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PREFACE

This DRAFT NVREG presents the results of the Nuclear Regulatory Commission

(NRC) staff review of the Babcock and Wilcox Owners Group (B&WOG) loped based
proposed new'

Standard Technical S)ecifications (STS). These new STS were deve;

1 on the criteria in tie interim Commission Policy Statement on Technical
| Specification Improvements for Nuclear Power Reactors, dated February 6,1987,
,

- . a
: The new STS will be used as bases for developing improved plant specif t,

technical specifications by individual nuclear power plant owners that have !' PWRs designed by Babcock and Wilcox B&W .
draft new STS for a 30 working day co(mmen)t period.The NRC staff is issuing thisFollowing:the comment-
period, the NRC staff will analyze comments received, finalize the new STS --

) and' issue them for plant-specific implementation.

Comments should be submitted no later than March-15,1991, in accordance with-iO the following guidance: The exact wording of each proposed change should be
I marked in pen and int on copies of all the affected pages of DRA T NUREGs1430,'

" Standard Technical : pecifications, 6abcock and Wilcox Plants." Each proposed
i 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,

i 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.
i Hand deliver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between

7:45 a.m. and _4:15 p.m. on Federal workdays,

iii
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RCS Pressure, Te:perature, and flow DNB Limits
B 3.4.1

/ B 3.4 REACTOR COOLANT SYSTEM (RCS)
V

B 3.4.1 RCS Pressure. Temoerature. and Flow Departure from Nucleate
Boilina (DNB) Limits

BASES

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

The LC0 for minimum RCS pressure is consistent with
o)eration within the nominal operating envelope and is above
taa+ used as the initial pressure in the analyses. A
pret _;re greater than the minimum specified will produce a

,n higher minimum DNBR. A pressure lower than the minimum
specified m il cause the plant to approach the DNB limit.

The LC0 for maximum RCS coolant hot leg temperature is
consistent with full power operation within the nominal
oprating envelo)e and is lower than the initial hot leg
temperature in tie analyses. ' A hot leg temperature lower
than that specified will produce a higher minimum DNBR. A
temperature higher than that specified will cause the plant
to approach the DNB limit.

The RCS flow rote is not expected to vary during operation
with all pumps running. The LC0 for the minimum RCS flow
rate corresponds to that assumed for the DNB analyses. A
higher RCS flow rate will produce a higher DNBR, A lower
RCS flow will cause the plant to approach the DNB limit.

APPLICABLE The requirements of LC0 3.4.1 represent the initial
SAFETY ANALYSES conditions for DNB limited transients analyzed in the plant

safety analysis (Ref.1). The safety analysis has shown
that transients initiated from the limits of this LC0 will

(continued)
O
( j (continued)'

v
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RCS Pressure, Temperature, and Flow DNB Limits j
B 3.4.1

BASES (continued)

APPLICABLE meet the DNBR criterion of 2 (1.3). This is the acceptsnce !

SAFETY ANALYSES limit for the RCS DNB parameters. Changes to the facility
(continued) which could impact these parameters must be assessed for

their impact on the DNBR criterion. The transients analyzed ;

for include loss of coolant flow events and dropped or stuck |control rod events. A key assumption for the analysis of ;

these events is that the core power distribution is within
the limits of LCO 3.2.1, ' Regulating Rod Insertion Limits," j

LC0 3.2.3, ' AXIAL POWER IMBALANCE OPERATING LIMITS,' and i

LCO 3.2.4, ' QUADRANT POWER TILT (QPT)." ]

The core outlet pressure assumed in the safety analyses is '

2135 psia. The minimum pressure specified in LCO 3.4.1 is
the limit value in the reactor coolant loop as measured at
the hot leg pressure tap.

The safety analyses are performed with an assumed RCS ;

coolant average temperature of 581*F (579'F 31us 2*F !

allowance for calculational uncertainty). T1e corresponding
hot leg temperature of 604.6'F is calculated by assuming an
RCS core outlet pressure of 2135 psia and an RCS flow rate
of 374,880 gpm. The maximum temperature specified is the

Ilimit value at the hot 1eg resittance temperature detector.

The safety analyses are performed with an assumed RCS flow
rate of 374,880 gpm. The minimum flow rate specified in
LCO 3.4.1 is the minimum mass flow rate.

Analyses have been performed to establish the pressure,
temperature, and flow requirements for three-pump and ,

four-pump operation. The flow limits for three-pump
operation are substantially lower than for four-pump
operation. To meet the DNB criterion, a corresponding
maximum power limit is required (see Bases for LC0 3.4.4,
"RCS Loops-MODES 1 and 2").

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

LC0 This LCO provides limits on the monitored process variables,
RCS loop (hot leg) pressure, RCS hot leg temperature, and

(continued)

(continued)

8WOG STS B 3.4-2 12/31/90 7:29pm
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| RCS Pressure, Temperature, and flow DNB Limits
B 3.4.1;

i

BASES (continued)

LCO RCS total flow rate to ensure that the core operates within
(continued) 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.a

The pressure and temperature limits are to be applied to the
'

loop with two reactor coolant' pumps running for the three
.

; reactor cuolant pumps operating condition.

The LC0 numerical values for pressure, temperature, and flow
are given for the measurement location but have not been--

4

adjusted for instrument error. Plant-specific limits of
-instrument error are established by the plant staff to meet

,

,

j the_ operational, requirements of this LCO.

i APPLICABillTY In MODE 1,:the limits on RCS pressure, RCS hot leg
' temperature, and RCS flow rate must be maintained during

steady stnte with four pump or three pump 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 enoughO 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-(R1P) per minute or a
THERMAL POWER step increase of greater than 10% of RTP.
These conditions represent short-term perturbations where-
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 DND-related parameters is provided
,

in Safety Limit (SL) 2.1.1, ' Reactor Core Safety limits."
Those limits are less restrictive than the limits of LCO''

3.4.1, but violation of an SL merits a stricter, more severe
Required Action. Should a violation of LC0 3.4.1 occur, the3'

operator must check whether an SL may have been exceeded.
,

j (continued)
!

'O
{ BWOG STS B 3.4-3: 12/31/90- 7:29pm

i
t . . . . ..._ _ . _ _ . _ _ _ _ _ ._ . _ . _ _ - _ _ . . _



RCS Pressure, To::perature, and Flow DNB Limits
B 3.4.1

BASES (continued)

ACTIONS fu.1

Loop pressure and hot leo coolant temperature are
controllable and measura6le parameters. With one or both of
these parameters not within the LCO limits, action must be
taken to restore the parameters.

RCS flow rate is not a controllabic parameter and is not
expected to vary during steady-state four-pump or three-pump
operation. If the flow rate is below the LC0 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-hour Completion Time for restoration of the parameter
provides sufficitint time to adjust plant parameters,
determine the cause for 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.

RCS loop pressure, hot leg temperature, and flow rate are
considered out of limits if the equipment used to measure
thase parameters is determined to be inoperable. Required
Action A.1 applies to restoring such equipment to OPERABLE
status.

Ild
if the Required Action is not met within the 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 2 within 6 hours. In MODE 2, the reduced power
condition eliminates the potential for violation of the
accident analysis bounds.

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

|

| (continued)
1

O
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RCS Pressure, Temperature, and i 0'.s DNP dmits1

B 3.4.1

BASES (continued)

SURVEILLANCE SR 3.4dd
REQUIREMENTS

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,
the 12-hour Surveillance of loop (hot leg) 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 RCS
pressure value specified is dependent on the number of pumps
.in operation and has been adjusted to account for the
pressure loss difference between the core exit and the plant
safety analysis is 2135 psia. The 12-hour interval has been

; shown by. operating practice to be sufficient to regularly
assess potential degradation and to verify operation is
within safety analysis assumptions.

[For this facility, RCS loop pressure is measured as
i follows:)-

SR 3.4.1.2-

Since Required Action A.1 allows a Completion Time of
2 hours to restore parameters that are not within limits,

!

I
the 12-hour Surveillance of hot leg temperature is
sufficient to ensure that the RCS coolant temperature'can be
restored to a normal' operation, steady-state condition
following load changes and other expected transient
operations. The 12-hour interval has been shown by
operating practice to be sufficient to regularly assess
potential degradation and to| verify that oper' +, ion is v:' thin
safety analysis assumptions.

(For this facility, RCS hot 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. SR 3.0.4 is not
applicable because the pressure, tem)erature,-and flow
limits of the LCO are dependent on tie number of pumps in

I operation, and the operating condition must be entered to
! determine actual values for comparison to the LCO. When the
j number of pumps is changed, the Surveillance is required at-

i (continued)

(continued):

: ,

BWOG STS B 3.4-5 12/31/90'7:29pm;.
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RCS Pressure. Temperature, and Flow DNB Linits j
B 3.4.1

BASES (continued)

SURVEILLANCE the next 12-hour interval; no change of Surveillance
REQUIREMENTS Frequency is required because ONB parameters are not

(continued) expected to be abnormal after the number of pumps is
altered, and an event that might exceed DNB is not likely tc.
occur in the short interval.

(For this facility, RCS total flow rate is measured as
follows:]

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a
precision calorimetric heat balance once every 18 months
allows the installed RCS flow instrumentation to be
calibrated and. verifies that the actual RCS flow is 2 the
minimum required RCS flow.

The intent of the Surveillance frequency of 18 months is to
reflect the importance of re-verifying flow after a
refueling outage when the 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
measurement of the flow rate at normal operating conditions |
at power in MODE 1. The surveillance cannot be performed in
MODE 2 or below,

t

REFERENCES 1. (Unit Name] FSAR, Section (15), "(Accident Analysis]."
l

:

O
BWOG STS B 3.4-6 12/31/90 7:29pm
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RCS Minimum Temperature for Criticality
B 3.4.2

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 r,S Minim.ym Temperature for Criticali_ty |
l

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. 0peration within the bounds of the existing accident
analyses; and

c. Operation with 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_579'F).
The Reactor Protection System receives inputs from the# narrow-range hot fleg temperature detectors which have a
range of (520*F to 620'F).1 The integrated control system
controls average temperature (T f) using inputs of the same

for making Me reactor critical is
Nominal T ' operating analyses for lower temperatures

range.
Safetyanif; 532'F.

i have not been made.
(t

APPLICABLE The low power safety analyses assume initial- temperatures
SAFETY ANALYSES

near the 525'F limit (Ref.1)ish the acceptance limits for
These analyses for Design.

Basis Accidents (DBAs) establ
the minimum temperature for criticality. Reference to the1

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
fiRC 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 arevent criticality outside the
normal operating regime (532' - 579'f) and to prevent
operation in an unanalyzed condition.

The LCO limit of 525'f has been selected to be within the
instrument indicating range (520*f to 620'f). The limit is
also set slightly below tne lowest power range operating
temperature (532'f). '

APPLICA61l.lTY The reactor has been designed and analyzed to be critical
in MODES 1 and 2 only and in accordance with this ;

specification. Criticality is not permitted in any other '

MODE. Therefore this LCO is applicable in H0DE I and MODE 2

when K 'icality is a temperature limit. Coupled with the applicability definitionh 1.0.
forcrYt Monitoring is
required at and below a T of 530'f. This temperature
limit (530'f)hasbeensel7ctedbecauseitisslightlybelow
normal operating temperature.

[Each plant shall specify if exceptions are taken to this
LC0 for performance of PHYSICS TESTS or other special
tests.)

.

ACTIONS Ad

With T be15minfifes. low 525'f,restorationisrequiredwithinThe Completion Time of 15 minutes restricts the
period for operation outside the analyzed limits. The
Completion Time is sufficient for the operator to accomplish
the specified actions.

The RCS minimum temperature for criticality is considered

out of limits if the equipment used to measure T ,' applies tois
determined to be inoperable. RequiredActionA.i
restoring such equipment to OPERABLE status.

(continued)

(continued)
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RCS Minimua Temperature for Criticality
B 3.4.2

BASES (continued)

ACTIONS fujt
(continued)

If the Required Action is not met within the required
Completion Time, the plant must be placed in a MODE in which
the LCO does not apply. This is done by ) lacing the plant !
in MODE 3 in 30 minutes. Rapid reactor slutdown can be
readily and practically achieved in a 30-minute period, and |thus.the basis for the time is derived from the ability to q
perform the action and the urgency of maintaining the plant i

within the analyzed-range.

SURVEILLANCE -SR 3.4.211'
REQUIREMENTS

T is required to be verified above 525'F within 15
mUu,tespriortoachievingcriticalityandevery30 minutes

3

thereafter, 'The 15-minute time period is long enough to j
allow the operator to adjust tem)eratures or delay
criticality-so the LCO will not >e violated. The 30-minute 1

time is frequent enough to prevent inadvertent violation of '

the LCO.

While Surveillance is required whenever the reactor-is
critical and temperature is.at or below 530*F, in practice
the Surveillance is most appropriate during the period when
the reactcr is brought critical.

[For this facility, T,y is measured as follows:]

REFERENCES 1. [ Unit Name] FSAR,-Section-[15), "[ Title)."
-

O
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RCS P/T Liaits |
B 3.4.3 i

|

( B 3.4 REACTOR C00!MT SYSTEM (RCS)

B 3.4.3 RCS Pressure ant) Temnerature IP/T) Limits

BASES i

BACKGROUND All components of the Rr.S are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introducad by startup (heatup)
and shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the P/T 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 data
for the maximum rate of change of reactor coolant
temperature. .The heotup curve provides both heatup and
criticality. limits.

Each P/Ttlimit curve defines an acceptable region for normal
operation. .. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when loop
pressure and temperature indications are monitored and

('l compared to'the applicable curve to determine that operation
J is within the allowable region.g

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

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

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

(continued)
-

[,,') -

(continued)'V
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iRCS P/T Lietts
B 3.4.3

BASES (continued)

BACKGROUND cause stress concentrations at flaw locations, which, in

(continued) turn, can 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 material toughness by
decreasing ductility; the effect accumulates, and the
)ortion of the RCPB in a high fluence area, the vessel
aeltline region, steadily decreases in ductility with
exposure time.

Linear clastic fracture mechanics (LEFM) methodology is used
to determine the stresses and material toughness at
locations within the RCPB. The LEFH methodology follows the
guldt.nce given by 10 CFR 50, Appendix G; ASME Section 111,
Appendix 0; and Regulatory Guide 1.99 (Ref. 3). Although
any place in the RCPB is subject to non-ductile failure, the
more restrictive limits apply to the vessel beltline, the
vessel closure head, and the 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 ferritic' materials of
the reactor vessel are determined in accordance with the
NRC Standard Review Plan (Ref. 4), 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

I 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 (RTg) has been

(continued)

(continued)

1
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RCS P/T Limits
B 3.4.3

BASES (continued)

BACKGROUND established by experimental means. The neutron
(continued) embrittlement effect on the material toughness is reflected

by increasing the RT as exposure to neutron fluencem
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 , samples

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

As the RT,SI the material toughness decreases, the P/T limit
increases with vessel exposure to neutron

fluence an
curves are corres)ondingly adjusted. This gives limits that
provide pressure soundary protection over the design life of
the vessel. The effect of the RT shift is to cause the
pressure . limit to decrease at a glgven temperature.

The actual shift'.inL the RT of the vessel material will bemestablished periodically by removing and evaluating the
irradiated reactor-vessel material specimens, in accordance,

i with American Society for Testing Materials (ASTM)\ E 185 (Ref. 5) and Appendix H of 10 CFR 50 Theoperating P/T limit curves will be adjusted (Ref. 6)., 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 raattor 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 failu*es.

(continued)

(continued)

(
U
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RCS P/T Licits
B 3.4.3

BASES (continued)

BACKGROUND The P/T limit curves are composite curves established by
(continued) 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
vessel will dictate the most restrictive limit. Across the
P/T span of the limit curves, different locations are more
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 reversp1 alters the location of the tensile
stress tetween 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 it 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 these specific normal
operations, the curves also can be used to determine if an
evaluation is necessary for an abnormal transient.

The consequence of violating the LCO limits is that the RCS
has been operated under conditions that could have resulted
in brittle failure of the RCPB, possibly leading to a non-
isolable leak or loss-of-coolant accident. In the event
these limits are exceeded, an evaluation must be performed

(continued)

(continued)

O
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RCS P/T Licits
B 3.4.3i

BASES (continued)

BACKGROUND to determine the effect on the structural integrity of the
(continued) RCPB components. The ASME Code, Section XI Appendix E

(Ref. 7) provides a recommended methodology for evalue. ting
an operating event that causes an excursion outside the
limits.

,

,

APPLICABLE The P/T limits are not derived from Design Basis Accident
SAFETY ANALYSES < enalyses. They are prescribed during normal operation to

- avoid _ encountering pressure, temperature, and temperature4

rate-of-change conditions that mi ht cause undetected flaws4

to propagate.and cause non-ductil failure of the RCPB, an a,

tmanalysed condition. Reference 8 establishes the
methodelegy for determining the P/T limits. Since the P/T -

limits'arenot|derivedfromanyDBA,therearenoacceptance '

limits related to the P T limits. Rather, the P T limits
are acceptance limits-t emselves since they prec ude
operation'in an unantlyzed condition.

The analyset 'soeprise' a number of steps that establish the
limits. Following are the basic elements:

fc
Define the iemnaraturi orofile. The reactor coolanta.
temperature rate of ciange is defined so that normal ,

plant operation can readily oreceed without '

constraint. Cooldown and 15# 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 consequent changes in the rate of heat
transfer between the reactor coolant and the wall-
during different stages of heatup and cooldown,

c. Inablish the material touchness as a function of
81m. ASME Section 111, Appendix G provides the basis
for RT and Regulatory Guide 1.99 provides the basis
forad$Is,tingRT as a function of neutron fluence
andmaterialcons$ituentsandimpurities.

g

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

APPLICABLE d. Perform a LEFH analysis to estaolish the P/T limitst
SAFETY ANALYSES The criterion for setting the limits is that the

(continued) combined P/T stresses cannot exceed the material
toughness for the specific temperature under
examination. The analytical stress concentration at
each location is driven Dy postulating specific flaw
sizes. Stress intensity factors for P/T are
calculated and compared to a reference stress
intensity factor. Safety factors are applied to the
pressure stre:,s intensity factor.
With the material toughness established as a function
of RT stress analyses are performed per Reference 2
toseIg, 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. Ad.iust the curves. The curves are adjusted for
differences 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 instrument errors of the wide-range P/T
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
regionswhentN.pressureexceeds20f3of the
preservice hydrostatic test pressure.

The calculation assumes a semi-elliptical surface d
with a depth of one-quarter of the wall thickness, pfectT, and

wall, then af. T cxists first at the inside of the ve;ssel
3a length of -

t ht: outside of the vessel wall. These
dimensions are well within the current detection

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

n
l 1 BASES (continued)V

;

APPLICABLE capabilities of inservice inspection techniques. Therefore,
SAFETY ANALYSES the P/T limit curves developed for this postulated defect (

(continued) are conservative and provide adequate protection against
non-ductile failure,

i

To ensure that the radiation embrittlement effects on the
RT are accounted for in the calculations for the limitn7

curves, the most limiting RT,d includes a radiation-induced(of the various reactor
vessel components) is used an
shift corresponding to the end of the fluence period for
which heatup and cooldown curves are generated. This shift

,

is a function of both the neutron fluence and the copper and |nickel contents of the vessel material. The heatup and ;

cooldown P/T limit curves include predicted adjustments for i

the RT shift and state the number of effective full power
yearsforwhichthisshiftapplies.

The actual shift in RT,Todically during operational history
of the beltline region material

will be established per
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 shif t for a

sample can be applied to the adjacent section of the reactor
vessel. The limit curves must be recalculated when the
actual RT 'ted RTfrom the surveillance specimens is higher thanthecalcuIa for the presumed radiation exposure.g7

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

,

i
!

LCO The two elements of this LC0 are:

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

b. limits on the rate of change of temperature.

The LC0 limits apply to all components of the RCS, except
the pressurizer. These limits define allowable operating
regions and permit a large number of operating cycles while
providing a wide margin to non-ductile failure.

(continued)

([ (continued)
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RCS P/T Liaits
B 3.4.3

BASES (continued)

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

inputs for calculating the heatup, cooldown, and ILHT P/T
limit curves. Thus, the LCO for the rate of change of
temperature restricts stresses caused by thermal gradients
and also ensures the validity of the P/T limit curves.

