operating
Procedures, should be implemented. This includes decay heat
removal using the charging or safety injection pumps through
the Chemical and Volume Control System (CVCS) with
consideration;for the boron concentration. The method used
to remove decay heat should be the most prudent as well as
the safest choice, based on plant conditions. The choice
could"be different if the reactor vessel head is in place
rather than removed. H

,y
.

in addition to Actions B.1 and B.2, procedures and
administrativa controls ,as recommended by Generic letter
No. 88-17 " Loss of Decay > Heat Removal," assure additional
actions to mitigate;the consequences of loss of decay-heat
removal. The atthchmenttto Generic Letter No. 88-17
includes recommended expeditious actions such as procedures
and administrative controls. JProcedures and administrative
controls reasonably assure that containment closure will be
achieved prior to the time'at which core uncovery could
result from a loss of SDC coupled with an inability to
initiate alternate cooling, or addition of twater to the RCS
inventory. An additional recommer.dation is the provision of
at least two available or operable means of adding inventory
to the RCS in addition to pumps that are a part of the
normal systems. Procedures for use of these systems during
loss of events also should be provided.

Enclosuro 2 to Generic Letter 88-17, " Guidance for Meeting
Generic letter 88-17 " describes recommended programmed
enhancements to be completed in a longer term than the
expeditious actions and includes a discussion of potential
future effects on technical specifications.

SJRVEILLANCE SR 3.9.5.1
REQUIREMENTS

This surveillance verifies that one SDC loop is OPERABLE, in
operation, and circulating reactor coolant. The flow rate

(continued)

(continued)
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SDC and Coolant Circulation-Low Water Level
B 3.9.,5

BASES (continued)

SURVEILLANCE is determined by the flow rate necessary to provide
REQUIREMENTS sufficient decay-heat removal capability and to prevent

(continued) thermal and boron stratification in the core. In addition,.
this surveillance verifies that the other SDC loop is
OPERABLE.

In addition, during operation of the SDC=1oop with the water
level in the vicinity of the reactor vessel nonles, the SDC

[, 'i. _leepiflow-rate determination must also consider the 500 pumpsuction; requirements. The Frequency of -12' hours is
" sufficient considering the flow, temperature, pump control,
and alarm indications available to ti e operator to monitori ,e

9+4he 900 System in the control room. |
jf7 ,

i
-

it' N.Ww
REFERENCES 1. (UnitiName)FSAR,Section( ), ''[ Title) . "
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Refueling Wat?r Level
.

B 3.9.6 |

''O
D 3.9 REFUELING OPERATIONS !

B 3.9.6 kefuelina Watcr leygl

BASES
--

_ .- __ _

BACKGROUND The movatnt of fuel assemblies within containment with
irradiated fuel in containment requires a minimum water
level of 23 ft above the top of the reactor vessel flange.
During refueling this maintaint sufficient water level in
the containment, the refueling cavity, t.ie t3 fueling canal,

, the fuel-transfer canal, and the spent-fuel pool.
Sufficient water is necessary to retain iodine fission-
1reduct activity in the water in the event of a fuel-
landling accident (Refs. I and 2). Sufficient iodine
activity would be retaitted to limit offsite doses it'om tha
accident to < 25% of 10 CFR 100 limits, as provided by the
guidance of Reference 3.

_ ..

APPLICABLE Duritig movebetet of fuel assemblies, the water level in the
SAFETY ANALYSIS refueling cavity .snd refueling conal is an initial condition

w design parameter in the analysis of the fuel-handling
L) accident in containment postulated by Regulatory Guide 1.25,

(Ref. 1). A minimm water level of 23 ft (Regulatory
Position C.I.c of Ref 1) allows a decontamination factor of
100 (Regu',atory Position 0.1.g of Ref.1) to be used in the
accident analysis for iodine. This relates to the
assumption that 99% of the total iodine released from the
pellet to cladding g ap of all the droppsd fuel assembly rods
is retained by the rifueling cavity water. The fuel pellet
to cladding gap is assumed to C9ntain 10% of the total fuel-
rod iodine inventory (Ref. 1),

The fuel-handling accident analysis inside containment is
described in Reference 2. With a minim'im water 7evul of
23 ft, and a minimum docay time of 72 hours prior te fuel-
handling, the analysis and test programs demonstrate that
the iodine release due to a postulated fuel-handling
accident is adequately captured by the water and offsite
doses are maintained within allowable limits (Ref. 4).
Refueling water level satisfies Criterio) 2 of the NRC
Interim Policy Statement.

; , -

(continued)
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Refueling Water Level
B 3.9.6

| BASES (continued)

|

| LCO A uinimum refueling water level of 23 f t above the
iiradiated fuel is required to ensure that the radiological
i onsequences of a postulated fuel-handling accident inside
c 'ntai1 ment are within acceptable limits as tsovided by the'

' qu>lante of Reference 3.