Violating the LC0 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 Limits specification provides a definition of

acceptable operation for arevention of non-ductile (brittle)
failure in accordance witi 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 H0 DES 1 and 2, other Technical Specifications provide
limits for operation that can be more restrictive than or
supplement these P/T limits. LCO 3.4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB)
limits"; LCO 3.4.2, RCS Minimum Temperature for,

Criticality"; and Safety Limit (SL) 2.1, " Safety Limits,"
also provide operational restrictions for P/T and maximum
pressure. MODES 1 and 2 are above the temperature range of

(continued)

(continued)
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RCS P/T Limits
i B 3.4.3

; BASES (continued)

i

APPLICABIllTY concern for non-ductile failure, and stress analyses have
(continued) been performed for normal maneuvering profiles, such as

: power ascension or descent, i

ACTIONS The actions of this LCO consider the premise that a
violation of the limits occurred during normal plant>

maneuvering. Severe violations caused by abnormal
transients,- at times accompanied by equipment failures, may
also require additional actions from emergency operating-

-

procedures.
,

A.1 and A,2

' 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.

O Most violations will not be severe, and the activity can be '

accomplished in this time in a controlled manner.
.

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

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

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

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

ACTIONS special, event-specific stress analyses or inspections'

(continued) A favorable evaluation must be completed before continuing
to operate.

Condition A is taodified by a Note requiring both Required
Actions A.1 and A.2 completed whenever 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 P/T is considered out of limits if
the equipment used to measure RCS pressure or temperature is
determined to be inoperable. Required Action A.1 and
Required Action A.2 apply to restoring such equipment to
OPERABLE status.

ILLend B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because: 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 inito 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 recomplished
in 30 minutes, Required Action B.1 and Required Action B.2
must be implemented to reduce P/T.

If the required evaluation for continued operation cannot be
l accomplished in 72 hours or the results are indeterminate

or unfavorable, action must proceed to reduce P/T 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 powet operation may be considered
without completing Required Action B.1 and Required
Action B.2.

(continued)

(continued)

BWOG STS B 3.4-20 12/31/90 7:29pm



. - ._ . _ _ - . -

RCS P/T Limits
B 3.4.3

( BASES (continued)
N

|

ACTIONS P/T are reduced by placing the plant in MODE 3 within
(continued) 6 hours and in MODE 5 with RCS pressure < 500 psig within

; 36 hours.

The 6-hour Completion Time is reasonable, based on operating
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 in an orderly manner and 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 rate of change limit has been
violated. The pressure limit af 500 psig corresponds to the
LCO 3.4.12 low temperature overpressure protection limit.

s
,

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

_ '

Verification that operation is within LCO limits is requiredtG every 30 minutes when RCS P/T conditions are undergoingV planned changes.
,

This Frequency is considered reasonable in view of the
control room indication available to monitor RCS status.
Also, since temperature rate-of-change limits are specified
in hourly increments, 30 minutes permit assessment and
correction for minor deviations within a reasonable time.

Surveillance for heatup, cooldown, or ISLH testing may be
discontinued when the definition 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 SR is
given for criticality operations because LCO 3.4.2, "RCS
Minimum Temperature for Criticality," contains a more
restrictive requirement.

(For this facility, the combination of RCS P/T is measured
as follows:]

.

(continued)

G
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RCS P/T Lialts
B 3.4.3-

BASES (continued)

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

2. ASME Boiler aad Pressure Vessel Code, Section Ill,
Appendix G, " Protection Against Non-Ductile Failure."4

3. Regulatory Guide 1.99, Revision 2, * Radiation
Embrittlement of Reactor Vessel Meterials " 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 Requirements.'

7. ASME Boiler and Pressure Vessel Code, Section XI,
Appendix E, '' Evaluation of Unanticipated Operating
Events."

8. BAW-10046A, Rev.1, ' Methods of Compliance with
Fracture Toughness and Operational Requirements
of 10 CFR 50, Appendix G," July 1977.

. _ _ _ _

O
BWOG STS B 3.4-22 12/31/90 7:29pm

.



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

RCS Leops-MODES 1 & 2
0 3.4.4

: 8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.4 RCS Loons-MODES 1 & 2r

BASES

.

BACKGROUND The primary function of the RCS 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;

lb. laproving the neutron economy by acting as a
reflector;.

. 1

.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

O fission-product decay following a unit shutdown.

The RCS configuration for heat transport uses two RCS loops.-

-

Each RCS loop contains an SG and.two reactor coolant pumps'
1

(RpPs). An RCP pump is located in each of the two SG cold ;
,

' legs. The pump flow rate has.been sized to provide core j

! heat removal "h appropriate margin to departure from ;-
.

1 nucleate br j (DNB) during power operation and for
-

anticipated .;ansients originating from power operation.-
i This specification requires too RCS loops with either three
. or four pum)s-to be in operation. With three pumps in
' operation tie reactor power level is restricted to

(79.9]% of RATED THERMAL POWER (RTP .to preserve the core-
power-to-flow relationship, thus ma)ntaining the margin to

4

i
DNB. The intent of the specification is to require core
heat removal with forced flow during power operation.

'

Specifying the minimum number of pumps is an effective
technique for designating the proper forcad-flow rate for
heat transport, and specifying two loops provides for the<

needed amount of heat removal capability for the allowed |

(continued)'
.

-(continued)
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RCS Lcq -MODES 1 & 2
B 3.4.4

BASES (continued)

O
BACKGROUND power levels. Specifying two RCS loops also provides the

(continued) provides the minimum necessary paths (two SGs) for heat
i

removal.

The Reactor Protection System (RPS) nuclear overpower trip
setpoint is automatically reduced when one pump is taken out
of service; manual resttting is not necessary. ,

. . _ _ _ .

APPLICABLE Safety analyses contain vurtous assungions 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 LCD is the reactor coolant forced flow rate
which is represented by the number of pumps 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
either three or four pumps are in operation. The majority
of the plant safety analysis is based on initial conditions
at high core power or zero power. The accident analyses
which are of most importance to RCP operation are the four
pump enastdown, single pump locked rotor, single pump
[brar.en 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
' for these DBAs is used to assers changes to the RCS;

lo they relate to the acceptance limits.s

Steady-state DNB analysis has been performed for four,
three, and two pump combinations. For four pump operation,
the steady-state DNB analysis, which generates the pressure
temperature Safety Limit, (i.e., the departure from nucleate
boiling ratio (DNBR) limit) assumes a maximum power level of
[112]% RATED THERMAL POWER (RTP). This is the design
overpower condition for four pump operation. The (112]%
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 1 the critical heat
flux correlation limit.

(continued)

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

BASES (continued)

APPLICABLE The three pump' pressure tem)erature limit is tied to-the--
SAFETY A MLYSES -steady-state DNB analysis'w11ch is evaluated each cycle.

(contihued) The flow used is the minimum allowed for three-pump .

operation. The actual RCS flow rate will exceed thelassumed ' -)
flow rate. With three pumas o)erating, overpower protection ^

is automatically provided )y tie power to flow ratio of the
RPS nuclear overpower based on RCS flow and AXIAL POWER-
IMBALANCE setpoint. The maximum power level for three.pamp
operation-is (79.9)% of RTP and_is based on the three pump
flow as a fraction of the four pump flow at- full power.

Although the specification limits operation to a minimum of
three pumps total, existing _ design analyses show that
operation vith one pump in each loop (two pumps total) is
acceptable' when. core thermal power is restricted to be :

-

proportionate to the flow. However, continued power
operation with-two reactor coolant pumps removed from
service is not allowed by this specification.-

The number of loops?and the 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. !

O
LCO The purpose of this LCO is-to require adequate forced flow

for core heat removal. Flow is represented by the number of
reactor coolant pumps in operation =in bot' RCS loops for
removal of heat: by the two steam'generat ' To meet safety
analysis acceptance criteria for DNB, f s umps are
required at rated power; if only three pumps are available,
power must be reduced.

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-'

instrumentation for flow, level,-pressure', and temperature
for control, protection, and indication. [These specific
instrumentation channels are:)-

[For this facility, the foilowing support _ systems arei

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

-(continued)
.

!

(continued)
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RCS Loops-MODES 1 & 2<

B 3.4.4

BASES (continued)

O
LCO [For this facility, those required support systems which,

(continued) upon their failure, do not require declaring the RCS loops
inoperable and their justification are as follows:];

APPLICABILITY In H0 DES 1 and 2 the reactor is crit'ical and thus has the
potential to produce maximum THERMAL POWER. Thus, to ensure
that the assumptions of the accident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these MODES to prevent DNB and core damage.

Maximum decay heat production is approximately [7]% of RTP.
As such, the forced circulation flow and heat sink
requirements are' reduced for lower, non-critical MODES as
indicatec' 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), LC0 3.4.7 (MODE 5, Loops Filled), and
LC0 3.4.8 (MODE 5, Loops Not Filled).

ACTIONS /kl
lf one or more RCS loops or pumps is not 0PERABLE or in
operation, the Required Action is to reduce power and bring
the plant to MODE 3. This lowers powcr level and thus
reduces the core heat removal needs and minimizes the
possibility of violating DNB limits.

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.

SURVEILLANCE SR 3.4.4 1
REQUIREMENTS

This Surveillance requires verification of the required
number of loops and pumps 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 DNB. The 12-hour interval has been shown by operating

(continued)

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

BASES (continued)
'

|
SVRVEILLANCE practice to be sufficient to regularly assess degradation ' l

|- REQUIREMENTS and verify operation within safety analyses. assumptions.' In. I

'

(continued) addition, control' room indication and alarms will normally-
indicate loop status.

SR 3.4.4.2

This SR provides the neans necessary to determine SG
OPERABILITY in -an operational MODE. The requirement to
demonstrate SG tune integrity in accordance with the Steam
fienerator Tube Surveillance Program emphasizes the
,,nportance of SG tube integrity. Even though this-
surveillance can not be performed at normal operating
conditions, ,its- inclusion in this specification is necessary .

-

to invoke-the Technical Specification requirement for this
important11nspection program. The preservice,-inservice
and,,1f required, augmented inservice inspections performed-
at shutdown are to demonstrate SG pe formance and gauge its
reliability.

O REFERENCES 1. _[ Unit Name] FSAR, Section-[ ], "[ Title]."-

,
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RCS Loops-MODE 3
8 3.4.5 1

B 3.4 REACTOR COOLANT SYSTEM (RCS) |

| 8 3.4.5 RCS Looos-MODE 3 |

BASES-

BACKGROUND The primary function of the reactor coolant in MODE 3-is *
-

removal of decay heat and transfer of this heat, via-the 4
steam generators (SGs), to the secondary plant fluid.1The
secondary. function of the reactor coolant. is to act as a
carrier for soluble neutron poison, boric acid. ;

In M00E:3 reactor coolant pumps .tforced circulation heat removal L(RCPs) are used to provide.--during heatup and cooldown.. '

The number of.RCPsiin operation will vary to meet
operational needs, and-the-intent of this LCO.is to provide
forced flow-from at least one RCP for. core heat removal -and
transport ' The flow arovided by ~one RCP:is adequate. for

'<

heat removal and for )oron mixing. However, two RCS loops
are required to_be OPERABLE to. satisfy the single failure
criterion.

Reactor coolant.natur:1 circulation is' not normally used,.
however the natural circulation. flow rate is -suff_icient- for

( core cooling. If entry into'natura1L circulation is ;
- required, the reactor:' coolant at:the highest elevation of

the hot leg must be maintained subcooled for single phase
circulation. Boron- reductlon in natural circulation:is '

prohibited because mixing'to-obtain a homogeneous
concentration in all portions of!the:RCS cannot be ' assured,

o

APPLICABLE- No safety analyses are performed with ! initial conditions'in
.

SAFETY ANALYSES MODE 3. Analyses have shown that- the- rod withdrawal--event -
-

initiated from MODE 3 with one RCS -loop.in. operation is
bounded by the rod withdrawal initiated from MODE 2. The
analysis of the rod' withdrawal-event ~ 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,

|'
primary-success path which functions or: actuates to prevent ;
a fission-product barrier. . The RC luops are part of the

(continued)
'

,

(continued),

1
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RCS Loops-HODE 3
B 3.4.5

BASES (continued)

APPLICABLE or mitigate a Design Basis Accident or transient that
SAFETY ANALYSES either assumes the failure of, or presents a challenge to,

(continued) the integrity of a fission-product barrier. As such this
LC0 satisfies Criterion 3 of the NRC Interim Policy
Statement.

LC0 The purpose of this LC0 is to require two loops to be
available for heat removal thus providing redundancy. The
100 requires the two loops to be OPERABLE with the intent of
requiring both SGs to be capable 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 LC0 requirement for one
' loop in operation.

The LC0 Note permits a limited period of operation without
RCPs. All RCPs may be de-energized for s 8 hours per
24-hour period for the cooldown transition to the Decay Heat
Removal (DHR) System, and otherwise may be de-energized for
s I hour per 8-hour period. This means that natural
circulation has been established. When 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 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
RCP or DHP, pump forced circulation (e.g., change operation
from one DHR train to the other, perform surveillance or
startup testing, perform the transitin to and from DHR
System caoling, 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.

(continued)

(continued)
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Lf
RCS Loops-MODE 3/ ~!

-8 3.4.5

BASES (continued)
_

LCO An OPERABLE RCS loop consists of-at l' east one.0PERABLE_RCP
(continued) 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 capabl_e of being powered and is-

,

able to provide forced flow if required. i
.

(For this facility, the following support systems are-
required to be OPERABLE-to ensure RCS loop OPERABILITY in

. MODE 3:]

-[For_this facility, those required support systems which,
.

upon their failure, do not require declaring the RCS loops !

inoperable in MODE 3 and their justification are as
follows:] J

APPLICABILITY In MODE 3, the-heat; load is lower than at power, therefore
m one RCS loop in operation is. adequate for transport and heat s

[Oh removal. A second RCS loop is required OPERABLE but not in-
-

operation for redundant heat removal capability.

Operation in other MODES is covered by LC0 3.4.4 (MODES l'
and:2), LC0 3.4.6 (MODE-4), LC0 3.4.7 (MODE 5, Loops
Filled), and LCO 3.4.8 (MODE 5, Loops-Not F_illed).

i
_

ACTIONS a.,.1 -

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 to
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.

(continued)

(continued)O&
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RCS Loops-MODE 3
B 3.4.5

BASES (continued)

ACTIONS JL1
(continued)

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

C.1 and C.2

If no RCS loop is OPERABLE or in operation, except as
provided in Note 1 in the LC0 section, all operations
involving a reduction of RCS boron concentration must be
imediately suspended. This is necessary because boron
dilution requires forced circulation fr.r proper
homogenization. Action to restore one RCS loop to operation
shall be immediately initiated 9nd continued until one RCS
loop is restored to operation. lie immediate Completion
Time reflects the importance of mainta;r.ing operation for
heat removal.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This Surveillance requires verification of the required
number of loops and pumps in operation and reactor coolant
circulation every 12 hours. Verification includes flow rate
and temperature monitoring, which help ensure that forced,

I 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 3.4.5.2

Verification that the required number of RCPs are OPERABLE|
'

ensures that the single failure critorion 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

(continued)

(continued)
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RCS Loops-MODE 3 )

B 3,4,5

i/ BASES (continued)
! -

SURVEILLANCE proper breaker alignment and power availability to
y

REQUIREMENTS the required RCPs. The frequency of 7 days is ;1

(continued) considered reasonable in view of other administrative i
controls available and has been shown to be acceptable by
operating experience.

REFERENCES None.

O),

Yi %g
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' RCS Loops-MODE 4
'

B 3.4.6- |
:
:

(N B 3.4 REACTOR COOLANT SYSTEM (RCS)
+

-

B 3.4.6 RCS Looos-MODE 4

BASES

In MODE 4, the primary' function of the reactor coolant is;BACKGROUNO -
the removal of decay heat andrtransfer of this heat to the.
steam generator (s) (SG(s)) or dccay heat removal (DHR) heat
exchangers. .The secondary function of-the reactor coolant-
is to act as a carrier for. soluble neutron poison, boric
acid.

. In MODE 4, either reactor coolant pumps (RCPs) or DHR pumps -
can be used for coolant circulation.; The~ number.of pumps in
operation can vary to suit- the operational- needs. The ,
intent of this LC0 is' to provide forced- flow from at least
one RCP or one DHR pump for decay heat removal and
transport. The flow provided by one RCP or DHR pump is-
adequate for heat removal. ' The other. intent of this LC0 is
to recuire that two paths (loops) be available to provide
reduncancy for heat removal (Ref.1).

bO
APPLICABLE In-MODE 4 RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental' boron dilution event. The RCS and DHR loops
1

-

provide this circulation. '

'

The analysis for the boron dilution. event' establishes the
-acceptance limits for the RCS loops.in MODE 4. 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:
challenges to a fission-product barrier.- Although the DHR,

System does not meet any specific criterion of_ the NRC
Interim Policy Statement,-it was identified in the Policy
Statement as an important contributor to risk reduction, and
this LC0 is thus retained as-a Specification.

,

.(continued)
1

j
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RCS Loops-MODE 4
8 3.4.6

BASES (continued)

LC0 The purpose of this LCO is to require that two loops, RCS or |
DHR, be OPERABLE in H0DE 4 and one of these loops be in
operation. Any one loop in operation provides enough flow 4

to remove the decay heat from the core with forced I

circulation. The second loop which is required to be |
OPERABLE meets the single failure criterion.

The LC0 Note permits a limited period of operation without
RCi's . All RCPs may be de-energized for s 8 burs per
24-hour period for the cooldown transition to the DHR
systems and otherwise may be de-energized 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 belew saturation temperature so that no vapor
bubble may form and possibly cause a natural circulation
flow obstruction.

The LC0 Note also permits the DHR pumps to be stopped for
1 hour per 8-hour period.- When the DHR-pumps are stopped,
no alternate heat removal path exists, unless the RCS and
SGs have been placed in service in forced or natural
circulation. The response of the RCS without the DHR System
depends on the core decay heat load and the length of time
that the DHR pumps are stopped. As decay heat diminishes,
the effects on RCS temperature and pressure diminish.
Without cooling by DHR, higher heat 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
overpressure protection (LTOP)) must be observed and forced
DHR flow or heat removal via the SGs must be re-established
prior to reaching the pressure limit. The circumstances for
stopping both DHR trains are to be limited to:

a. Situations where pressure and P/T 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
through the SG is in operation.

(continued)

(continued)
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RCS Loops-MODE 4
B 3.4.6

BASES (continued)

LC0 The LCO Note prohibits boron dilution when forced flow
(continued) is stopped because an even concentration distribution cannot

be assured. -

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 Program and has the minimum
water level specified in LC0 (3.7.16]. 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 DHR System, an OPERABLE DHR loop is
comprised of the OPERABLE DHR pump (s) providing. forced flow
to the DHR heat exchanger (s), along with appropriate flow
and temperature instrumentation for control, protection, and
indication. (These specific instrumentation channels are:]
RCPs and DHR 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:])

O [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

| follows:]

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 DHR System.

| Operation in other MODES is covered by LC0 3.4.4 (MODES 1
i and 2), LC0 3.4.5 (MODE 3), LC0 3.4.7 (MODE 5, l. oops-

Filled), and LC0 3.4.8 (MODE 5, Loops Not Filled).

(continued)

m
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RCS Loops-MODE 4 :

B 3.4.6 I

BASES (continued)

ACTIONS L1
If only one RCS loop is OPERABLE and in operation,
redundancy for heat removal is lost. Action must be
initiated to restore a second loo) to OPERABLE status. The.

Completion Time of 15 minutes emp1asizes the importance of
maintaining the availability of two paths for heat removal.

B.1 and B.2

If only one DHR loop is OPERABLE and in cperation, an
inoperable RCS or DHR loop must be restored to OPERABLE-

status to satisfy single failure considerations. The
Completion Time of 1 hour 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 a DHR loop is OPERABLE, the
unit must be placed in MODE 5 within the following 24 hours.

i.
Placing the unit in MODE 5 is a conservative action with
regard to decay heat removal. With only one DHR loop
OPERABLE, redundancy for decay heat removal is lost and, in
the event of a loss of the remaining DHR loop, 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 24 hours is
reasonable, based on operating experience, to reach MODE 5
from full power in an orderly manner and without challenging4

safety systems.

C d.3nd C.2

If no RCS or DHR loops are OPERABLE or in operation, except
during conditions permitted by the Note in the LC0 section,
all operations involving a reduction of RCS boron
concentration must be suspended and action to restore one
RCS or DHR loop 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
Times reflect the importance of maintaining operation for
decay heat removal. The Action to restore must continue
until one loop is restored to operation.

.

(continued)
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- RCS Loops-MODE 4.
1

B 3.4.6- !
!

BASES (continued)

SURVEILLANCE SR- 3.4.6.1
REQUIREMENTS

This Surveillance requires verification of the required
number of loops 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 assess degradation and verify operation within- 4

safety analyses assumptions. In addition, control room
indication and alarms will normally indicate loop status. 1

SR 3.4.6.2 i

Verification that t' he required number.of loops are OPERABLE
ensures that additional RCS or DHR loon can be placed in
operation if needed to maintain- decay 1 eat 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 and has
been shown to be acceptable by. operating experience.

y -

s

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

_

O
|
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r RCS: Loops-MODE 5,1 Lo' ops Filled; '

-

' B 3.4.7

B 3.4- REACTOR' COOLANT: SYSTEM (RCS).

B 3.4.'7 RCS Loops-MODE 5. Looos Filled
.

BASES i

_ J

BACKGROUND In MODE 5 with RCS loopsifilled, the primaryJ function.of the-
reactor coolant:is|the removal of decay heat and- transfer off
this heat-to the steam generators (SGs) Tor decay heat.:
removal (DHR)-heat exchangers. While the principle meansi

.for decay heat-removal is via the.DHRLSystem, the SGstare-
specified as a backup means'for redundancy. :Although;the-
SGs cannot remove heat unless' steaming occurs-(which is not-

3 possible = in: MODE .5), they are available'as .a- temporary heat--

sink and;canLbe used by allowing the:RCS to heat-up:into the
temperature region of. MODE!4'where; steaming can;be effective:
for heat removal. LThe_ secondary Lfunction of tthe reactor
coolant is to act.asLa| carrier for soluble neutron _ poison,-

boric acid.: '

i

In MODE 5 with RCS ' loops- filled,. DHR loops are _the principal
means for heat: removal. The number of-loops in operation - .ican vary to=suitithe operational needs. 'The intent of:this' =

0s LCO is to provide forced flow from atcleast one:DHR: loop for <

decay heat removal and transport.: The-- flow provided- by one_.
DHR: loop-is adequate,for decay. heat removal fThe other
intent of this.LCO is=to require thatia:second path be: 1

-

available. to provide _ redundancy. for heat removat (Ref. il).

The LC0 provides for either SG heatiremoval or.DHR1 System
;

heat removal. In this MODEb reactor' coolant pump (RCP)'- 1
operation may be~ restricted because of' net positive suction
head (NPSH) limitations and the;SG wills not be able to-
provide steam for: the turbine-_ driven | feed pumps.1However,
to ensure that the SGs can be used as a heat sink,-a' motor-
driven feedwater pump is needed, because;it'is independent
of steam and the high :entryfpoint in; the_ generator.can-

stimulate natural circulation, if ' required.-_1The SGs are
;

primarily a backup to the'DHR. pumps, which are used for
forced flow. By requiring the SGs to be a backup heat,
removal path, the: option to increase' RCSL pressure and' _
temperature-(P/T) for-heat removal in MODE 4 is provided.---

-(continued)

BWOG STS B 3.4-41 -12/31/90 7:29pm
i
i

.

. .. . .__ _ _ _ .



RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABLE In H00E 5, RCS circulation is considered in the
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The DHR loops provide this
circulation.

The analysis for the accidental boron di?ution event
establishes the acceptance limits for the RCS loops in
H0DE 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 the DHR
System does not meet any specific criteria of the NRC
Interim Policy Statement, it was identified in the Policy
Statement as an important contributor to risk reducton, and
this LCO is thus retained as a- Specification.

LC0 The purpose of this LC0 is to require that at least one of
the DHR loops be OPERABLE and in operation with an
additional DHR loop OPERABLE or both SGs with secondary-side
water level 2 [ ]%. One DHR loop provides sufficient forced
circulation to perform the safety functions of the reactor
coolant under these conditions. The second DHR loop is
normally maintained as a backup to the operating DHR loop
and satisfies the single failure criterion. However, if the
standby DHR loop is not OPERABLE, a sufficient alternate
method of satisfying the single failure criterion is both
SGs with their secondary-side water levels 2 [ ]%. Should
the onerating DHR loop fail, the SGs could be used to remove
the decay heat.

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

a. Situations where P/T increases ce; be maintained well
within the allowable pressure (P/T and low temperature l
overpressure protection) and 10'F subcooling limits; I

or

(continued)
..

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

[mV) BASES (continued)

i

LC0 b. Alternate heat paths through the SGs are in
(continued) operation.

The LC0 Note prohibits boron dilution when DHR forced flow
is stopped because an even concentration distribution cannot
be assured. Core outlet temperature is to be maintained at
least 10'F below saturation temperature so that no vapor
bubble would form and possibly cause a natural circulation
flow obstruction. In this MODE, the' generators are used as
a backup for decay heat removal and, to ensure their
availability, the RCS loop flow path is to be maintained

! with subcooled liquid.

In MODE 5, it is sometimes necessary to stop all RCP or DHR
pump forced circulation. This is permitted to change
operation from one DHR train to the other, perform
surveillance _or startup testing, perform the transition to
and from the DHR System, or to avoid operation below the RCP
minimum NPSH limit. The time period is acceptable because
natural circulation is acceptable for heat removal, the
reactor coolant temperature can be maintained subcooled, and
boron stratification affecting reactivity control is not

[] expected.
i /

Note 2 in the LC0 allows one DHR loop to be inoperable for a
period of 2 hours provided that the other loop is OPERABLE
and in operation. This permits periodic surveillance tests
to be performed on the inoperable loop during the only time
when such testing is safe and possible.

LC0 Note 3 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of DHR
loops from operation when at least one RCP is in operation.
This Note provides for the transition to MODE 4 where an RCP
is permitted to be in operation and replaces the heat
removal function provided by the DHR loops.

An OPERABLE DHR loop is composed of an OPERABLE DHR pump and
an OPERAELE DHR heat exchanger along with the appropriate
flow and temperature instrumentation for control,
protection, and indication. [These specific instrumentation
channels are:]

(continued)

(continued)

(9 9
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES (continued)

LCO DHR pumps are OPERABLE if they are canable of being powered !

(continued) 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 Steam Generator
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,
t.pon 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 loop of DHR provides
sufficient circulation for these purposes.

Operation in other MODES is covered by LC0 3.4.4 (MODES 1
and 2), LC0 3.4.5 (MODE 3), LCO 3.4.6 (MODE 4), a:1d
LC0 3.4.8 (MODE 5, Loops Not filled).

ACTIONS A.1 and A.2

If only one DHR loop is OPERABLE and in operation, and any
SG has secondary-side water level s [ ]%, redundancy for
heat removal is lost. The Required Action is to initiate
action to restore a second loop to OPERABLE status or
initiate action to restore the water level in the 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 Completion Times of 15 minutes emphasize the
importance of maintaining the availability of two paths for
heat removal.

(continued),

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

fh
I\(J BASES (continued) I

!

ACTIONS B.1 and B.2
(continued) l

If no loop 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 suspended and action to
restore a DHR loop 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 t'is 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 loop is restored.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This Surveillance requires verification that at least one
DHR loop 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

!ni the departure from nucleate boiling. The 12-hour Frequency() has been shown by operating practice to be suf ficient to
regularly assess degradation and verify operation within
safety analyses assumptions. In addition, control room
indicatior, 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 [ ]% ensures that the single
failure criterion is met if the second DHR loop is not
OPERABLE. The Note requires the Surveillance when the LC0
requirement is being met by use of the SGs. If both DHR
loops 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 within safety analyses assumptions.

(continued)

(continued)

O)(v
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES (continued)

SURVEILLANCE SR 3.4.7.3
REQUIREMENTS

(continued) Verification that the second DHR loop is OPERABLE ensures
that the single failure criterion is met. The requirement
also ensures that the additional 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 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 Loops-MODE 5, Loops Not Filled
B 3.4.8n.
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n

B 3.4 REACTOR COOLANT SYSTEM (RCS) -

B 3,4.8 RCS Looos-MODE 5. Loons Not Filled
1

BASES
, , , u_.-.. - . - . . . . _ _ . . . - - - . . _ _ . _ _ _ _-

I
BACKGROUND In MODE 5 with loops not filled, the primary function of the-

|
reactor coolant is the removal of decay heat and transfer of

. heat exchangers.'

- this heat- to- the decayi heat removal- (DHR)ble as a heat sinkThe steam generators (SGs)~ are- not availa
when the loops are not. filled. (Each facility shall define
what is meant by " loops not filled" for each SG design..
Also expand this definition and background section to cover

' the mid-loop operation concerns expressed -in GL 88-17, " Loss
of Decay.-Heat Removal," 10 CFR 50.54(f) (Ref.1).] The'
secondary' function of -the reactor coolant is-to act as a
carrier for;the soluble; neutron poison, boric acid.

In MODE 5 with loops not filled, only.DHR pumps can be used
*

for coolant circulation.L The number of pumps in operation--

can vary to suit the operational. needs. The intent.of this
LCO is to provide > forced-flow from at least one DHR pump for-

,
~ decay heat removal;and transport. The other intent,of-this

- LC0 is to require.that twot paths be available to provide =-

y redundancy for heat removal.
,

1
APPLICABLE -

In MODE 5, RCS circulation -is- con'sidered ih the
,

SAFETY ANALYSES determination of the time available for mitigation of the-
| accidental boron dilution event. LThe DHR loops provide this -
| circulation. The: flow provided by one DHR pump is adequate

for heat removal and for boron mixing.'

The -analysis for the accidental boron dilution event -
establishes the acceptance ~1imits for the RCS loops in-
MODE 5. Reference to the analysis for this event-is used to
assess changes 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 DHR
System does not meet any specific criterion of the NRC
Interim Policy Statement, it was 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 5, Loops Not Filled
B 3.4.8

BASES (continued)

LCO The purpose of this LC0 is to require that a minimum of two
DHR loops be OPERABLE and one of these loops be in
operation. An OPERABLE loo) is one that has the capability
of transferring heat from tie reactor coolant at a
controlled rate. Heat cannot be removed via the DHR System
unless forced flow is used. A minimum of one running dect.y
heat removal pump meets the LC0 requirement for one loop in
operation. An additional DHR loop is required to be
OPERABLE to meet the single failure criterion.

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

The LC0 Note 2 in the LC0 allows one DHR loop to be
inoperable for a period of 2 hours provided that the other
loop is OPERABLE and in operation. This permits seriodic
surveillance tests to be performed on the inoperaale loop
during the only time when these tests are safe and possible.

An OPERABLE DHR loop is composed of an OPERABLE DHR pump
providing forced flow to an OPERABLE DHR heat exchanger,
along with appropriate flow and temperature instrumentation
for control, protection, and indication.- [These specific
instrumentation channels are:]

DHR 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
i required tu be OPERABLE to ensure RCS loop OPERABILITY in
'

MODE S:]

[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:]

(continued)

(continued)
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RCS Loops-MODE- 5, Loops Not Filled
B 3.4.8 '

BASES (continued)
,

_

~

APPLICABILITY- In MODE 5, with loops not filled, this LCO requires core
;

|
heat removal and coolant circulation by the DHR System.-

'

: Operation in other MODES is covered by LCO 3.4.4-(MODES 1
| and 2), LCO 3.4.5 (MODE 3), LCO 3,4.6 (MODE 4), and-
| LC0 3.4.7 (MODE 5, Loops Filled).

!
:

-ACTIONS 4Ad;

\ t

i If onlyJone required DHR loop is OPERABLE and in operation,
j redundancy for heat removal is lost. The Action-is to
4 initiatelactivities to restore a- sec9nd loop-to OPERABLE '

status and.must be taken within 15 minutes. The Completion
i . Time-emphasizesLthe importance of maintaining the
p availability of two paths' for heat removal,

j B.1 and B.'2'-
i
i If both required loops are inoperable or the required loop-
) is not in operation except;as provided by Note _1;in the.LCO,-

the' Action -requires immediate! suspension of any operation'

i ( for boron r. eduction and: requires- action to immediately start
i restoration of one OPERABLE loop.: The' Action for

restoration does not apply:to the condition of-both; loops:4

j not in operation when the: exception NOTE in the LCO isiin
force. The immediate Completion Tima reflects the='

; importance of maintaining operation for decay heat removal.
t The action to restore must continue until one loop;is
j restored.
'

.

SURVEILLANCE- SR 3.4.8il j
; REQUIREMENTS .

; This Surveillance requires verification' that: at least:one
I loop is in operation and circulating reactor coolant every-
i 12 hours. Verification includes flow rate anditemperature
b - monitoring, which help ensure-that forced flow is providing-

i heat-removal while maintaining the margin to departure from
j- nucleate boiling. The 12-hour interval has been;shown by-
1 operating practice _ to be sufficient to regularly assess

degradation and verify operation within safety analyses-;

y assumptions.
i
i (continued)

(continued)-
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RCS Loops-MODE S, Loops Not Filled
B 3.4.8

BASES (continued)

SURVEILLANCE SR 3.4.8 2 '

REQUIREMENTS

(continued) Verification that the required number of loops are OPERABLE
ensures that the single failure criterion is met. * The
requirement also ensures that additional loops 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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Pressurizer
B 3.4.9-

B 3.4 REACTOR COOLANT-SYSTEM (RCS) a,

( |

B 3.4.9 Pressurizer i

BASES

'

BACKGROUND The pressu izer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under_. saturated
conditions for prcssure 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 r

include the. pressurizer water volume, the heaters, and the
heater contro1~and powe" supplies. Pressurizer safety
valves and pressurizer power-operated rel.ief valves (PORVs)

,

are addressed by LCO 3.4.10, " Pressurizer Safety Valves,"
and LC0 3.4.11,< "Presseriter Power-0perated Relief Valves
(PORVs)," respectively.--

,

| The maximum water level limit has been establish'ed to ensure
that a liquid-to-vapor interface exists to permit RCS
pressure control during normal o)eration and proper 3ressurei

t response for anticipated design ) asis transients. T1e water
level limit thus serves two purposest,*

,

a. Pressure contrei during. normal operation maintains
subcooled reactor coolant' in the loops and thus. is in

'

. the preferred state for heat transport; and
e b. By restricting the level to a maximum, expected'
: transient reactor coolant volume increases

()ressurizer insurge) will not cause excessive level-

c1anges which could result in degraded ability for-
i pressure control.

[ The maximum level limit. permits pressure control equ)pment
: to function as designed. The' limit ) reserves the steam
i space during normal operation, thus aoth sprays and heaters
i can operate to maintain the design operating pressure.. The- -

level limit also prevents filling the pressurizer (water
| solid) for anticipated-design basis transients, thus
'

assuring that pressure relief devices (PORVs or. code

; (continued)

(continued)-
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Pressurizer
B 3.4.9

|

BASES (continued)

BACKGROUND safety valves) can control pressure by steam relief rather
(continued) than water relief. If the level limits were exceeded prior 't i

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 PORVs or pressurizer code safety valves.

The pressurizer heaters are used to maintain a pressure in
the RCS so reactor coolant in the loops is subcooled and
thus in the preferred state for heat transport to the steam
generators. This function must be maintained with a loss of
offsite power. Consequently, the emphasis of this LCO is to
ensure that the essential p'wer supplies and the associated
heaters are adequate to ma'ntail pressure for RCS loop
subcooling with an extend d W : of offsite powe .

A minimum required availatle cw.ity of 126 kW assures that
the RCS pressure can be ma%taitJ. Unless adequate heater
capacity is available, reactor coolant subcooling cannot be
maintained indefinitely. Inability to control the system '

pressure and maintain subcooling under conditions of natural
circulation flow in the primary system could lead to a loss
of single phase natural circulation and decreased capability
to remove core decay heat.

-

APPLICABLE In MODES 1 and 2, the LCO requirement for a steam bubble is
SAFETY ANALYSES reflected implicitly in the accident analyses. No safety

analyses are performed in 'ower 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 fors

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 I

main feedwater (LOMFW) event. Conservative safety analyses
assumptions for this event indicate that it produces the

(continued)

(continued)
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Pressurizer
B 3.4.9

BASES (continued)

APPLICABLE ~ largest increase of pressurizer level caused by a moderate-

SAFETY ANALYSES frequency event. Thus this event has: been- selected to
(continued) establish the pressurizer water level limit. Assuming- a

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 t_han a Safety Limit, the valuet

for pressurizer level _ is. nominal and is not adjusted for
. instrument error.

Evaluations performed for the design Mis large-break loss-
,

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

The above analyses are design basis analyses that are used -
-

to establish acceptance limits for the_ pressurizer. These
design basis analyses are referenced to assess changes to
the pressurizer to evaluate' their effect on the acceptance-

( limits.
;

The requirement for emergency power;suppliesIis based on
-NUREG 0737-(Ref. 1). The intent:ts to allow maintaining ~the
reactor ~' coolant in a subcooled condition with natural
circulation at hot. high. pressure conditions for. an -
undefined,-but extendtd, time =per_iod after a. loss of offsite-
power. While loss of offsite power is an initial condition
mr coincident event ass'imed in many accident analyses,
mainta?ning hot, high p) assure conditions over an extended
time period is not evaluated'as part of FSAR accident

-analyses.

The maximuin pressurizer watar level limit > satisfies
Criter.on 2 of the NRC Interim Polict Statement because it-
prevents exceeding the~ initial-reactor coolant mass which is
an input assumption of the LOCA analysis. The maximum water
level also permits the pressurizer code safety valves to

-

relieve steam for anticipated pressure increase transients,
preserving their function for mitigation.. Thus criterion 3
is also indtroctly applicable.

-

|

'(continued) |

(continued)
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Pressurizer
B 3.4.9

BASES (continued)

APPLICABLE Although the heaters are not specifically used in accident
SAFETY ANALYSES analysis, the need to maintain subcooling in the long term

(continued) during loss of offsite power, as indicated in NUREG 0737
(Ref. 1), is the reason for providing an LCO.

LCO The LC0 requirement for the pressurizer to be OPERABLE with
a water level s [ ] inches ensures that a stesm bubble ,

exists. Limiting the maximum operating water level
preserves the steam space for pressure control. The LC0 has
been established tb ensure the capability to establish and
maintain pressure 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.

x

The LC0 requires a minimum of 126 kW of pressurizer heater
OPERABLE aad capable of being powered by emergency supplies.
As such the LC0 addresses both the heaters and the power
supplies. The minimum heater capacity required is
sufficient to maintain the system near no-mal operating
pressure when accounting for heat losses tirough the
pressurizer insulation. By maintaining the pressure near
the operating conditions, a wide margin to sabcooling can be
obtained in the loops. The exact design value of 126 kW is
derived from the use of nine heaters rated at 14 kW each.
The amount needed to maintain pressure-is dependent on the
insulation losses, which can vary due to tightness of fit
and condition. 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:]

(continued)
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Pressurizer
B 3.4.9

BASES (continued)
,

APPLICABillTY 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 MODE 3 and, for pressurizer water level, for
MODE 4 with RCS temperature equal to or greater than 275'F.
The purpose is to prevent solid water RCS operation during
heatup and cooldown to avoid rapid pressure rises caused by

normal operational perturbation,f 275'F has been designatedsuch as reactor coolant
pump startup. The-temperature o
as the cutoff for appitcability because LCO 3.4.12, '.ow

Temper &ture Overpressure Protection (LTOP)275'F. System," providesa requirement for pressurizer level below The LCO
does not apply to MODE 5 (loops filled) because LCO 3.4.12
applies. The LCO does not apply to MODE 5 and 6 with
partial loop operation.

in MODES 1, 2, and 3, the need.to maintain the availability
of pressurizer heaters and their emergency power supplies is
most pertinent. 'In the event of a loss of offsite power,
the initial conditions of these MODES give the greatest

O 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 Deccy Heat Removal System-is in service, and
therefore the LCO is not applicable.

ACTIONS A.1 and A.2

With water level above the limit, action must be taken to
restore pressurizer operation to within the bounds assumed
in the analyses. This is done by placing the unit in MODE 3
with the control rod drive trip breakers open within 6 hours
and placing the unit in MODE 4 with RCS temperature
5 (275]'F within an additional 6 hours. This takes the unit
out of_ the ap)11 cable MODES and restores the plant-to
operation wit 1tn the bounds of the safety analytes.