[Foi this facility, the following support systems are
recrired OPERABLE to ensure refueling water level
OPQi sBitFY )

(hii this facility, those required support @ lim water love;
'tems which

upon their failure do not declare the refue
inoperableLand their justification are as fol' m!

. , . . , .-

APPLICABILITY w%d in the containment, LCO 3.9.6, " Refueling Water 1.);ml,"
is apr ! cable when moving fuel assemblies in the presem
o' irta lated fuel assem>1ies. The LCO minimizes 'he
iassibs) ty of a fuel-handling accident in contrinment
that is i nyond the assumptions of the safety nalysis, a
irradia_ d fuel is not present in containmeat, there can be
no sigd /lcant radioactivity release as a result of a
postuhted fuel-handling accident. Raquirements for fuel-i

hand 1'ang accidents in the spent-fuel pool are covered by
LCO 3.7.10. "f uel Storage Pool Water Leval."

p
.--,,, . . . ---

ACTIONS Lt

With c wi.ter level of < 23 ft above the top of the rentor
_

vessel flange, all operations involving movement of fuel
| assemblie ' shall to suspended immediately to ensure that a

movement she$a ,ccident cannot occur. The suspension of fuelfuel hand Mr a;
1ot preclude completion of movement to a safe

position,

in the event that ha required refueling water level
indication charmelt are found inoperable, the refueling
water level is cons dered to be not within limits and
Required Action A.! ipplies.

- -- -

(continued)
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Refueling Water level
B 3.9.6

-
.

OQ BASES (continued)

SURVEILLANCE 1R' 3.9.6.1 j
REQUIREMENTS j~

Verification of a minimum water evel (# 23 ft above the top
of the reactor vessel flange ensures that the design basis- 1
.for the postulated fuel-handling accidt nt analysis during :
refueling operations-is met. Water at the required Svel l

above the top of the reactor vessel flange limits the i

consequences of a damaged fuel rods that are. postulated to
result from a fuel-handling accident in;ide containmer.t

c ;'(Ref.'2).
g4

The. Frequency of 24-hours-is based on engineering judgmentm

GandLis considered adequate in view of the large s'olume of '

' water and the normal procedural controls of valve positions
which-make. significant' unplanned level changes unlikely.-

,

REFERENCES 1. Regulatory Gul'de 1.25, " Assumptions Used for
Evaluating the Potential Radiological Consequences of
a Fuel-handling! Accident in the Fuel-handling and
Storage Facility for Boiling and Pressurized Water i

q -Reactors," U.S. Nuclear Regulatory Commission,
g tiarch 23,=1972.-

, ~} ;
~ ~

2. [ Unit Name] FSAR, Section [ ],/"[ Title]." i

,%
3. NUREG-0800, " Standard Review: Plan;' Section 15.7.4,-

" Radiological, Consequences ~'of Fuel-handling
Accidents," U.S. Nuclear Regulatory Commission.-

4. Title 10, Code of Federal Regulations, Part 20,
-Section 20,101(a), " Radiation. Dose Standards for
Individuals in-Restricted Areas."

;
l

i

i
;

a

D
b .
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!
APPENDIX A |

0) 1

( Acronyms

_ _ ____ _ _ ___

The following acronyms are used, but not defined, in the Standard Technical
Specifications:

AC alternating current
CFR Code of Federal Regulations !

DC . ~ direct current ;

FSAR Jnal Safety Analysis Raport ^

LC0 iting Condition for Operation
SR - eillance Requirement-
GDC . /i eral Design Criteria or General Design Criterion

$b4 / maw

The following acron I th definitions,- in the Standard Technical
Specifications: 9 W
ACOT AN CHA ATIONAL TEST

e ADS Autohig 'rization System
ADV atmosp valve $
AFD axial flux renc

O AFW auxiliary f ate,

Q AIRP air intake, lo d purification4

ALARA as low as rea ie
ANS American Nucle Soci

i ANSI American National Standards ute
A00 anticipated operational o n W.