Six hours is a reasonable time, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. Further

(continued) I

(continbed)
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Pressurizer
B 3.4.9

BASES (continued)

|

ACTIONS pressure and temperature reduction to MODE 4 with RCS |
(continued) temperature s 275'F places the slant into a MODE where the |

LC0 is not applicable. The 12-1our time to reach the non- 1

applicable MODE is reasonable based on operating experience.

Pressurizer water level is considered out of limits if the
equipment used to verify level is determined to be
inoperable, and Required Action A.1 applies.

IL1

If the cir;rgency power su) plies to the heaters are not
capable of providing 126 (W or the pressurizer heaters are
not available, restoration is required in 72 hours. The
Completion Time of 72 hours is reasonable considering the
anticipation that a demard caused by loss of offsite )ower
will not occur in this period, pressure control may se
maintained during this time using normal station-powered
heaters.

C.1 and C.2

The plant must be placed in a MODE in which the LC0 does not
apply if pressurizer heater capability cannot be re:.tored
within the allowed Completion Time of Required Action B.I.
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 operatirg experience, to
reach MODE 3 from full power in an orderly menner and
without challenging safety systems. Similarly, the
Completion Time of 12 hours to reach MODE 4 is reasonable,
based on operating experience, to achieve power reduction
from full power in an orderly manner and without challenging
plant systems.

--

SVRVEILLANCE SR 3.4.9.1
REQUIREMENTS

This Surveillance ensures that during steady-state
operation, pressurizer water level is maintained below the

I nominal upper limit to provide a minimum 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

i (continued)

(continued)
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Pressurizer
B 3.4.9

BASES (continued)
.

SVRVElLLANCE level for any deviation and verify that operation is within |

REQUIREMENTS safety analyses assumptions. Alarms are also available for
(continued) early detection of abnormal level indications.

4

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 acceptable.

SR 3.4.9.3

This Surveillance is not applicable if the heaters are
permanently powered by lE power supplies.

This Surveillance demonstrates that the heaters can be
manually transferred to, and energized by, emergency power,

supplies. The frequency of 18 months is based on a typical
,

s fuel cycle and is consistent with similar verifications of
emergency power.

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

2. Regulatory Guide 1.32, ' Criteria for Safety Related
Electrical Power Systems for Nuclear Power Plants,"
USNRC, February 1977.

x

|

|

|
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Pressurizer Safety Valves
B 3.4.10

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valvu

BASES

BACKGROUND The purpose of the two spring-loaded pressurizer safety
valves it to provide RCS overpressure protection. Operating
in conjunction with the Reactor Protection System, two
valves are used to assurt: that the Safety Limit of 2750 psig i

is not exceeded for analyzed transients during operation in
MODES 1 and 2. Two safety nives are used for MODE 3 and
portions nf MODE 4. For the remainder of MODE 4, MODE 5,
and H0DE 6 with the reactor head on, overoressure protection
is provided by operating procedures and LCO 3.4.12, " Low
Temperature Overpressure Protection (LTOP) System." for
these conditions the American Society of Mechanical
Engineers (ASME) requirements are satisfied with one safety
valve.

The self-actuated pressurizer safety valves are designed in
accordance with the requirements set forth in the ASME

[q Boiler and Pressure Vessel Code, Section 111 (Ref.1). The

U; required lift pressure is 2500 psig i 1%. The safety valves
discharge steam from the pressurizer to a quench tank
located in the containment. The discharge flow is indicated
by an increase in temperature downstream of the safety
valves and by an increase in the quench tank temperature and
level .

The upper and lower pressure limits are based on the
i 1%-tolerance requirement for lifting pressures above
1000 psig. The lift setting is for the ambient conditions
associated with MODES 1, 2, and 3. This requires either
that the valves be set hot or that a correlation between hot
and cold settings be established.

The pressurizer sr.fety valves are part of the primary
success path and mitigate the effects of postulated I

accidents. OPERABILITY of the safety valves ensures that
the RCS pressure will be limited to 110% of design pressure.
The consequences of exceeding the ASME pressure limit could
include damage to RCS components, increased leakage, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

(continued)
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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 pressurizer safety valves

to limit increasing reactor coolant pre " ure. The
overpressure protection analysis (Ref.1; ss also based on
operation of both safety valves and assumes that the valves
open at the high range of the setting (2500 psig system |
design pressure plus 1%). These valves must accommodate i
pressurizer insurges which could occur during a startup, rod |

withdrawal, ejected rod, loss of main feedwater, or main I

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.
Compliaace with this spe:.ification is required to assure
that the accident analyd and design basis calculations
remain valid.

The above analyses are Design Basis Accidents (DBAs) that
establish the acceptance limits for the aressurizer safety
valves. Reference to the analyses for tiese DBAs is used to
assess chan es to the safety valves as they relate to the
acceptance imits.

The pressurizer safety valves are components that are part
of the primary success path and which function or actuate to
mitigate a DBA 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.

LC0 The two pressurizer safety valves are set to open at the RCS
design pressure (2500 psig) 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
i 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%
of design pressure. Inoperability of one or both valves
could result in exceeding the SL were a transient to occur.

'

(continued)

(continued)
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| Pressurizer Safety Valves
B 3.4.10

BASES (continued)

LC0 The consequences of exceeding the ASME pressure limit could
(continued) include dsmage to one or more RCS components, increased .

leahne, or additional stress analysis beit.g required while
the reactor is shut down.

The Note suspending LCO 3.0.4 and SR 3.0.4 sermits testing
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 at a time for testing. The
[36)-hour exception is based on an 18-hour outage time for
each of the two valves. The 18-hour period is derived from
o)erating experience that hot testing can be performed in
t11s time frame.

(for this facility an OPERABLE pressurizer safety valve
consistsofthefollowing:]

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

(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:)

|

APPLICABillTY In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP
cut-in temperature, OPERABILITY of two valves is required,

i 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 LC0 is not applicable in MODE 4 below 27S*F and MODE 5
because LTOP protection is provided. Overpressure
3rotection is not required in MODE 6 with the reactor vessel
lead detensioned.

(continued)
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

ACTIONS /kl
With one pressurizer safety valve inoserable, restoration
must take place within 15 minutes. Tie Completion Tiine 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 8.2

If the Required Action cannot be met within the required
Completion Time or if both 3ressurizer safety valves are
inoperable, the plant must 30 alaced in a MODE in which the
requirement does not apply. T11s is done by placing the
plant in at least MCDE 3 witHn 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 in an orderly manner and 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 MODE 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."

O
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Pressurizer PORVs
B 3.4.11

!
B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power-Ocerated Relief Valves (PORVs)

BASES
_

BACKGROUND The pressurizer is equipped with three devices for pressure !
relief. functions: two American Society of Mechanical '

Engineers (ASME) safety valves are safety-grade components
and one PORY is not a safety-grade device. 1he PORY is an y
electromagnetic pilot-operated valve that is automatically i

opened at a specific' set pressure when the pressurizer
pressure increases and is automatically closed on decreasing
pressure. The PORY may also be manually operated using
controls installed in the control room. ,

An electric motor-o>erated, normally open, block valve is
installed between tie pressurizer and the PORV. The-
function of the block valve is to isolate the PORV. Block
valve closure is accomplished manually using controls in the
control room and may be used to isolate a leaking PORV to
aermit continued power operation. Most importantly, the
)1ock valve is to be used to isoitte a stuck-open PORV to
isolate the resulting small-break loss-of-coolant accident

O (LOCf.) . Closure terminates the RCS depressurization and
coolant inventory loss.

The PORV, its block valve, and their controls are powered
from normal power supplies but are also capable of being
powered from emergency supplies. Power supplies for the
PORV are separate from those for the block valve, Power
supply requirements are defined in NUREG 0737
Paragraph 111 G 1 (Ref.1).

The PORY setpoint is above the high pressure reactor trip
setpoint and below the opening setpoint for the pressurizer
safety valve as required by IE Bulletin 79-05B (Ref. 2).
The pur)ose of the relationship of these setpoints is to
limit tie number of transient pressure increase challenges
which might open the PORV, which, if opened, could fail in
the open position. A
cause a reactor trip, pressure increase transient wouldreducing core energy, and for many.
expected transients, prevent the pressure increase from
reaching the PORV setpoint. The PORV setroint thus limits
the frequency of challenges from transients and limits the
possibility of a small-break LOCA from a failed-open PORV.

1

(continued) )
(continued)
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Pressurizer PORVs
B 3.4.11

PASES (continued)
,

BACKGROUND Placing the setpoint below the pressurizer safety valve
(continued) opening setpoint reduces the frequency of challenges to the .

safety valves, which, unlike the PORV, cannot be isolated if I

they were to fail open. Accurate control of the PORV
setpoint is therefore important for limiting the possibility |
of a small-break LOCA.

,

The primary purpose of this LCO 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 PORY
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; 6 condition that would be encountered during loss
of offsite power. Steam generator tube rupture (SGTR) is
one event that may require use of the PORV if the sprays are
unavailable.

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

The PORV functions as aa automatic overpressure device and
limits challenges to the safety valves. Although the PORV
acts as an overpressure device for operational purposes, !

safety analyses (do not take credit for PORV actuation, but)
do take 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
diffcrent from RCS loop piping breaks; analyses have been
performed to investigate these characteristics.

(continued)

(continued)
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Pressurizer PORVs [
B 3.4.11 ]

BASES (continued)
,

'
APPLICABLE The possibility of a small-break LOCA through the PORV is ;

SAFETY ANALYSES reduced when the PORY flow path is OPERABLE and the PORV'

.

(continued) opening setpoint is esteblished to be reasonably remote from
expected transient challenges. The possibility is minimized
if the flow path is isolated.

The PORV opening setpoint has been established in accordance a

with Reference 2. It has been set so ex ected RCS ressure !

increases-from anticipated transients wi 1 not chal enge the
l PORV, minimizing the possibility of a small-break LOCA
i through'the PORV.

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

accident mitigation.

Operational-analyses that support the emergency operating
procedures utilize _the PORV to depressurize the RCS for
mitigation of SGTR when the pressurizer spray system is
unavailable (loss of offsite power). FSAR safety analyses
for SGTR-have been performed: assuming that offsite power is
available and thus pressurizer sprays (or the PORV) are
available.

The PORY and its block valve-do not satisfy any s)ecific4

Criterion of the NRC Interim Policy Statement, T 11s
specification was evaluated using>1nsights gained from
reviewing representative probabilistic risk assessments.
The PORV and its block valve are deemed important to risk.

LC0 The LC0 requires the PORY and its block valve-to be
OPERABLE. The block valve is required to be OPERABLE- so -it
may be used to isolate the flow path if the PORV -is not

-

OPERABLE. If _the block valve. ic not 0PERABLE, the PORV may.
be used for temporary isolation.-

-

,

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

,

i

frequent event.

(continued)

(continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)

LC0 [For this facility, an OPERABLE pressurizer PORV and block
(continued) valve consist of the following:)

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

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

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 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 at higher operating power and pressure
conditions of MODES 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, the applicability is pertinent to 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. LCO 3.4.12 " Low Temperature
Overpressure Protection (LT0P) System" addresses the PORV
requirements in these MODES.

The exception for LC0 3.0.4 perr6its entry into MODES 1, 2,
and 3 to perform cycling of the PORV or block valve to
verify their operable status. Testing is typically not
performed in the lower MODES.

(continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)
Q

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 I hour. The block valve should be closed i

but power must be maintained to the block valve, since !
removal of power would render the block valve inoperable and 1

Condition C would apply. Although the PORV may be i

designated inoperable, it may be able to be manually opened
and closed and therefore can be used to perform its
function. PORY inoperability may be due to seat leakage,
instrumentation proalems, 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
requires power be maintained to the valve. Quick access to
the PORY 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, and B.2.4<

n
/ \

( ,/ If the PORV is inoperable and incapable of being manually
cycled, it must be either restored or isolated by closing
the block valve and removing the power to the block valve to
preclude any inadvertent opening of the block valve at a
time in which the PORV may not be closed because of
maintenance. 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, the plant must be placed in a MODE in which
the LC0 does not ap)1y. This is done by placing the plant

! in MODE 3 within 6 lours and MODE 4 within the next 6 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.

(continued)
_

(continued)
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Pressurizer PORVs
B 3.4.11

RASES (continued)

ACTIONS C.1. C.2.1. and C.2.2
(continued)

If the block valve is inoperable, it must be restored to
OPERABLE status or the PORV must be alaced in manual
control. The prime importance for tie 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 i

overpressure event and to avoid the potential for a stuck- !

open PORV at a time that the block valve is inoperable. The |

Completion Time of an additional hour is permitted to |
restore the block valve and PORV to OPERABLE status. This |

time is consistent with an allowance of some time for
correcting minor problems, restoring the valve to operation,
and establishing correct valve positiont and restricting the
time without PORV capability for mitigating overpressure
events to short increments.

D.1 and D.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.

_

SVRVEILLANCE SR 3.4.11.1
,

REQUIREMENTS
Block valve cycling verifies that it can be closed if
needed. The basis for the frequency is ASME XI (Ref. 3).
Block valve cycling, as stated in the Note, is not performed
when it is closed for isolation; cycling could increase the
hazard of an existing degraded flow path.

(continued)

(continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)
V

SURVEILLANCE SR 3,4.11.2

REQUIREMENTS
(continued) SR 3.4.11.2 is the serformance of a CHANNEL CAllBRATION

every 18 months. T1e CHANNEL CAllBRATION assures that the
PORY setpoint is appropriately maintained above the RCS high
pressure trip setpoint and thus remote 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 calibretion 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.

O u4.11.3
PORV cycling demonstrates its function. The Frequency of
18 months is based on a typical refueling cycle and
industry-accepted practice.

SR 3.4.11.4

Operating the solenoid air control valves and check valves
( on the air accumulators ensures that 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 other surveillances used to demonstrate PORY
OPERABILITY.

SC 3.4.11.5

This Surveillance is not required for plants with permanent
IE 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 supply and cycling the valves. The
| Frequency of 18 months is based on a typical refueling cycle
'

and industry-accepted practice.

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

|

(continued)
'

p (continued)
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Pressurizer PORVs
B 3.4.11

BASES (continued)

REFERENCES 2. NRC IE Bulletin 79-05B, ' Nuclear Incident at Three
(continued) Mile Island," April 21, 1979.

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

O

1

l
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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

BASES

BACKGROUND The LTOP Systeic controls RCS pressure at low temperatures so
the integrity of the reactor coolant pressure boundary is
not compromised by violating the pressure and temperature
(P/T) requirements of 10 CFR S0, Appendix G (Ref.1). The
reactor vessel is the limiting RCPB component for providing
such protection. LCO 3.4.3 provides the allowable
combinations for operational P/T during cooldown, shutdown,
and heatup to keep from violating the Reference I limits.

The vessel material is less tough at reduced temperature
than at norn.a1 operating temperature. Also, as vessel
neutron irradiation accumulates, the material becomes less
resistant to pressure stress at low temperature (Ref. 2).
RCS pressure must be maintained low when temperature is low
and must be increased only as temperature is increased.

Operational maneuvering during cooldown or heatup must be

O controlled to not violate LCO 3.4.3 P/T limits. Exceeding
these limits could lead to brittle fracture of the reactor
vessel. Specification 3.4.3, 'RCS Pressure and Temperature
(P/T) Limits," presents requirements for administrative
control of RCS P/T to prevent exceeding these limits.

This LCO provides RCS overpressure protection in the
applicable MODES by ensuring an adequate pressure relief
capacity and a minimum coolant addition ca) ability. The
pressure relief capacity requires either tie power-operated
relief valve (PORV) lift setpoint reduced and pressurizer
coolant level at or below a maximum limit or the RCS
depressurizeo and a RCS vent of sufficient size to handle
the limiting transient during LTOP.

The LTOP approach to protecting the vessel by limiting
coolant addition capability requires deactivating all but
(one] makeup-high pressure injection (Makeup-HPI) pump,
blocking HPI, and isolating the core flood tanks (CFTs).

(continued)

(continued)

p
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LTOP System
B 3.4.12

BASES (continued)

BACKGROUND Should more than [one) HPI pump inject on an HPI actuation,
(continued) the pressurizer level and PORV or another RCS vent cannot

prevent overpressurizing the RCS. Even with only one HPI
pump OPERABLE, the vent cannot prevent RCS
overpressurization.

The pressurizer level limit provides a compressible vapor I

space or cushion (either steam or nitrogen) that can 3

accommodate a coolant insurge and prevent a raaid pressure
.

2 increase, allowing the operator time to stop t1e increase. '

The PORV, with reduced lift setting, or the RCS vent is the
overpressure protection device that acts as backup to the
operator in terminating an increasing-pressure event. |

With HPI deactivated, the ability to 3rovide RCS coolant
addition is restricted. To balance tio possible need for 4

coolant addition, the LCO does not require the Makeup System
to be deactivated. Due to the lower pressures associated
with the LTOP MODES and the expected decay heat levels, the
Makeup System can provide adequate flow with the OPERABLE
makeup-HPl pump through the makeup control valve.

If needed in a small-break loss-of-coolant accident
(small-break LOCA), the HPI function will be reactivated to'

open the HPl valves for one-pump injection. Plant LTOP
procedures cover this abnormal condition and contain the
techniques for quickly determining the small-break LOCA
situation. The procedures also contain the methods for
reactivating and controlling HPI to fulfill the requirements
for both the small-break LOCA condition and the limited
pressure relief capability of the specified RCS vent.

EQRV Reouirements

The PORV is signaled to open if the RCS pressure approaches
a limit set in the LTOP actuation circuit. The LTOP
actuation circuit monitors RCS pressure and determines when
a condition not acceptable in LC0 3.4.3 limits is
approached. When the monitored pressure meets or exceeds
the setting, the PORV is signaled to open. The setpoint
within LC0 3.4.3 limits ensures the Reference 1 limits will
be met in any analyzed event.

When the PORV opens in an increasing pressure transient, the
release of coolant causes the pressure increase to slow and

(continued)

(continued)
'
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LTOP System
B 3.4.12

BASES (continued)

BACKGROUND reverse. As the PORV releases coolant, the RCS pressure
(continued) 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 Reouirements 1

Once the RCS is dearessurized, a' vent exposed to t b
containment atmosplere will-maintain the RCS at ambient
containment pressure in an RCS overpressure transient, if i

,

the relieving requirements of the maximum credible LTOP ;

transient do not exceed the capabilities of the vent. Thus,
the vent )ath must be capable of relieving the flow of the
limiting . TOP transient and mainteining pressure below
LC0 3.4.3 P/T limits. The required vent may be provided by
one or more vent paths.

An RCS vent to meet the flow capacity-requires removing a
pressurizer safety valve, locking the PORV in the open
position 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 t0 drain the RCS when open.

APPLICABLE Safety analyses (Ref. 3) demonstrate that the reactor vessel
SAFETY ANALYSES can be adequately protected against overpressurization

transients during shutdown. In MODES 1, 2, and 3, and in
MODE 4 with RCS temperature exceeding (283]"f, the
pressurizer safety valves will prevent RCS pressure from
exceeding the Reference 1 limits. At nominally (283)'F and
below, overpressure prevention falls to an OPERABLE PORV and
a restricted coolant level in the pressurizer or to a
depressurized RCS and a sufficient < size RCS vent. Each of
these means has a limited overpressure relief capability.

The actual temperature at which the pressure in LCO 3.4.3
P/T limit curve falls below the pressurizer safety valve

|

,

setpoint increases as vessel material toughness decreases i

due to neutron embrittlement. Each time LC0 3.4.3 curves

(continued)
|

(c + .nued)
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LTOP System
B 3.4.12

BASES (continued)
_

APPLICABLE are revised, the LTOP System vill be reevaluated to ensure
SAFETY ANALYSES that its functional requirements can still be met with the

(continued) PORV and pressurizer level method or the depressurized and
vented RCS condition.

Transients potentially capatie of overpressurizing the RCS
have been identified and evaluated. These transients relate
to either mass input or heat input- actuating the HPl
System, discharging the CFTs, ener izing the pressurizer
heaters, failing the makeup contro valve open, losing decay
heat removal, starting a reactor coolant pump (RCP) with a
large temperature mismatch between the primary and secondary
coolant systems, and adding nitrogen to the pressurizer.

HPI actuation and CFT discharge are the transients that
result in exceeding RCS P/T limits within less than
10 minutes, in which time .io operator action is assumed to
take place, in the rest, operator action after that time
precludes overpressuritation. The analyses demonstrate that
the time allowed for operator action is adequate, or the
events are self-limiting and do not exceed LCO 3.4.3 P/T
limits.

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

a. Locking out all but (one) makeup-HP1 pump;

b. Blocking HPl actuation circuits;

c. Immobilizing CFT discharge isolation valves in their
closed positions; and

d d. Disallowing start of an RCP if secondary temperature
is more than (50) F above primary temperature in any
one loop. (LCOs 3.4.6, *RCS Loops-MODE 4,"

and 3.4.7, "RCS Loops-MODE 5, Loops Filled," provide
this protection.)

The Reference 3 analyses demonstrate the PORV can maintain
RCS pressure below limits when only one HPI pump is actuated
in the HPl mode. Consequently, the LC0 requires only (one)
makeup-HPl pump OPERABLE in the LTOP MODES.

(continued)

(continued)
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i LTOP System
| B 3.4.12

| BASES (continued)
,

APPLICABLE Since the PORV cannot do this for more that one HPl pump and
4 SAFETY ANALYSES the RCS vent cannot do this for even one pump, the LCO also

(continued) requires the HPl actuation circuits blocked and the CFTs1

: isolated.

The isolated CFTs must have their discharge valves closed
bnd the valve )ower breakers fixed in their open positions.
The analyses siev the effect of CFT discharge is over a
narrower RCS temp'erature range (175'F and below) than that
of the LCO ([283] r and below).

Fracture mechanics analyses established the temperature of

pressurizersafetyvalv(283]'F.
LTOP Applicability at Above thd:; temperature, the

es provide the reactor vessel
pressure protection. The vessel materials were assumed to'

have a neutron irradiatin accumulation equal to
21 effective full power years (EFPYs) of operation.

This LCO will deactivate the HPl actuation circuits when the
RCStemperatureisatorbelow(283)*F. The consequences of
a small-break LOCA in LTOP MODE 4 conform to 10 CFR 50.46
and 10 CFR 50, Appendix K (Refs. 4 cnd 5) recuirements by

O having the (one) makeup-Hpl pump OPERABLE anc, if required,

by procedure, by making HPI actuation available for that
pump.

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.

PORV Performance

The fracture mechanics analyses-show that the vessel is
protected when the PORV is set to open at or below
(555) psig. The setpoint is derived by modelling the
performance of the LTOP System, assuming the limiting
allowed LTOP transient of uncontrolled HPI actuation of one
pump. These analyses consider pressure overshoot and
undershoot beyond,the PORV opening and closing, resulting
from signal processing and valve stroke times. The PORV
setpoint at or below the derived'11mit ensures the
Reference 1 limits will be met.

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE The PORV setooint will be re-evaluated for compliance when
SAFETY ANALYSES the revised )/T limits conflict with the LTOP analysis

(continued) limits. LCO 3.4.3 P/T limits are periodically modified as
the reactor vessel material toughness dec, .s due to
embrittlement induced by neutron irradirt- Revised P/T
limits are determined using neutron f'- >jections and
the results of examinations of the re' c1 material
irradiatioi surveillance specimens. for.

LCO 3.4.3, 'RCS Pressure and Temperatt , Limits,"
discuss these examinations.

'
The PORV is considered an active component. Tnerefore, its
failure represents the vorst-case LTOP sinci, rt 'e
failure,

ftR u urit t Leve1 P tff.tmentet

Analyses of operator response time shon . hat the pressurizer
level must be maintained at or below [2 #, inches to provide
the 10-minute action time for correcting transients.

The pressurizer level limit will also be re-evaluated for
compliance each time LCO 3.4.3 P/T limit curves are revised
based on the results of the vessel material surveillance.

RCS Vent Perform 0RES

With the RCS depressurized, analyses show a vent of
[0.75) square inches is capable of mitigating the transient
resulting from full opening of the makeup control valve
while the makeup-HP1 pump is providing RCS makeup. The
capacity of a vent this size is greater than the flow
resulting from this credible transient at 100 psig back
pressure, which is less than the maximum RCS pressure on the
P/T limit curve in LCO 3.4.3.

The RCS vent size will also be re-evaluated for compliance
each time LCO 3.4.3 P/T limit curves are revised based on
the results of the vessel material surveillance. The vent
is passive and is not subject to active failure.

The LTOP System satisfies Criterion 2 of the NRC Interim
Policy Statement.

--
.

(continued)
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LTOP System
B 3.4.12

BASES (continued)

LCO The LCO requires an LTOP System OPERABLE with a minimum
coolant input capability and a pressure relief ca) ability

To limit coolant input, it requires only [one)ked, and the
ma(eup-HPI

pump OPERABLE, the HPI actuation circuits bloc
CFT discharge isolation valves closed and immobilized. For
pressure relief, it requires either the pressurizer coolant
at or below a maximum level and the PORV OPERABLE with a
lift setting at the LTOP limit or the RCS depressurized and
a vent established. '

S)ecification 3.5.3, "ECCS-Shutdown," defines the pump
0)ERABILITY requirements. (Specification 3.3.5, " Engineered 1
Safety Feature Actuation System (ESFAS) Inst.umentation," '

defines HPI actuation OPERABILITY for the LTOP MODE 4
small-break LOCA, when enabled by procedure as discussed in |
the previous section.) |

The pressurizer is OPERABLE with a coolant level at or below
[220) inches.

The PORV is OPERABLE when its block valve is open, its lift

setpoint is set at [555] hat setpoint, and motive power ispsig or less and testing has proven/3 its ability to open at t
V available to the two valves and their control circuits.

1:For this facility,=the power support systems for the PORV,
its block valve, and their controls are as follows:]

'

For the depressurized RCS, a RCS vent'is OPERABLE when open
with an area of at least (0.75) square inches.

(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
inoperable and their justification are as follows:]

APPLICABILITY This LC0 is applicable in MODE 4 when the RCS temperature is
less than or equal [283] F, in MODE 5, and in MODE 6 when
the reactor vessel-head is on. The Applicability
temperature of (283) F is est&blished by fracture mechanics

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

APPLICABILITY analyses. The pressurizer safety valves provide
(continued) overp*ressure protection to meet LCO 3.4.3 P/T ilmits above

[283) F. With the vessel head off, overpressurization is
not possible.

LCO 3.4.3, "RCS Pressure and Temperature (P/T) Limits,"
provides the operational P/T limits for all MODES.
LCO 3.4.10. " Pressurizer Safety Valves," recuires the
pressurizer safety valves OPERABLE to provice overpressure
protection during MODES 1, 2, and 3, and MODE 4 above
[283)'F.

The Applicability is modified by a Note stating that CFT
isolation is only required when the CFT pressure is more
than or at the RCS pressure for the existing temperature, as
allowed in LCO 3.4.3. This Note permits the CFT discharge
valve surveillance performe) only under those P/T
conditions.

4

ACTIONS A.1 and B.1

With more than [one] makeup-HPI OPERABLE or the HPl
circuitry unblockef, immediate actions are required to
render the other pump (s) inocerable or to block HPl.
Emphasis is on immediate deactivation because inadvertent
injection with more than (one) HPI pump OPERABLE is the
event of greatest significance, since it causes the greatest
pressure increase in the shortest time. Also, the vent
cannot mitigate overpressurization from the injection of
even one HPl pump.

The Completion Times of "immediately" reflect the urgency
of quickly proceeding with the Required Actions.

c.1. D.1. and 0.2

A CFT unisolated requires isolation within 1 hour only when
the CFT pressure is at or more than the maximum RCS pressure
for the existing temperature allowed in LC0 3.4.3.

If isolation is needed and cannot be accomplished in 1 hour,
Required Action D.1 and Required Action 0.2 provide two '

(continued) p 3

(continued)'
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LTOP System-
B 3.4.12

O _ BASES(continued) ,

ACTIONS options, either of which must be performed in'12 hours. By

(continued) increasing the RCS temperature to more than 175'F, the CFT ,

pressure of 600 psig cannot exceed the LTOP limits if both
tanks are fully injected. Depressurizing the CFTs below the-
LTOP limit of [555) psig also prevents exceeding the LTOP
limits in the same event.

,

- >

The Completion Times are based on operating experience-that
| these activities can be accomplished in these time' periods
i and on engineering evaluations (Ref. 6) indicating that.a

limiting LTOP event-is not likely in the allowed times.4

E.1. F.1. and F.2

With the pressurizer level more than [220] inches, the time
for operator action in.a pressure-increas<ng event is
reduced. The postulated event most-affected in the LTOP
MODES is failure of the makeup control valve, which fills
the pressurizer relatively rapidly, _ Restoration is required
within 1 hour.

Pressurizer level is. considered not within the- LTOP limit if

O the equipment used to verify the level is determined - ,

inoperable. Required Action- E.'1 applies to restoring such
equipment to OPERABLE status.

If restoration within I hour in either case cannot be
accomplished, Required Actions F.1 and F.2 must be performed
within'12 hours to close.the makeup control valve'and its-
isolation valve. These Actions limit the makeup capability,
which is not requirrd with a high pressurizer level, and
permit cooldown ani depressurization to continue. Heatup
must be stopped bricause heat addition decreases the reactor
conlant density and. increases the pressurizar level.

The Completion Times again consider operating experience
that these activities can be accomplished in these time
periods and engineering evaluations showing that a limiting
LTOP transient is not likely'in the those times.

Gil.H.l.-and_JLJ

With the PORV' inoperable, overpressure relieving capability
-is lost, and restoration of-the PORV.within 1 hour

(continued).

(continued)

L BWOG STS B 3.4-79 12/31/90 -7:29pm f

- - , _ - - . _ . . . _ _ _ . .._.m __ _ ._ _ . - ._,_. _. .. _ .-



LTOP System
B 3.4.12

BASES (continued)

ACTIONS is required. If that cannot be at.complished, the ability of I
(continued) the Makeup System to add water must be limited within the

next 11 hours.

If restoration cannot be completed within I hour, Required
Action H.1 and Required Action H.2 must be performed to ;

limit RCS water addition capability. Makeup is not |
deactivated to maintain the RCS coolant level. Required |

Action H.1 and Required Action H.2 require reducing the
makeup tank level to 70 inches and deactivating the low-low
makeup tank level interlock to the borated water storage
tank. This makes the available makeup water volume
insufficient to exceed the LTOP limit by a makeup control
valve full opening.

These Completion Times also consider these activities can be
accomplished in these time periods, and Reference 6 shows a i

limiting LTOP event is not likely in those times.

Some PORV testing or maintenance can only be performed at
plant shutdown. Such activity is permitted if Required
Action H.1 and Required Action H.2 are taken to compensate
for PORV unavailability.

1.1 and 1.2.

With the pressurizer level above [220) inches and the PORV
inoperable or the LTOP System is Snoperable for any reason
other than cited in Condition A through H, the system must
be restored to OPERABLE status within I hour. When this is
not possible, Action 1.2.1 requires the RCS depressurized
and vented in 12 hours from the time either Condition
started.

One or more vents may be used. A vent size of [0.75) square
inches is specified. This vent size assumes 100 psig
backpressure. Because makeup may be required, the vent size
accommodates inadvertent full makeup system operation. Such
a vent keeps the pressure froin full flow of [one] makeup-HPI
pump with a wide-open makeup control valve within the LC0
limit.

The PORV has a larger area and may be used for venting by
opening and locking it open. This is preferable in case

(continued)
_

(continued)
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LTOP System4

B 3.4.12

2

O BASES (continued)
!

-

'

ACTIONS of having to unblock HPl for a small-break LOCA event. The
(continued) PORV. vent would meet the LTOP pressure limit without further

control of a HPI in progress.'

This size RCS vent or the PORY as a vent cannot maintain RCS
pressure below LTOP limits if the HPL and CFT systems are'

inadvertently actuated. Therefore, verification of the
deactivation of two HP! pumps. HPl injection, cand the CFis -

must accompany the depressurizing and venting. Since those
systems are required deactivated by the LCO, SR 3.4,12.1,
SR 3.4.12.'2,_and SR 3.4.12.3 require verificat$on'of their,

deactivated status every J2 hours.'

Again, the Completion Times are based on operatin f
experience that these activities can be accomplis ed in
these time periods and on engineering evaluations'

indicating;that a limiting LTOP transient is not likely in
i those times,

t

SVRVEILLANCE

O REQUIREMENTS

- SR 3.4'.12.1. SR 13.4.12,2 'and SR 3 A ljL3;

Varificationsmustbeierformedthatonly[one) makeup-HPl
pum) is OPERABLE and t1e other two HPl pumps are locked out
witi )ower removed, the HPI' actuation circuits.are blocked,

: and tie CFT discharge isolation valves--are closed and
.

,

: immobilized. These Surveillances tnsure the ninimum coolant
input capability will not cre. ate an RCS overpressure,

condition to challenge the LTOP System. The Surveillances '

are first required within 15 minutes before decreasing RCS
temperature to or below (283) F in M00E-4; thereafter, at
12-hour intervals. The surveillance for the CFTs is only
required when the CFT pressure is at or more-than the-
maximum RCS pressure for the existing temperature allowed in
LC0 3.4.3.

The 15-minnte intervals are adequate from operating
.

experience. to verify minimum coolant input capability and . *

ensure:this LCO requirement is satisfied before entering the
applicable MODE. The 12-hour intervals are shown by
operating practice to be sufficient to regularly assess-
conditions for potential degradation and verify operation
within the safety analysis. .

_(continued) :
i

(continued)
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LTOP System
B 3.4.12

A

BASES (continued)

SURVEILLANCE SR 3. 4.1LA
REQUIREMENTS

(continued) Verification of the pressurizer level at or less than
(220) inches by observing control room or other indications
assures a cushion of sufficient s',te is available to reduce
the rate of pressure increase from potential transients.
(For this facility, pressurizer level is veasured as
follows:) |

The 30-minute Surveillnce frequency during heatup and
cooldown must be performed for the LC0 Applicability period
when temperature changes can cause pressurizer level
variations. This frequency may be discontinued when the
ends of these conditions are satisfied, as defined in plant
procedures. Thereafter, the Surveillance is requi ed at
12-hour intervals. '

These Surveillanct' frequencies are shown by operating ypractice sufficient to regularly assess indications of n
poteuttal degradation and verify operation within the safety -

analysis. ,

SR 3.4.12.5

Verification that the PORV block valve is open osures a
ilow path to the PORV. This is required at 12-hour
intervalf. .

The interval has been shown by operating practice sufficient
tr regularly assess conditions for potential degradation ard-
vorify operat ton is within the safety analysis.

SR _3.4.12.g

When stipulated by Required Action 1.2.1, the RCS vent of at
least (0.7] square 1nches must be verified open for relief
protection, for a vent valve nct locked open, the >

Surveillance Frequency is every 12 hours, for a valve
locked open, the required Frequency is every 31 days.

Again, the frequency intervals consider operating practice
to determine adequacy to regularly assess conditions for
potentia'l degradation ard verify operation within the safety
analysis.

(continuett)

(continued) O'
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LIOP System
B 3.4.12

( BASES (continued)( '

SURVEILLANCE SR 3. 4 .12 J,
REQVIREMENTS

(continued) ACHANNELFUNCT10hALTESTisrequiredwithin(121 hours
after decreasing MS temocrature to 5 [283ff anc every
31 days thereafter to #9sure the setpoint 's proper for
using the PORV for tTOP. PORV actuation is not needed,
as it could depressurize the RCS.

The (12)-hour frequency considers the unlikelihood of a
low-temperature over)ressure event during the time. The
31-day Frequency is m ed on industry-sccepted practice and
is acceptable by exper- Mce with equipment reliability.

A Note makes SR 3.0.4 noi W p'icable. The test cannot be
performed until the plant is |a the LTOP MODES since the
PORV lift setting must be mkled for use in LTOP.

SR 3.4.12.8

The performance of a CHANNEL cAlhfi10.' ION is required every
[18) months. The CHANNEL AllBRAT W' for the LTOP setpoist
ensures that the PORV vill be actn'bd O the appropriate>

p RCS pressure by verifying the accuracy :.e the instrument
string. The calibration can only be performed in shutdown.

The Frequency considers a typical refueling cycle and
industry-accepted prac' ice.-

: RF.FERENCES Title 10, Code of Federal Regulations, Part 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,
"A:ceptance criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Reactors."

. 5. Title 10, cod of Federal Regulations, Part 50,
| Appendix K, ', '.CS Evaluation Models.''

-- =3-

1[\
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RCS Operational LEAKA K
,

B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM (RCS) i

U
B 3.4.13 RCS Operational 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 wold ng, bolting, rolling, or presvare loading, and ^

valves isolate con e cting systems from the RCS. The RCS
components, including the portions of the connecting systems
out to and including the isolation ';alves, define the
reactor coolant pressure beindary (RCPB).

During plant life, the joint and valve interfaces can
produce varying amounts of reactor coolant LEAKAGE, through

_

ieither normal operational wear or mechanical deterioration. '

The purpose of the RCS _ operational LEAKAGE LC0 is to limit
system operation in .the presence of LEAKAGE from these
sources to amounts tnat do not compromise safety. This LC0
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
) detecting and, to the extent practical, identifying the'

source of reactor coolant LEAKAGE. 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 are necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE is needed
to provide quantitative informatiun to the operators,
allowing them to take corrective action should a leak occur
detrimental to the safety of the facility and the public.

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

This LC0 deals with protection of the RCPB from degradation
and the core from inadequate cooling, in addition to

(continued)O !
(continued)
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RCS Operational LEAKAGE
B 3.4.13

PSES (continued)

BACKGROUND preventing the accident analysis radiation release
(continued) assumptions from being exceeded. The consequences of

violating this LCO include the possibility of a
loss-of-coolant accident (1.0CA).

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 probhbility of
such an event. The safety analysis for 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 containment 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 cecondary 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 RCS operational
LEAKAGE. Reference to the analyses for these DBAs is used
to assess changes to the facility which could affect LEAMGE
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 uracceptable as the leak itself could cause-

'

1further deterioration, resulting in higher LEAKAGE.

:. Violation of. this LCO' could result in continued
degradation.of the RCPB.-

b. Unidentified LEAKAGE- r

One gallon per minute (gpm) of unidentified LEAKAGE is-
- allowed as a-reasonable 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.
! allowable because LEAKAGE is from.known_ sources that ,

do not interfere 1with detection of: 1dentified -LEAKAGE ,

and is:well within the capability of the RCS makeup '

system. Identified LEAKAGE: includes- LEAKAGE- to the
containment from specirically known and located,

|. sources, but does nrd. . include pressure boundary
| LEAKAGE or' controlled reactor coolant pump seal }

leakoff (a normal function not considered LEAKAGE).'

Violation of this LCO could result in continued;
!degradation of a component.or system.'

I

d. primary-to-Secondary LEAKAGE throuah All-Steam

Generators (SGsr

_ Total pr_imary-to-secondary; LEAKAGE -through all SGs of i.

3
1 gpm produces acceptable offsiteLdoses in the steam

| line break accident analysis. Violation of this LC0
. could exceed ^the offsite dose 1imits'forJthis ,
' accident.--Primary-to-secondary LEAKAGE-must be '

included in the total. allowable limit for identifiede
LEAKAGE.

-

(continued)

p (continued)
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued) '

LCO e. Primary-to-Secondary LEAKAGE throuoh One SG
(continued)

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. 1

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.

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.

.

LC0 3.4.15, "RCS Pressure Isolation Valve (PlV) Leakage,"
measures leakage through each individual PIV and can impact
this LCO. Of the two PIVs in series in each isolated line,
leakage measured through one PIV does not result in RCS
LEAKAGE when the other is leaktight, 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 M

Unidentified LEAKAGE, identified LEAKAGE, or primary-to-
secondary LEAKAGE in excess of the LC0 limits must be
reduced within 4 hours. This Completion Time allows time
to verify leange rates and either identify unidentified
LEAKAGE or reduce LEAKAGE to within limits before the
reactor must be shut down. This action is necessary to
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
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

(continued)

(continued)

O-
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RCS Operational LEAKAGE
B 3.4.13

m
BASES (continued)

ACTIONS must be placed in MODE 3 within 6 hours and MODE 5 within |

(continued) 36 hours. This' action reduces the LEAKAGE and also reduces
the factors that-tend.to degrade _the pressure boundary.

z

The Com)letion Times of 6 hours to reach MODE 3 'and 36 hours-
to reac1 MODE 5 from full power are reasonable, based on

-

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
the RCP8 are much lower and further deterioration is much:
less likely.