; A0T allowed outage time
: APD axial power distributi

APLHGR average planar linear he t generation rate'

APRM average power range monitor.
APSR axial power shaping rod,

: ARO all rods out
| ARC auxiliary relay' cabinets
'

ARS Air Return System
: ARTS Anticipatory Reactor Trip System
4 ASGT asymmetric steam generator-transient

ASGTPTF asymmetric steam generator transient protective trip
function

ASI AXIAL SHAPE INDEX
ASME American Society of Mechanical Engineers -

i

2

(continued)

(D
LJ
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Acronynis

APPENDIX A_ (continued)

ASTM American Society for Testing Materials
ATWS anticipated transient without scram
ATWS-RPT anticipated. transient without scram recirculation pump

trip

AVV atmospheric vent valve

BAST boric acid storage tank
BAT boric acid tank
BDPS Boron Dilution Protection S,vstem
BIST borgej ection surge tank
BIT Aigr6n etion tan (
BOC ,beginn ;of cycle
B0P . I bal an p' ant-
BPWS

'

30 withdrawal sequence
BWST age tank
BTP Branc ic osition

CAD containme mosphe ilution
CAOC constant 1 trol
CAS Chemical A
CCAS containment atio signal

s

CCGC containment comb e ga trol
CCW component cooling er -

--

CEA control element a m

CEAC control element ass 'c la
CEDM control element drive iechan m
CFT core flood tank
CIAS containment isolation actuation
COLR CORE OPERATING LIMITS-RCPORT

| COLSS Core Operating Limits Superv System
I

CPC core protection calculator
CPR critical power ratio
CRA control rod assambly
CRD cantrol rod drive
CRDA control rod drop accident
CRDM control rod drive mechanism
CREHVAC Control Room Emergency Air Temperature Control System
CREFS Control Room Emergency Filtration System
CREVS Control Room Emergency Ventilation System
CRFAS Control Room Fresh Air System i

CS core spray |
CSAS containment' spray actuation signal ]

|

(continued)
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Acronyms-

APPENDIX A (continued)
t i

CST condensate storage tank
CVCS Chemical and Volume Control System

DBA Design Basis Accident- i

DBE Design Basis Event
DF decontamination factor
DC diesel generator :

DIV drywell isolation valve
DNB A departure from nucleate boiling

#Na arture from. nucleate boiling-ratioDNBR
'

DOP ytl phthalate
DPIV

- eli purge isolation valve
DRPI ita rod position indicator

_

EAB i en boundary
ECCS re Cooling System
ECW esse hilled water
ECP est d crit p.sition

EDG em nc nerator
EFAS Emerg Actuation System
EFIC emerg . er i iation and control
EFCV excess flo kv

O EFPDs effective f p

(j EFPYs effective a

EFW emergency feedq
EHC electro-hydrau c con -

E0C end of cycle .

,

E00-RPT end of cycle recirculatio p

ESF engineered safety feat
ESFAS Engineered Safety Feat etuation System
ESW essential service water
EVS Emergency Ventilation System

FBACS Fuel Building Air. Cleanup System
FCV flow control valve
FHAVS Fuel Handling Area Ventilation System
FSPVS Fuel Storage Pool- Ventilation System
FRC fractional relief capacity-
FR Federal Register-

.

FTC fuel temperature coefficient
FWLB feedwater line break

O
3

(continued)
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Acronyms

APPENDIX A (continued)-

O
HCS Hydrogen Control System; Hydrazine Control System
HCU hydraulic control unit
HIS Hydrogen Ignition System
HELB high energy line break
HEPA high efficiency particulate air
HMS Hydrogen Mixing System
HPCI high pressure coolant injection
HPCS high pressure core spray
HPI high pressure injection
HPSI hi rpressure safety injection
HPSP hi ipower setpoint
HVAC Asa ingh, ventilation, and air conditioning 4

HZP $ hot zere[ power

N i E 5Ei[ f A
. Ad

CliaMSystemICS
IEEE InstituteVef Electrical and Electronic Engineers
IGSCC intergranbler, stress corrosion cracking
IRM intermediatW redge monitor
ISLH inserviceAsak and h static
ITC isothermat. tem $ efficient

M
K-relay control rolay

'

~ .'
LCS Leakage Control Sys
LEFM linear elastic fract Imec ics
LER Licensee Event Report
LHGR linear heat generation rate
LHR linear heat rate
LLS low-low set
LOCA loss-of-ccolant accident
LOCV loss of condenser vacuum
LOMFW loss of main feedwater
LOP loss of power
LOPS loss of power start
LOVS loss of voltage start
LPCI low pressure coolant injection
LPCS low pressure core spray
LPD local power density
LPI low pressure. injection
LPRM local power range monitor
LPSI low pressure safety injection
LPSP low power setpoint

(continued)
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Acronyms

APPENDIX A (continued)

I
U LPZ low population zone

LSSS limiting safety system settings
iLTA lead test assembly

LTOP low temperature overpressure protection

|

MAPLHGR maximum average planar linear heat generation rate
MAPFAC MAPLHGR factor ,

MAPFAC, MAPLHGR factor,- flow-dependent component i

MAPFAC" a MAPLHGR factor, power-dependent component

M F @ V n control roomA s mjnimum critical-power ratio
MCPR
MCR
MCREC V mnuh control room environmental control
MFI

%A%'(filmum flow interlock
!.