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS -

Verifying RCS LEAKAGE within the LC0 limits assures that the
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, wimary-
to-secondary LEAKAGE is also measured by performance of an-,

\ RCS water inventory balance in conjunction with effluent
monitoring within the secondary steam and feedwater-systems.

The RCS water inventory balance mustie performed with the
reactor at steady-state operating conditions and near
operating pressure. Therefore, the requirement of SR 3.0.4
is not applicaole for performing an RCS inventory-balance
before entering MODE 4 or MODE 3.

Steady-state operation is required to perform a proper,

inventory 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
RCP pump seal. injection and return flows.

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

(continued),

i

f)g (continued)
t
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

SVRVEILLANCE the containment sump level. These LEAKAGE detection systems.
REQUIREMENTS are specified in LCO 3.4.15, "RCS LEAKAGE Detection

(continued) Instrumentation."

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

SR 3.4.13.2

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 3G, " 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.]"

|

|

|
.

.

O
BWOG STS B 3.4-90 12/31/90 7:29pm



--- . - . . - - - -

RCS PIV Leak' age
B 3.4.14

3.4 REACTOR COOLANT SYSTEM ('RCS)

B 3.4.14 RCS Pressure Isolation Valve-(PIV) Leakaae-

BASES
_

BACKGROUND 10 CFR 50.2,10 CFR 50.55a(c), and GDC 55 of 10 CFR 50,
Appendix A (Refs.1, 2, and 3) define RCS PIVs as any two
normally closed valves in series within the reactor coolant-
pressure boundary (RCPB) which separate the high-pressure-
RCS from an attached low pressure system.- During their
lives,.these valves can produce varying amounts of reactor
coolant leakage through either normal operational wear or-
mechanical _ deterioration. The RCS PIV LC0 permits RCS high
pressure operation when leakage through these valves exists
in amounts that do_not compromise-safety. The PIV leakage
limit applies to each individual- valve.

,

Leakage through both series 'PIVs-in a line must be included ~
as part of the identified LEAKAGE, governed by LC0 3.4.13,
"RCS Operational LEAKAGE." This is true during operation
only when the -loss of RCS mass through two -series valves .is
determined by an inventory balance (SR 3.4.13.1): and-
identification of excessive unidentified LEAKAGE whileO implementing Required Action A.1 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:PIVs during the required surveillance
testing; leakage measured.through'one PIV in a-line is not-
RCS operational LEAKAGE if the _other. is leak tight.

.

Although this specification provides a limit on allowable-
PlV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure'por_tions of
connecting systems. The. leakage limit is an indication that
the PIVs between the RCS and the. connecting systems are
degraded or degrading. PIV Leaka
overpressure of the low pressure ge could lead-topiping or components.
Failure consequences could be a loss-of-coolant accident
(LOCA) outside of. containment, an unanalyzed accident which
could degrade the ability for-low pressure injection _.

The basis for this LC0 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)-
_

-(continued)

BWOG STS B 3.4-91 12/31/90 7:29pm
;

,

- m e



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

RCS PIV Leakage
B 3.4.14

BASES (continued)

BACKGROUND subsequent study (Ref. 5) evaluated various PIV
(continued) configurations to determine the probability of intersystem

LOCAs. This later study concluded that periodic leak '

testing of the PIVs can substantially reduce intersystem
LOCA probability.

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

a. Decay Heat Removal (DHR) System (including the core
flood tanks];

(b. High pressure injection (HPI) System); and

(c. Makeup and Purification System].

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

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

O
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 DHR System
outside of containment. The accident is the result of a
postuhted failure of the PIVs, which are part of the RCPB
and the. subsequent pressurization of the DHR System-
downstream of the PIVs from the RCS. Because the low
pressure portion of the DHR System is typically designed for
(600] psig, overpressurization failure of the DHR low
pressure line would result in a LOCA outside containment and
subsequent risk of core melt.

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

(continued)

(continued)

6
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L RCS PIV Leakage -i
B 3.4.14 i

O . BASES(continued)

APPLICABLE Leakage from the PlVs is a factor in the dose rates that are
SAFETY ANALYSES used in safety and accident analyses. Therefore, the

(continued) leakage must be maintained within LCO limits to ensure that
assumptions used in the analyses are valid.

These analyses establish the acceptance limits for RCS PlV
leakage. Reference to these analyses is used to assess
changes to the facility which could affect RCS PlV leakage
as t1ey relate to the acceptance limits.

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

' Statement.

LCO RCS PlV 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 i

significantly suggests that something is operationally wrong--
and corrective action must:be-taken. Violation of this LC0

Os lead to overpressurization of a low-pressure sy, stem and the
could result in continued degradation of a PIV which could

'

loss of the integrity-of a fission product barrier.

For the two PIVs in series, the leak' age requirement applies
to each valve individually and not to the combined leakage
across both valves. If the PIVs 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 PIV leakage limit is 0.5 gpm per nominal inch of
valve size, with a maximum limit of 5 gpm _(Ref. 7). The

. previous criterion of 1 gpm for all-valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. Studies concluded
that a leak rate limit based on valve size was superior to a
single allowable value.

(continued)

(continued)

OJ |
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RCS PIV Leakage
B 3.4.14

BASES (continued)

LCO Reference 7 permits leakage testing at a 1cwer pressure
(continued) differential than between the specified maximum RCS pressure

and the normal pressure of the connected system during RCS
operation (the maximum pressure differential). The observed
rate is adjusted to the maximum pressure differential by
assuming that leakage is directly proportional to the
pressure differential to the one-half power.

APPLICABILITY In MODES 1, 2, 3, and 4, this LC0 applies because the PIV
leakage potential is greatest when the RCS is pressurized.

In MODES 5 and 6, leakage limits are not provided because
the lower reactor coolant pressure results in a reduced
potential for leakage and for a LOCA outside the
containment.

ACTIONS A.I. A.2.1. and A.2.2

Four hours are provided to reduce leakage in excess of the
allowable limit. The 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 PIVs 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.1.

Required Action A.2.2 specifies that the double isolation
barrier of two valves be restored by closing some other
valve qualified for isolation or restoring one leaking PIV.
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,

i (continued)

! (continued)
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RCS Ply Leakage
B 3.4.14

m

(v) BASES (continued)

ACTIONS RCS PIV leakage is considered out of limits if the equipment
(continued) 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 Action A.2.1 and Required
Action A.2.2 apply to restoring such equipment to OPERABLE
status.

.B.1 and B.2 1

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
MODE 5 within 36 hours. This action may reduce the leakage
and also reduces the ootential for a LOCA outside the
containment. The Completion Times are reasonable, based on
operating experience, to achieve the required MODES from
full power in an orderly manner and without challenging
plant systems.

(O)
SURVEILLANCE SR 3.4.14.1
REQUIREMENTSU Performance of leakage testing on each RCS PIV 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 a 5-gpm maximum applies to each valve. Leakage
testing requires a stable pressure condition.

Testing is to be performed every 9 months, but may be
extended up to a maximum ; 18 months, a typical refueling
cycle, if the plant does not go into MODE 5 for at least
7 days. The 18-month Frequency, as required in
10 CFR 50.55a(g) (Ref. 8), is within the American Society of
Mechanical Engineers (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

(continued) ;

C)i (continued)v'
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RCS PIV Leakage
B 3.4.14

BASES (continued)

SURVEILLANCE Surveillance should also be tested unless documentation
REQUIREMENTS shows that an infinite testing loop cannot practically be

(continued) avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a
reasonable and practical time limit for performing this test
after opening or reseating the valve.

SR 3.0.4 is excepted for entry into MODES 3 and 4 to permit
leak testing at high differential pressures with stable
conditions not possible in the lower MODES.

[For this facility, RCS PIV or isolation valve leakage is e

measured as follows:]

SR 3.4.14.2 and SR 3.4.14.3

Verifying that the [DHR] autoclosure interlocks are OPERABLE
ensures that RCS pre:sure will not pressurize the [DHR]
System beyond 125% of its design pressure of [600] psig.
The inten ock setpoint that prevents the valves from being
opened is set so that the actual RCS pressure must be less
than [425] psig to open the valves. This setpoint ensures
that the [DHR] design pressure will not be exceeded and that
the [DHR] 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 Pressure
Boundary. "

2. Title 10, Code of Federal Regulations, Part 50,
rv 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

(continued)

(continued)
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RCS Piv Leakage-
B 3.4.14

| BASES (continued)

| REFERENCES 4. WASH-1400 (NUREG-75/014), Appendix V, " Reactor Safety
(continued) Study-An Assessment of Accident Risks in U.S.

, Commercial Nuclear Power Plants," U.S. Nuclear
l Regulatory Commission,. October 1975.

_

!
'

5. NUREG-0677, "The Probability of Intersystem LOCA:
Impact-Due to Leak-Testing and Operational' Changes," *

U.S. Nuclear. Regulatory Commission, May 1980 ' ,

6. [ ]

|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),
" Inservice Inspection Requirements."

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

O
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RCS LEAKAGEEDetection' Instrumentation-
B-3.4.15-

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

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref. 1). requires means-
for detecting and, to the ~ extent )ractical,: identifying the
location' of the' source of RCS LEA (AGE. Regulatory *

Guide 1.45-(Ref. 2) describes acceptable methods- for-,

selecting LEAKAGE detection systems.

LEAKAGE detection systems must have the capability to detect
significant reactor coolant pressure boundary (RCPB):

' degradation as soon after occurrence as practical =to
minimize;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 contained 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 coolerO 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 increases ~ in unidentified LEAKAGE. -

The reactor coolant corte. ins radioactivity that.: when t
,

released to the contait; ment,._can be detect 6d by radiation
monitoring instrumentation. . Reactor coolant radi_oactivity

,

levels _will' be-low during initial reactor startup.and for a-
few weeks-thereafter until activated corrosion products have
been formed ant fission products appear from fuel. element
cladding contaminati,on or cladding defects.- - Instrument-
sensitivities of .10' 4C1/cc radioactivity for particulate
monitoring and of 10'3 pCi/cc radioactivity for gaseous-

-

monitoring are practical for these' LEAKAGE h tection-
systems. Radioactivity detet.lon systems are included _for
monitoring both particulate and-gaseous acttvities because:

-of their sensitivities and rapid responses,to RCS LEAKAGE.

'An increase in humidity of the containment atmosphere would. 1
indicate release of water vapor:to--the containment. Dew-
point-temperature measurements-can thus be used to monito_r

(continued)

(continued)O
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RCS LEAKAGE Detection Instr nontation
B 3.4.15

BASES (continued) !

BACKGROUND humidity levels of the containment atmosphere as an
(continued) indicator of potential RCS LEAKAGE. A l'F increase in dew

point is well within the sensitivity range of available
instruments.

Since the humidity level is influenced by several factors, a
quantitative evaluation of an i Jicated 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 can be valuable in recognizing rapid and
sizable LEAKAGE to the containment.

.

APPLICABLE The need to evaluate the scverity of an alarm or an
SAFETY ANALYSES indication is important to the operators, and the ability to

compare and verify with indications from other systems is
necessary. 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. I

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.

RCS LEAKAGE detection instrumentation satisfies Criterion 1
of the NRC Interim Policy Statement.

(continued)
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RCS-LEAKAGE Detection: Instrumentation
B 3.4.151

BASES (continued)

LCO One method of protecting against large RCS LEAKAGE derives
ifrom the ability of-instruments to rapidly detect extremely. '

small leaks. This LCO requires instruments of diverse
'

i

monitoring principles be OPERABLE to provide a high degree 1
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 ~LC0 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 >0PERABILITY:]-

[For this facility, those required support. systems which,

Os
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 to be OPERABLE.

In MODE 5 or 6, the temperature is s 200*F and pressure is-

maintained low or at atmospheric. Since the temperatures
and pressures are far lower than those for MODES 1, 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.

ACTIONS A.1 and A.2

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

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.1S '

BASES (continued)

ACTIONS However, the containment atmosphere activity monitor will
(continued) 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 of 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 bal& ace required by Action A.I.

B.1.1. B.I.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 LEAXAGE. The 30-day Completion Time
recognizes at least one other ready form of leak detection.

C.1 and C.2

If a Required Action of Condition A or B [A, B,-C, or D]
cannot be met within the required Completion Time, the
reactor must be placed in a MODE in which the LC0 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 based on operating
experience to perform the actions without challenging plant
systems.

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

9 BASES (continued)
_

ACTIONS L1
(continued)

With all required monitors inoperable, no au'.omatic means
of monitoring LEAKAGE are available, and inundiate plant
shutdown in accordance with LCO 3.0.3 is rer,uired.

SVRVE'LLANCE SR 3.4.15.1 and SR 3.4.15 2
REQUIREMENTS

These SRs are the performance of a CHANNEL CHECK of each of
the RCS LEAXAGE detection monitors. The check gives
reasonable confidence that each-channel is operating
properly. The frequency of 12 hours is based on instrument
reliability and is reasonable for detecting off-normal
conditions. For this facility, a CHANNEL CHECK consists of
[ ].
SR 3.4.15.3 and SR 3.4.15.4

These SRs are the performance of an ANALOG CHANNEL-
OPERATIONAL TEST (a CHANNEL FUNCTIONAL TEST) on each of the

9 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 cetecting degradation. . For this facility, an
ANALOG CHANNEL OPERATIONAL TEST [a CHANNEL FUNCTIONAL TEST)
consists of [ ].
SR 3.4.15.5 and SR 3.4.15.6

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

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued)

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)."

_.

O
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RCS Specific Activity
B 3.4.16

8 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 dose 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 LCO-limits the allowable
concentration level of radionuclides in the reactor coolant.
The LCO limits are established to minimize the offsite-
radioactivity dosn consequences in the event of a steam '

generator tube rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE
|

EQUIVALENT I-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 doseFN guideline values.= The limits in the LC0 are standardized( 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 LC0 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 activit,
of the reactor coolant at the LCO limits and an existing
reactor coolant steam generator (SG) tube leakage rate of
1 gpm. The analysis also assumes a reactor trip and a
turbine trip at the same time as the SGTR event.

(continued)

(continued)
!
G
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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
I 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 :.onsequences of a
SGTR accident are within a small fraction of the Reference 1
dose guideline values. Operation with iodine specific
activity levels greater than the LCO limit is permissible,
if the activity levels do not exceed the limits shown in
Figure 3.4.16-1 for moro 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
EQUIVALENT I-131, and the total specific activity in the
primt.ry 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 (DBA) will be a small
fraction of the allowed thyroid dose. The limit on gross
specific activity ensures the 2-hour whole body dose to an

(continued)

(continued)
,
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RCS Specific Activity
D'3.4.-16

BASES (continued)|

LCO individual at the site boundary during the D'BA will be-a:

l (continued) 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 LC0 limits for DOSE EQUIVALENT
I-131 and totalispecific activity-are necessary to contain

,

the potential-consequences of an 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 ~an SGTR 'is unlikely since- the saturation
pressure-of the reactor coolant is below the. lift = pressure

,O 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 mustLbe-performed withinL4 hours to
determine DOSE EQUIVALENT 5I-131. The Completien 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 ventingLthe SG to the
environment in an-SGTR event. The Completion Time of
6 hours is required- to reach MODE 3 from full power _ in, an
orderly manner and without challenging reactor emergency;
systems..

(continued)
_

(continued)-
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RCS Specific Activity |
'

B 3.4.16
I

BASES (continued)

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

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

B.1 and B.2

With the DOSE EQUIVALENT I-131 greater than the LCO 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 requireo to obtain and
analyze a sample. Sampling 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 l-131 specific activity is considered out of
limits if the equipment used to measure DOSE EQUIVALENT
I-131 is determined to be inoperable at the time SR 3.4.16.2
is performed. Required. Actions B.1 and B.2 apply to
restoring such equipment 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.

_

SURVElLLANCE 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

(continued)

(continued)
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RCS Specific Activity
B 3.4.16-

b BASES (continued)V :
r

SURVEILLANCE sum of the degassed gama activities and _the gaseous gamma i
REQUIREMENTS activities in the sample taken.- This Surveillance provides !(continued) an indication of any increase in gross specific activity. ;

Trending the results of this Surveillance allows proper
iremedial action to be taken before reaching the LCO 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 Frequency considers !

,

the unlikelihood of a gross fuel failure during the time. !

'SR 3.4.16.2

:This Surveillance is performed to ensure iodine remains-
within limit during normal operation, and following fast
power changes when fuel failure is more apt to occur. The
14-day Frequency is adequate to trend changes in the. iodine
activity level considering gross activity in monitored avery
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:] s

SR 3.4.16.3

A radiochemical analysis for E _ determination is required
every 184 days (6 months) with the plant operating in MODE 1--
equilibrium conditions. The.E determination directly

-

relates to the' LCO and is required to verify plant. operation-
within the specified gross activity LCO limit. -The analysis
for E is a measurement of the avarage energies per

.

disintegration for isotopes with half lives longer than
15 minutes, excluding iodines. The Frequency of 184 days
recognizes E doer not change rapidly.

SR 3.0.4 does not apply so that sampling can:be performed in
MODE 1. The sample must be taken after 2-effective full
power _ days (EFPDs) and 20 days of MODE 1 operation have
ela) sed since the reactor was last subcritical for at least
48 1ours. This ensures the radioactive materials-are at
equilibrium so the analysis for E is representative and

-

not skewed-by a crud burst or other similar abnormal event. o

(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 Ansa, low Population Zone,
and Population Center Distance," 1973.

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

O
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CFTs
'

F 3.5.1 -
4

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

S 3.3.1 Lure Fkod Tanks JCFld
,

BASES
gg- - m 4g * * * , . , . . . _.P**?'%emenet .Wm - _ . - - - |.

y _ ___

8ACKGR0llND The function of the ECCS CFTs is to surply water to the
reactor vesi.al during the blowdown phn e of a loss-of- 1-

coolant accident-(LOCA).- to provide-inventory to help (accomplish the refill phase that follows theteatter, and to '
arovide Peactor Coolant.Systen (RCS) in..ketp fcr t small--

i

aroak LOCA. Two CFTs are prov4ded- for ihese' functions.
'

1

-The blowdown phase of- a large-break LOCA is the initial- 1

period of the transient-during which-the= RCS departs from
equilibrium conditions, and heat from fission-product decay,
hot internals, and' the vessel continues to-be transferred to !-

the reactor coolant.1 The blowdown thase of the transient'
ends whan the RCS pressm falls to a value: approaching that; 1

of the containment atmospiere, a

in the refill phase of a LOCA,: which follows immediately, |
reactor coolant inventory has. vacated the core through-steam

O flashing and ejection out the' beak. - The core is essentially
in adiabatic heatup.-- The balance of-inventory is then'

.

available to help fill voids in the lower plenum and reactor-

vessel downcomer so as to establish'a recovery level .at the
bottom of the core and ongoing reflood of:the core with the;
addition of safety injection-water.

The CFTs are pressure vessels-partiallyf filled with borated
water and-pressurized with nitrogen gas. The CFTs are

,

passive components, since no. operator _or contr e actions are i
required for then to perform their. functione . Internal tank -
pressure is sufficientLto discharge the contents;of the CFTs
to the RCS if-RCS pressure decreases-below the CFT' pressure.
Each CFT is.downcomer. = piped separately-into_the.rea. tor' vesselThe CFT injection lines'are a'.so utilized by thri
: Low Pressure Injection (LPI) System. :Each CFT is. isolated
fron the RCS by a motor-operated isolation valv2 and two
check ~ valves in series.-

The motor-operated isolation valves are normaTly open,.witF '

power removed from the : valve' motor to prevent inadvertenti
c'losure prior to or during aniccident. Addi tionally,- the
valves are interlocked with RCS pressure!i,o ensure, that'they i

il
(continu6d'

_._

( (cont hmed)
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CFTs
B 3.5.1

BASES (continued)

BACKGROUND will open automatically as RCS pressure is increased above
(continnd) CFT pressure anr1 to prevent inadvertent closure prior to ar

accident. The valves also receive an Engineered 9te+,,
Feature Actuation System (ESFAS) sipal to opef. shss-
features ensure that the valves meet the requirement u t!.e
Institute of Electrical and El u tronic Engineers (IEEE)
Standard 279-1971 for " operating by) asses" av. t dt the CFTs
will be available for injection witwut reliaJrs on byerator
action.

The CfTs thus ft 7 a passive system t$p aiection directly
into the reactor vessel. Except for th* o re flood line
break LOCA, a unigte accident that also disabits a portion '

of the injection systew %ti tanh are assumed to e,perate
in the safety analyses for design basic events- fse:ause
injection is directly into the reactor vessel downconer, and
because it is a passive system not subject to the single
active failure criterion. 313 fluid injection is cradited
for core cooling.

The CFT gas / water uslumes, gas pressure, and outlet pi ae.

size sre selected to provide core cooling for a large-)reak
LOCA pdor to the icjection of coolant by the LPI System.

-

APPLICABLE The CFTs are taken credit for in both the large- and small-
SAFETY ANALYSES break LOCA analyses at full power (Ref. 1). These Design

Basis Accidmt (08A) analyses establish the acceptance
imits for the CFTs. Reference to the analyses for these
DBAs is used to assess changes in the CFTs as they relate to
the acce.p'tance limits. In performing the LOCA calculations,
consematava ascumptions are made concerning the avail-
ability cf emergency injection flow. The assumption of the
lass of of Site power is required by regulations. In the
rarly stages of a LOCA with the loss of offsite power, the
1.FTs provide the sole source of makeup water to the RCS.

This is bec.iuse the LPI pumps and high pressure injection
GiPI) pumps cannot deliver flow until the emergency diesel-
generators (EDGs) start, come to rated speed, and go through
their timed loading sequence.

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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i CFTs
! B 3.5.1
!

J

| RASES (continued)

APPLICABLE During this event, the Cris discharge to the RCS as soon
SAFETY ANALYSES as RCS pre;sure decreases below CFT pressure. As a

(continued) conservative estimate, no credit is taken for HPI for large-
break LOCA. LPI is not assumed to occur until 35 seconds !.

i after the RCS pressure decreases to-the ESFAS actuation
pressure. No operator action is assumed during the b swdown

_
stage of a large-break LOCA.

,

; The small-break LOCA analysis also assumes a time delay
! after ESFAS actuation before pumped flow reaches the core.

For the larger range of small breaks,d tem)erature isthe rate of blowdown
' is such that the increaso in fuel cla

terminated by the CFTs, with pumped flow tien >rovidinga

i continued cooling. As break size decreases, t1e CFTs and
HPI pumps both play a part in terminating the rise in clad

i temperature. As break size continues to decrease, the rolt
of the CFTs continues to decrease until the tanks are not
required and the HPI pumps become responsible for
terminating the temperature increase.

) This LCO helps to ensure that the following acceptance
criteria established by 10 CFR 50.46 (Ref. 2) for the ECCS

| will be met following a LOCA:
-

- a. Maximum fuel element cladding temperature of 2200'F;

b. Maximum cladding oxidation of s 0.17 times the total,

cladding thickness before oxidation;i

c. Maximum hydrogen generation from a zirconium-water-
reaction of s 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. Core maintained in a coolable geometry.

Since the-CFTs discharge during the blowdown phase of a
'

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

i

' The limits for operation with a CFT that is inoperable' for!

any reason other than the boron concentration not being
within limits minimize the time that the plant is exposed to
a LOCA event occurring concurrent with failure of a CFT,

(continued)

(continued)
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CF7s
B 3.5.1

BASES (continued)

APPLICABLE which might result in unacceptable peak cladding
SAFET'| ANALYSES temperatures. If a c1csed isolation valve cannot be opened,

(continued) or the proper water volume or nitrogen cover pressure cannot
be restored, the full capability of one CFT is not available
and orompt action is required to place the reactor in a MODE
in which this capability is not required.

In addition to LOCA analyses, the CFTs have been assumed to
operate to provide borated water for reactivity control for
severe overcooling events such at a large steam line break
(SLB).

The CFTs are part of the primary success path that functions
or actuates to mitigate a DBA that either assumes the
f ailure of or presents a challenge to the integrity if a
fission product barrier.

The minimum volume requirement for the CFTs ensures that
both CFTs can provide adequate inventory to reflood the core
and downcomer following a LOCA. The downcomer then remains
flooded until the HPI and LPI systems start to deliver flow.

The maximum volume limit is based upon the need to maintain
adequate gas volume to ensure pro)er injection, ensure the
ability of the CFTs to fully disc 1arge, and limit the
maximum amount of boron inventory in the CFTs. The safety'

analysis assumes values of [ ] and ( )llons and 8005 gallons
To allow for.

instrument accuracy, values of 7555 ga
are specified. Values of other parameters are treated
similarly.

The minimum nitrogan cover pressure requirement of
(525] psig nsures that the contained gas volume will
generate discharge flow rates during injection that are
consistent with those assumed in the safety analysis.

The maximum nitrogen cover pressure limit of (625] psig
ensures that tne amount of CFT inventory that is dischargad
while the RCS depressurites, and is therefore lost through
the break, will not be larger than that 3redicted by the
safety analysis. The maximum allowable )oron concentration
of (3500) p)m in the CFTs ensures that the sump pH will be
maintained setween 7.0 and 11.0 following a LOCA.

(continued)
_

(continued)
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B 3.5.1

BASES (continued)

APPLICABLE The minimum boron requirement of [2270) ppm is selected to
SAFETY ANALYSES ensure that the reactor will rema1n suberitical during the

(continued) reflood stage of a large-break LOCA. During a large-break
LOCA, all control rod assemblies 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 CFTs to
prevent a return _to criticality during reflood.

The CFT isolation valves are not single failure proof;
therefore, whenever these valves are open, power shall be
removed from them. This precaution ensures that both CFTs
are available during an accident. With power supplied to
the valves, a single active failure could result in a valve
closuie, which would render one CFT unavailable for
injection. Both CFTs are required to function for a large-
break LOCA.

The CFTs satisfy Criterion 3 of the NRC Interim Policy
Statement.

O LCO The LC0 establishes the minimum conditions required to
ensure that the CFTs are available to accomplish their core
cooling safety function following a LOCA. Both CFTs are
required to function for a large-break LOCA. If the entire
contents of both tanks are not injected during the blowdown
phase of a large-break LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref. 2) could be violated. For a CFT 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 CFT OPERABILITY:]

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

(continued)

O-
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CFTs
B 3.5.1

BASES (continued)

APPLICABil'TY In MODES 1 and 2, and in MODE 3 with RCS pressure
1 750 psig, the CFT OPERABILITY requirements are based on
full power operation. Although cooling requirements may
decrease as power decreases, the CFTs are still required to
provide core cooling as long as elevated RCS pressures and
temperatures exist.

This LCO is only applicable at pressures above 2 750 psig.
Below 750 psig, the rate of RCS blowdown is such that the
safety injection pumps can provide adequate injection to
ensure that peak clad temperature remains below the
10 CFR 50.46 (Ref. 2) limit of 2200'f.

In MODE 3 s 750 psig, and in MODES 4, 5, and 6, the CFT
motor-operated isolation valves are closed to isolate the
CFTs from the RCS. This allows RCS cooldown and
depressurization wtthout discharging the CFTs into the RCS
or requiring depressurization of the CFTs.

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

ACTIONS /L1

If the boron concentration of one CfT is not within limits,
it must be returned to within the limits within 72 hours.
In this condition, ability to maintain suberiticality may be
reduced, but the effects of reduced boron concentration on
core subtriticality during reflood are minor. Boiling of
the ECCS water in the core during reflood concentrates the
boron in the saturated liquid that remains in the core, in
addition, the volume of the CFT is still available for
i..pction. Since the boron requirements are based on the
average boron concentration of the total volume of two CFTs,
the consequences are less severe than they would be if the
contents of a CFT were not available for injection. Thus,
72 hours is allowed to return the boron concentration to
within limits.

The ECCS CFT boron concentration is considered out of limits
if the equipment used to verify concentration is determined
to be inoperable at the time SR 3.5.1.4 is performed.

(continued)

(continued)
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B 3.5.1

BASES (continued)

ACTIONS Required Action A.1 applies to restore such equipment to
(continued) OPERABLE status. |

M
If one CFT is inoperable, for a reason other than boron
concentration, the CFT must be returned to OPERABLE status
within I hour. In this condition, it cannot be assumed that
the CFT will perform its required function 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 ) roper
water volume or nitrogen cover pressure ensures t1at prompt
action is taken to return the inoperable CFT to OPERABLE
status. The Completion Time minimizes the time the plant is
potentially exposed to a LOCA in these conditions.

The ECCS CFT 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.i applies to restore such
equipment to operable status.2

C 1 and C.2

If the CFT cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and by
reducing RCS pressure to 5 750 psig within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power in an orderly manner and without challenging plant
systems.

M
If more than one CFT is inoperable, the plant is in a
condition outside the accident analysis; therefore,
LCO 3.0.3 must be entered immediately.

_

(continued)

%
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B 3.5.1

BASES (continued)

SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

Verification every 12 hours that each CFT isolation valve is
fully open, as indicated in the control room, ensures that
the CFTs are available for injection and ensures timely
discovery if a valve should be less than fully open. if an
isolation valve is not fully o)en, the rate of injection to
the RCS would be reduced. Altlough a motor-operated valve
position should not change with power removed, a closed
valve could result in accident analysis assumptions not
being met. A 12-hour Frequency is considered reasonable in
view of administrative controls, such as valve position
indications available to the operator, that ensure that a
mispositioned isolation valve will be quickly identified and
limit the time the plant would be operated with the CFT
isolated.

SR 3.5.1.2 and SR 3.5.1.3

Verification every 12 hours of each CFT's nitrogen cover
pressure and the borated water volume is sufficient to
ensure adequate injection during a LOCA. Due to the static
design of the CFTs, a 12-hour Frequency usually allows the
operator to identify changes before the limits are reached.
Operating experience has shown that this frequency is
appropriate for early detection and correction of off-normal
trends. In addition, alarms also signify off-normal
conditions.

(For this facility, a CFT's borated water volume and
nitrogen cover pressure are measured as follnws:)

SR 3.5.1.4

Once every 31 days for verification that the CFT boron
concentration is within the required limits is reasonable
because the static design of the CFT limits the ways in
which the concentration can be changed. The Frequency is
adequate to identify changes that could occur from
mechanisms such as stratification or inleakage. Sampling
within 6 hours after an 80-gallon volume increase will
identify whether inleakage from the RCS has caused a

| reduction in boron concentration to below the required

(continued)

(continued)
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BASES (continued)

SVRVEILLANCE limit. It is not necessary to verify boron concentration i

REQUIREMENTS if the added water inventory is from the borated water
(continued) storage tank (BWST), because the water contained in the BWST

is within CFT boron concentration requirements.

(For this facility, a CFT's boron concentration is measured
as follows:]

SR 3.5.1.E

Verification every 31 days that power is removed from each
CFT isolation valve o)erator ensures that an active failure
could not result in tie undetected closure of a CFT motor-
operated isolation valve coincident with a LOCA. If this
closure were to occur, the contents of only one CFT would be
available for injection given a single failure coincident
with a LOCA. Installation and removal of locks on the
breaker are conducted under administrative control. Since
this is a verification that the breaker has been locked in
the open position, a 31-day Frequency was chosen to provide
additional assurances that the breaker is locked.

/''N This SR is modified by a Note that allows power to be
Q supplied to the motor-operated isolation valves when RCS

pressure is < [2000) psig, thus allowing operational
flexibility by avoiding unnecessary delays to manipulate the
breakers during plant startups or shutdowns. Even with
power supplied to the valves, inadvertent closure is
prevented by the RCS pressure interlock associated with the
valves. Should closure of the valve occur, in spite of
interlock, the ESFAS signal provided to the valves wou1J
open a closed valve in the event of a LOCA.

REFERENCES 1. (UnitName]FSAR,Section6.3,"EmergencyCoreCooling
System."

2. Title 10, Code of federal Regulations Part 50.46, ,

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

(Ov)
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ECCS-Operating-

B 3.5.2

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) f
B 3.5.2 ECCS-Oceratina

|
i [

BASES
_

BACKGROUND The function of the ECCS is to provide core cooling to ,

ensure that the reactor core is protected after any of the
following accidents:

1. Loss-of-coolant accident (LOCA)i-

2. Rod _ejectionaccident'(REA);_and

3. Steam generator tube rupture _(SGTR).

There are two phases of ECCS operationi injection and
recirculation. In the injection phase, all injection-is -
initially added to the Reactor Coolant System (RCS) via the
cold legs and to the reactor vessel. After the borated
water storage tank (BWST) has'been depleted, the ECCS
recirculation phase is entered as the ECCS suction is
transferred to the containment sump.- -

O- -Two redundant, 100% casacity trains are provided. In
MODES 1. 2, and 3, eac1 train _ consists of high ressure
injection (HPI) and low pressure injection (LPI - subsystems.
In MODES 1, 2, and 3, both trains must be OPERA LE. This
ensures that 100% of the core cooling requirements can be
provided even in the event of a single active failure.-

A suction header supplies water from the BWST or the
containment. sump to the ECCS pumps. Separate piping.
supplies each train. HP1 discharges into-each of the four- <

RCS cold legs between the reactor: coolant pump and the
reactor vessel. LPI discharges into each of the two-core;

| flood nozzles on the reactor vessel-that discharge into the
L vessel downcomer area'. Control valves are set to balance

the HPI flow to the RCS. This flow balance directs|
sufficient flow to the core to meet the analysis assumptionsi

L - following a small-break LOCA in one of _ the RCS cold legs
near a HPI nozzle.'

The HPI pumps are ca)able of discharging to the RCS at an
RCS pressure above tie opening setpoint of the pressurizer '

safety valves. The LPI pumps are capable of discharging to

(continued)-

| (continued)
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B 3.5.2

BASES (continued)

BACKGROUND the RCS at an RCS pressure of approximately 200 psia. When
(continued) the BWST has been nearly emptied, the suction for the LPI

pumps is manually transferred to the containment sump. The
HPI pumps cannot take suction directly from the sump. If

HPI is still needed, a cross-connect fror the discharge side
of the LPI pump to the suction of the HPI pumps would be
opened. This is known as " piggy backing' HPI to LPI and
enables continued HPl to the RCS, if needed, after the UWST
is emptied.

In the long-term cooling period, flow paths in the LPI
System are established to preclude the possibility of boric
acid in the core region reaching an unaccestably high
concentration. One flow path is from the lot leg through
the decay heat suction line from the hot leg and then in a
reverse direction through the containment sum) outlet line
into the sump. The other flow path is throug1 the
pressurizer auxiliary spray line from one LPI train into the
pressurizer and through the hot leg into the top region of
the core. Either flow path prevents concentration of boric
acid to unacceptably high levels.

The HPl subsystem also functions to supply borated water to
the reactor core following increased heat removal events,
such as large steam line breaks (SLBs).

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

During a large-break LOCA, RCf pressure will decrease to
< 200 psia in less than 20 so;onds. The ECCS is actuated
upon receipt of an Engineered Safety feature Actuation
System (ESFAS) signal. The attuation of safeguard loads is
accomplished in a programmed t'me sequence. If offsite
power is available, the safeguard loads sttrt immediately
(in the programmed sequence). If offsite power is not
available, the engineered safety feature (ESF) buses shed
normal operating loads and are connected to the diesel
generators. Safeguard loads are then actuated in the
programmed time sequence. The time delay associated with
diesel starting, sequenced loading, and pump starting

(continued)

(continued)
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] ECCS-Operating
B 3.5.2

BASES (continued),

BACKGROUND determines the time required before pumped flow is available.
(continued) to the core following a LOCA.

The active ECCS components, along with the )assive Core
Flood Tanks-(CFTs) and the BWST covered in .00 3.5.1, " Core
Flood Tanks (CFTs)," and LC0 3.5.4, ' Borated Water Storage
Tank (BWST)," provide the cooling water necessary to meet
GDC 35 (Ref. 1).

,

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

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

O 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 LC0 also ensures that containment temperature limits- are
met.

Both HPI and LPI subsystems are assumed to be OPERABLE in
the large-break LOCA analysis at full power (Ref. 3). This
analysis establishes a minimum required flow for the HPI and
LPI pumps, as well as the minimum required response time for
their actuation. The HPI pump is credited in the small-
break LOCA analysis. This analysis establishes the flow and
discharge head requirements at the design point for the HPI
) ump. The SGTR and SLB analyses also credit the HPI pump

| )ut are not limiting in their design.

(continued)

(continued)
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B 3.5.2

BASES (continued)

APPLICABLE The larbe-break LOCA event with a loss of offsite power
SAFETY ANALYSES and a single failuru (disabling one ECCS train)

(continued) establishes the OPERABILITY requirements for the ECCS.
During the blowdown stage of a LOCA, the RCS depressurizes
as primary coolant is ejected through the break into the
containment. The nuclear reaction is terminated either by
moderator voiding during large breaks or control rod
assembly insertion for small breaks. Following
depressurization, emergency cooling water is injected into
the reactor vessel core flood nozzles, then flows into the
downcomer, fills the lower plenum, and refloods the core.

The LC0 ensures that an ECCS train will deliver sufficient
water to match decay heat boiloff rates soon enough to
minimize core uncovery for a large-break LOCA. It also
ensures that the HPI pump will deliver sufficient water for
a small-break LOCA and provide sufficient boron to maintain
the core subcriticality.

In the LOCA aaalyses, HPl and LPI are not credited until
35 seconds after actuation of the ESFAS signal. This is
based on a loss of offsite power and the associated time
delays in startup and loading of the emergency diesel
generator (EDG). Further, LPI flow is not credited until
RCS pressure drops below the p"mp's shutoff head. For a
large-break LOCA, HPl is not adited at all.

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

LCO in MODES 1, 2, and 3, two independent (and redundant) ECCS
trains are required to ensure that at least one is
available, assuming a single failure in the other train.
Additionally, individual components within the ECCS trains
may be c311ed upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, an ECCS train consists of an HPl
subsystem and an LPI subsystem. Each train includes the
piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the BWST upon an ESFAS
signal and manually transferring suction to the containment
sump.

(continued)

(continued)
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B 3.5.2

BASES (continued)

LC0 During an event requiring ECCS actuation, a flow path is
(continued) provided to ensure an abundant supply of water from the BWST

to the RCS via the HPI and LPI pumps and their respective
discharge flow paths to each of the four cold leg injection
nozzles and the reactor vessel. In the long term, this flow
path may be manually transferred to take its supply from the
containment sump and to supply its flow to the RCS via two
paths, as described in the Background section. |

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 are
required to be OPERABLE to ensure ECCS train OPERABILITY:]

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

APPLICABILITY In MODES 1, 2, and 3, the ECCS train OPERABILITY
,) requirements for the large-break LOCA are based on full

power operation. Although reduced power would not require
the same level of performance, the accident analysis doesi

not provide for reduced cooling requirements in the lower
MODES. The HPI pump performance is based on the small-break
LOCA, which establishes the aump performance curve and has
less dependence on power. Tie HPI pum) perfonnance
requirements are based on a small-brea( LOCA. MODES 2 and 3
requirements are bounded by the MODE 1 analysis.

l As indicatc) in the Note, LC0 3.0.4 and SR 3.0.4 are
i excepted for entry into MODE 3. This exception is required

for plants with an LTOP System arming temperature at or near
the MODE 3 boundary temperature of 350*F. LC0 3.4.12. " Low
Temperature Overpressure Protection (LTOP) System," requires
that certain pumps be rendered ino>erable at and below the

| LTOP System arming temperature. Wien this temperature is at
| or near the MODE 3 boundary temperature, time is needed to
'

restore the inoperable pumps to OPERABLE status. This Note
provides the needed time to restore the pumps and ensures

(continued)

(continued)O
V
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B 3.5.2

BASES (continued)

APPLICABILITY that they will be restored in a timely manner by imposing a
(continued) 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 LCO 3.4.7, "RCS Loops-MODE 5. Loops Filled,"
and LCO 3.4.8, "RCS Loops-HODE 5, Loops Not filled."
HODE 6 core cooling requirements are addressed by LCO 3.9.5,
" Residual Heat Removal and Coolant Circuinton-High "ater
Level," and LC0 3.9.6, " Residual Heat Removal and Coolant
Circulation-Low Water level."