in jendwater isolation valve. !MFIV

kiddlNmaxteh@d4tter regulation valveMFLPD action of limiting power density
MFRV stie'ifee
MFW datiMfeedigter

i

MnotoEp: Af cycle
'

| MG ator
| MOC

midd}(teaMSIS
mat %ri g

s n signal
MSIV mai on valve
MSLB main s reak-

,

f MSSV main steam- $y v ]
| O MTC moderator t 3ra icient !b'

''

NDT nil-ductility mpera e-
NDTT nil-ductility transition te re
NI nuclear instrument
NIS Nuclear Instrumentation m
NMS Neutron Monitoring Sys

| NPSH net positive suction he
NSSS Nuclear Steam Supply System

|

00CM Offsite Dose Calculation Manual
'

OPDRV operation with a potential for draining the reactor
vessel

OTSG once-through steam generator

PAM post-accident monitoring-
PCCGC primary containment combustible gas control
PCI primary _ containment isolation

I
.

(continued)
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Acronyms
.

APPENDIX A (continued)

PCIV primary containment isolation valve
-

PCHRS Primary Containment Hydrogen Recombiner System >

PCP Process Control Program-
PCPV primary containment purge valve
PCT peak cladding temperature
PDIL power dependent insertion limit
PDL power distribution limit
PF position factor
PIP position indication probe
PIV pressure isolation valve
PORV pgerated relief valve
PPS 4M ent %stective System
PRA QFrobabithticriskassessment
PREACS Pump . E aust Air Cleanup System; Penetration Room

ExhadsVAin; _.anup System
PSW *pleWse, ' % ter
P/T pressu t rature
PTE PHYSIC 84 se tion
PTLR PRESStfREAND( RATURE LIMITS REPORT

QA quality a a#NI #
QPT quadrant powert%t a ,

QPTR quadrant power ti f tio
QS quench spray y

hRACS Rod Action Control S em
RA0C relaxed axial offset control
RAS recirculation actuation signal
RB reactor building
RBM rod block monitor
RCCA rod cluster control assembly -
RCIC reactor core isolation cooling
RCIS Rod Control and Information System
RCP reactor coolant pump
RCPB reactor coolant pressure boundary
RCS Reactor Coolant System
REA rod ejection accident
RHR residual heat removal
RHRSW residual heat removal service water
RMCS Reactor Manual Control System
RPB reactor pressure boundaries
RPC rod pattern controller
RPCB reactor power cutback.

(continued)
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-Acronyms '

APPENDIX A (continued)(.
:U) RPIS Rod Position Information System

,

RPS Reactor Protection System I

RPV reactor pressure vessel
RS recirculation spray
RT reference temperature
RTm nil-ductility reference temperature
RTCB reactor trip circuit breaker
RTD resistance temperature detector i

RTM reactor trip module

f.4RATEDTHERMALPOWER
RTP

J ( actor Trip SystemRTS
ctor water cleanupRWCU

RWE ; withdrawal error
RWL J . wi drawal limiter

'hg| R d
'

' minir:irerRWM
'4EV rk PermitRWP

RWST in ter storage tank
ter tank, jg '.RWT

,y
# 6 s%

SAFDL spehled e fuel design limits.
SBCS Steam 1 System
SB0 statio *

SBVS Shield Bui' Ven on System
/ SCAT spray chemig adc ik(]y SCI secondary c3! at is ion

SCR silicon contr fi
"

SDC shutdown coolit
SDV scram discharge volume
SDM SHUTDOWN MARGIN .

SER SafetyEvaluation.Reportd
SFRCS SteamandFeedwaterRuppeControl-System
SG steam generator
SGTR steam generator tube rupture
SGTS Standby Gas Treatment System
SI safety injection
SIAS safety injection actuation signal
SIS safety injection signal
SIT safety-injection tank
SJAE steam jet air ejector
SL Safety Limit
SLB steam line break-
SLC standby. liquid control
SLCS Standby Liquid Control System
SPMS Suppression Pool Makeup System ;

SRM source range monitor

(continued)
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Acronyms |

APPENDIX A (continued)

S/RV safety / relief valve
S/RVDL safety / relief valve discharge line
SSPS Solid State Protection System
SSW standby service water
SWS Service Water System
STE special test exception
STS Standard Technical Specifications

TA00T tri actuating device operational test
TCV tu pe control valves

TIP ArwhsVersingincoreprobe
TLD nthermolisinescent dosimeter
TM/LP q(d thermahyarg / low pressureTS {Jechnical ifications
TSV tsrbine A Fviive

g' kh f_
U1tihdeHik$tfi)kUHS

4p?
*

VCT volume co rem
VFTP VentilationFilt$ ing gram
VHPT variable high pow' ip
v/o volume percent

| VS vendor spectfic
| >

ZPMB zero power mode bypass

k$5
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