ACT10NS eu.1

With one or more components inoperable and at least 100%
of the safety injection (SI) flow equivalent to a single
OPERABLE ECCS train available, the inoperable components
must be returned to OPERABLE status within 72 hours. The
72-hour Completion Time is based on NRC recommendations
(Ref. 4) that are based on a risk evaluation and is a
reasonable time for 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 available.

The LC0 requires the OPERABILITY 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
its function. Neither does the inoperability of two
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 equipment
such that 100% of the SI flow equivalent to 100% of a single
train remains available. This allows increased flexibility
in plant operations under circumstances when components in
opposite trains are inoperable.

(continued)

(continued)
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( BASES (continued)

AC110NS An event accompanied by a loss of offsite power and the
(continued) failure of an EDG can disable one ECCS train until power is

restored. A reliability analysis (Ref. 4) has shown the
risk of having one full ECCS train inoperable to be
sufficiently low to justify continued operation for
72 hours.

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

(For this facility, acceptable and unacce)tabie combinations
of out-of-ser',1ce components are establisied as follows:)

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 flow equivalent 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.

(j B.1 and 8.2

If the ino)erable components cannot be returned to OPERABLE
status wit 11n the associated Com)10 tion Tirnes, the plant
must be placed in a MODE in whic1 the LC0 does not apply.
This is don slacing the plant in at least MODE 3 within
6 hours anc ,ast MODE 4 within 12 hours. The allowed
Completion are reasonable, based on operating
experience, t reach the required plant conditions from full
power in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification of proper valve )osition ensuras that the flow
path from the ECCS pumps to tie RCS is maintained.
Misalignment of these valves could render both ECCS trains
inoperable. Securing these valves in position by removal of
power or by key locking the control in the correct Josition
ensures that the valves cannot change position as tie result

(continued)(3
V (continued)
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B ?,.5.2

BASES (continued)

SVRVE!LLANCE of an active failure. These valves are of the type
REQUIREMENTS described in Reference 5, which can disable the function of

(continued) both ECCS trains and invalidate the accident analyses. A
12-hour Frequency is considered reasonable in view of other
administrative controls that will ensure that a
mispositioned valve is an unlikely possibility.

SR 3.5.2d
*

Verifying the correct alignment for manual, power-operated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these valves were verified to be in the correct position
prior to locking, sealing, or securing. A valve that
receivcs an actuation signal is allowed to be in a
non-accident position provided the valve will automatically
reposition within the proper stroke time. This surveillance
does not require any testing or valve manipulation. Rather,
it involves verification that those valves capable of being
mispositioned are in the correct position. The 31-day
frequency of this SR was derived from inservice testing
requirements for-)erforming valve testing at least once
every 92 days. 11e 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, the
flow path piping has the potential to develop voids and
pockets of entrained gases. Maintaining the piping from the
ECCS pumps to the RCS full of water ensures that the 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 fc110 wing an
ESFAS signal or during shutdown cooling. The 31-day
frequency takes into consideration the gradual nature of gas
accumulation in the ECCS piping and the existence of
procedural controls governing system operation.

(continued)

(continued)
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B 3.5.2

,

,

BASES (continued)

'

SURVEILLANCE SR 3.5.2.4
REQUIREMENTS

(continued) Flow and differential head are normal tests of centrifugal
pump performance required by Section XI of the American
Society of Mechanical Engineers (ASME) Code. Because RCS-
sressur( is higher than the discharge head of the HP1 and
.Pl pumps, they are tested on recirculation flow.
Delivering their minimum recirculation flow, the pumps
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
OPERABILITY, trend performance, and detect incisient
failures by indicating abnormal performance. T11s testing
also includes those valves in the LPI flow paths that are
opened in long-term cooling to prevent boric acid in the
reactor core region from reaching an unacceptably high>

concentration. A quarterly Frequency for such tests is a
Code requirement.

,

SR 3.5.P.5 and SR ).5.2.64

These SRs demonstrate that each automatic ECCS valve

O actuates to its required )osition on an actual or simulated
ESFAS signal and that eac1 ECCS pump starts on receipt of an
actual or simulated ESFAS signal. The 18-month Frequency
was developed considering the plant conditions needed to
perform the SRs and the potential for unplanned plant
transients if the SRs are performed with the reactor at-
power. The 18-month Frequency is also acceptable based on
consideration of the design reliability (and confirming .

operating experience) of the equipment. The actuation logic
is tested as part of the ESFAS testing, and equipment
performance is monitored as part of the Inservice Testing
Program.

SR 3.5.2.7

This surveillance ensures that these valves are in the
proper position to prevent the HPI pump from exceeding its
runout limit. This 18-month Frequency is based on the same |

reasons as those stated for SR 3.5.2.5 and SR 3.5.2.6.

(continued)

(continued)
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B 3.5.2

BASES (continued)

SURVEILLANCE SR 3.5.2.8
REQUIREMENTS

(continued) This surveillance ensures that the flow controllers for the
LPI throttle valves will automatically contro? the LPI train
flow rate in the desired range and prevent LPI pump runout
as RCS pressure decreases after a LOCA. The 18-month
Frequency is based or, the same reasons as those stated for
SR 3.5.2.5 and SR 3.' .2.6.

SR 3.5.2.9

Periodic inspections of the containment sump ensure that it
is unrestricted and stays in proper operating condition. An
"at refueling" Frequency is sufficient to detect abnormal
degradation and is confirmed by operating experience.

SR 3.5.2.10

A source of fission-product leakage during a LOCA can be
leakage from the ESF Systems external to containment during
the recirculation phase of core cooling. Verifying the
total leak rate for the two trains of the LPI System (SR
[3.5.2.10]) and the two trains of the Containment Spray
System (SR 3.6.6.8) does not exceed 0.57 gallons per hour at
normal operating pressures during sump recirculation
operation or at equivalent hydrostatic pressures provides
assurance that the leak rates assumed for the systems during
the recirculation phase of operation will not be exceeded.
Therefore, assurance is provided that the resultant doses
documented in the safety analysis will not be exceeded. The
frequency of this periodic surveillance (18 months) is based
on the same reasons as those stated for SR 3.5.2.5 and

; SR 3.5.2.6.

|

|

| REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Ganeral Design Criterion 35, " Emergency!

Core Cooling System."

2. Title 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light Water Nuclear Power Plants."

(continued)

(continued)
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,

| BASES (continued)
'uJ

REFERENCES 3. [ Unit Name) FSAR, Section [ ), " Emergency Core Cooling
(continued) System."

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

5. IE Information Notice 87-01, "RHR Valve Misalignment
Causes Degradation of ECCS in PWRs," January 6,1987.
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. ECCS-Shutdown
i B 3.5.3

i

B 3.5 EMERGENCYCORECOOLINGSYSTEMS(ECCS)

j B 3.5.3 ECCS-Shutdown j
i

BASES
..

. .
.

.

The Back round section for Bases B 3.5.2 is-applicable to IBACKGROUND 0

( these Bases, with the following modifications. )

In MODE 4, the required ECCS train consists of two separate
subsystems: hi and' low pressure
injection-(LPI)gh-pressure injection (HPI)dundant, 200%

-

, each consisting of two re4

capacity tra. ins.

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps,-such that water from the borated-
waterstoragetank(BWST)canbeinjectedintotheReactor |

Coolant System (RCS) following the accidents described in
Bases 3.5.2.

,

1 APPLICABLE The Applicable Safet Analyses section of Bases 3.5.2 is.
SAFETY ANALYSES applicable to these ases. 3

Due to the stable conditions associated with operaticn in
MODE 4 and the reduced probnbility of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced. Included in these reductions is that automatic- ;

Engineered Safety Feature Actuation System (ESFAb) actuation
is not available. Sufficient time exists for manual -

actuation of the required ECCS to mitigate the consequences
of a DBA.

An additional relaxation in the ECCS requirements for MODE 4
is that only one ECCS train-is= required. This requirement
dictates that single failures are not considered during-this
MODE.

I

LCO In MODE 4, one of the two independent (and-redundant) ECCS-
trains is required to ensure sufficient ECCS flow is
available to the core following a DBA.

!

(continued)
_ .. .-

(continued).
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BASES (continued)

LCO In MODE 4, an ECCS train consists of an HPI subsystem and an
(continued) LPI subsystem. Each train includes the piping, instruments,

and controls to ensure an OPERABLE flow path capable of
taking suction from the BWST and transferring suction to the
containment sump.

Dur'ing an eve'at requiring ECCS actuation, a flow path is
required to arovide an abundant supply of water from the
BWST to the 105, via the ECCS pumps and their respective
supply headers, to each of the four cold leg injection
nozzles. In the long tern., this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

[For this facility, the following support systems are
required to be OPERABLE to ensure ECCS LPI and HPI
subsystemOPERABill1Y:)

(for this f'icility, those required support systems which,
upon their failure, do not require declaring the ECCS LPI
and HPl subsystems inoperable and their justification are
as follows:)

This LC0 is modified by a Note which states that HPI
actuation may b9 blocked in accordance with LCO 3.4.12. " Low
Temperature Overpressure Protection (LTOP) System." Under
LCO 3.4.12, this requirement must be met withia 15 mir.utes
before decreasing RCS temperature to s[283)'F, in order to
comply with the LTOP analysis. Operator action is then
required to initiate HPl. In the event of a loss-of-coolant
accident (LOCA) requiring HPI actuation, the time required
for operator action has been shown to be acceptable by
analysis.

__ __

APPLICABILITY In MODES 1, 2, and 3, the OPERABillTY requirements for the
ECCS are covered by LCO 3.5.2, "ECCS-Operating."

In MODE 4 with the RCS temperature below 280'F, one
OPERABLE ECCS train is acceptable without single failure
consideration, on the basis of the stable reactivity
condition of the reactor and the limited core cooling
requirements.

(continued)

(continued)
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IO BASES (continued)V -

APPLICABILITY In MODES 5 and 6, plant conditions are such that the
(continued) probability of 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," i

and LCO 3.4.8, "RCS Loops-MODE 5. Loops Not Filled." MODE l

6 core cooling requirements are addressed by LCO 3.9.4, "DHR I

and Coolant Circulation-High Water Level," and LCO 3.9.5,
"DHR and Coolant Circulation-Low Water Level."

ACTIONS L.1

for this facility, an OPERABLE ECCS LPI subsystem consists
of an LPI pump, heat exchanger, piping, instruments, and
controls to ensure an OPERABLE flow path.

If no LPI subsystem train is OPERABLE, the unit is not
prepared to respond to a LOCA or to continue cooldown using
the LP3 pumps and decay heat exchangers. The Completion
Time of 15 minutes, which would restore at least one ECCS
LPI subsystem to OPERABLE status, ensures that prompt action

h is taken to restore the required cooling capacity.
V Normally, in MODE 4, reactor decay heat must be removed by

an LPI train operating with suction from the RCS. If no LPI
train is OPERABLE for this function, reactor decay heat must
be removed by some alternate method, such as use of the
steam generator (s) (SG). The alternate means of heat
removal must continue until the inoperable ECCS LPI
subsystem can be restored to operation so that continuation

: of decay heat removal (DHR) is provided.

If both LPI pumps and heat exchangers are inoperable, it
would be unwise to require the plant to go to MODE 5, where
the only available heat removal system is the LPI trains
operating in the DHR mode. Therefore, the appropriate
action is to initiate measures to restore one ECCS LPI
subsystem and to continue the actions until the subsystem-
is restored to OPERABLL status.

(continued)
_

(continued),
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ECCS-Shutdown
B 3.5.3

BASES (continued)

ACTIONS 1L1
(continued)

For this facility, an OPERABLE ECCS HPI subsystem consists
of an HPI pump and flow path from the BWST. The subsystem
includes all the necessary piping, instruments, and controls
required to ensure an OPNABLE flow path.

If no ECCS HPI subsystem is OPERABLE, due to the
inoperability of the HPI pump or flow path from the BWST,
the plant is not prepared to provide high-3ressure response
to Design Basis Events requiring ESFAS. T1e 1-hour
Completion Time to restore at least one ECCS HPI subsystem
to OPERABLE status ensures that prompt action is taken to
provide the required cooling ca)acity or to initiate actions
to place the plant in H0DE 5, w1ere an ECCS train is not
required.

The Note associated with Required Action B.1 is intended to
convey that continuation of actions is needed to restore the
ECCS HP! subsystem to OPERABLE status, considering that the
plant cannot go to MODE 5 because no DHR capability is
available.

9m
When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be initiated. Twenty-four hours is a reasonable
time, based on operating experience, to reach MODE 5 in an
orderly manner and without challenging plant systems or
operators. The Note e;sociated with Required Action A.1 is
intended to restrict entry into this condition to only when
at least one LPI subsystem is OPERABLE. The Note also is
intended to convey the suspension of further action to reach
MODE 5 if, while in Condition C, all LPI subsystems become
inoperable. Should the plant be in Condition A, no LPI
subsystems OPERABLE, it is not advisable or practical to go
to MODE 5. In this situation, the SGs can be used to
maintain MODE 4 until an LPI subsystem is restored to
OPERABLE status. Should the plant be in Condition B only,
an inoperable HPI subsystem, it is possible to reach MODE 5
by using an LPI subsystem.

(continued)
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ECCS-Shutdown
B 3.5.3

,

1

BASES (continued)

SURVEILLANCE The applicable surveillance descriptions from Bases 3.5 2
REQUIREMENTS apply.

_

REFERENCES The applicable references from Bases 3.5.2 apply.

-wa .w

A
U,

'
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BWST
B 3.5.4

p B 3.5 EMERGENCYCORECOOLINGSYSTEMS(ECCS)

h B 3.5.4 Borsted Water Storace Tank (BWST)

BASES

BACKGROUND The.BWST supports the ECCS and the Containment Spray System
by providing a source of borated water for ECCS and
containment spray pump operation. In addition, the BWST
supplies borated water to the refueling pool for refueling
operations.

The BWST supplies two ECCS trains, each by a separate,
redundant supply header. Each header also supplies one
train of the Containment Spray System.- A normally open,
motor-o)erated isolation valve is )rovided in each header to
allow tie operator to isolate the 3WST from the ECCS after
the ECCS pump suction has been transferred to the
containment sump following depletion'of the BWST during a

.

loss-of-coolant accident (LOCA). Use of a single BWST to
'

supply both ECCS trains is acceptable.because the BWST is a
passive component and passive failures are not assumed in
the analysis of Design Basis Events (DBEs) to occur
coincidentally with the Design Basis Accident (DBA).

_13
V The ECCS and containment spray pumps are provided with

recirculation lines that ensure that each pum) can maintain
m;nimum flow requirements when operating at sautoff head
conditions. These lines discharge back to the BWST, which
is vented to the atmosphere. When the suction for the ECCS
and containment spray pumps is transferred to the
containment sump, this flow path must be isolated to prevent
a release of the containment sump-contents to the BWST. If
not isolated, this could result in a release-of contaminants
to the atmosphere and the eventual loss of suction head for
the pumps.

This LCO ensures that the BWST contains sufficient borated>

'

water to support the ECCS during the injection phase,
ensures that a sufficient water volume exists in the
containment sump to support continued operation of the ECCS ,

and containment spray pumps at the time of transfer to the
recirculation mode of cooling, and ensures that the reactor
remains subcritical following a LOCA. Insufficient _ water ;

inventory in the BWST could result in insufficient cooling t

capacity of- the ECCS when the transfer to the-recirculation
mode occurs.

.(continued)
O
ty _(continued)
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BWST
B 3.5.4

BASLS (continued) <

BACKGROUND Improper boron concentrations could result in a loss of
(continued) 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. 1

APPLICABLE During accident conditions, the BWST provides a source of
SAFETY ANALYSES borated water to the high pressure injection (HPI), low

pressure injection (LPI), and containment spray pumps. As
such, it provides core cooling and replacement inventory,
containment cooling and depressurization, and is a source of
negative reactivity for reactor shutdown. The design basis
transients and applicable safety analyses concerning each of
these sysums are discussed in the Applicable Safety
Anclyses section of Specifications B 3.5.2, "ECCS- ,

Operating," and B 3.6.5, " Containment Spray and Cooling
Systems." Reference to these analyses is used to assess
changes to the BWST in order to evaluate their effects in

,

relation to the acceptance limits.

The limit on volup of (t 415,200 gallons and
5 449,000 gallensj is based on several factors. Sufficient
deliverable volume must be available to provide at least
20 minutes of full flow of all ECCS pumps prior to the
transfer to the containment sump for recirculation.
Twenty minutes gives the operator adequate time to prepare
for switchover to containment sump recirculation.

A seennd factor that affects the minimum rsquired BWST
volume is the ability to support continued (CCS pump
operation after the manual transfer to recirculation occurs,,

i When ECCS pump suction is transferred to the sump, there
must be sufficient water in the sump to ensure adequate net
positive suction head (NPSH) for the LPI and containment
spray pumps. This NPSH calculation is described in the FSAR
(Ref.1), and the amount of water that enters the sump from
the BWST and other sources is one of the input assumptions.
Since the BWST is the. main source that contributes to the ,

amount of water in the sump following a LOCA, the
calculation must not take credit for more than the minimum
volume of usable water from the BWST.

(continued)

(continued)
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} BWST

B 3.5.4

BASES (continued) I

O ' :
APPLICABLE The third factor is that the volume of water in the BWST'

; SAFETY ANALYSES must be within a range that will ensure that the solution in ;

i (continued) the sump following a LOCA is within a specified pH range
that will minimize the evolution of iodine and the effect of
chloride and caustic stress corrosion cracking on the
mechanical systems and components.

The volume range ensures that refueling requirements are met
and that the capacity of the ~BWST is not exceeded Note
that the volume limits refer to total, rather than usable,
volume required to be in the BWST; a certain amount of water
is unusable because of tank discharge line location or other-
physical characteristics.

The [2270) ppm limit for minimum boron concentration was
established to ensure that, following a LOCA with a minimum
BWST level, the reactor will remain suberitical in the cold .

'

condition following mixing of the BWST and Reactor Coolant
System (RCS) water volumes. Large-break LOCAs assume that
all control rods remain withdrawn from the core.

The minimum and maximum concentration limits both ensure
that the solution in the sump following a 10CA is within a ,

specified pH range that will minimize the evolution of

<O iodine and the effect of chloride and caustic stress-
corrosion cracking on the mechanical systems and components.

The (2450) ppm maximum limit for boron concentration in the
BWST also is based on the potential for boron precipitation
in the core during the long-term cooling period following a
LOCA. For a cold leg break,. 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 te proceed in this manner, a point *

may be reached where boron precipitation will occur in the.
core. Post-LOCA emergency procedures direct the operator to
establish dilution flow paths in the LPI System to )revent
this condition by establishing a forced flow path tirough
the core regardless of break location. These procedures are
based on the minimum time in which precipitation could

,

occur, assuming that maximuin boron concentrations exist in
the borated water sources used for injection following a
LOCA.

(continued)
.

(continued)
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BASES (continued) o
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'

APPLICABLE Boron conn n w.tions in the BWST in excess of the limit
SAFETY ANALYSES could result in precipitation earlier than assumed in the

(continued) analysis.
|~The (40)'F lower limit on the temperature of the solution in

the BWST was established to ensure that the solution will
not freeze. This temperature also helps prevent boron
precipitation and ensures that water injection in the
reactor vessel will not be colder than the lowest
temperature assumed in reactor vessel stress analysis. The
[100]'F upper limit on the temperature of the BWST contents
1s consistent with the maximum injection water temperature
assumed in the LOCA analysis, i

lhe numerical values of the parameters stated in the SR are
actual values and do not include allowance for instrument
errors.

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

-- -.-

LC0 The BWST exists ta ensure that an adequate su> ply of borated
water 1s available to cool and depressurize tie containment
in the event of a DBA; to cool and cover the core in the
event of a LOCA, thereby ensuring the reactor remains
subcritical following a DBA; and to ensure adequate level
exists in the containment sump to sup) ort ECCS and
containment spray pump operation in t1e recirculation MODE.
To be considered OPERABLE, the BWST must meet the limits
established in SRs for volume, boron concentration, and
temperature.

(For this facility, the following support systems are
required to be OPERABLE to ensure BWST OPERABILITY:]

[Fer this facility, those required support system which,
upon their failure, do not require declaring the BWST
inoperable and their justification cre as follows:)

APPLICABILITY In MODES 1, 2, 3, and 4, the BWST OPERABILITY requirements
are dictated by the ECCS and Containment Spray System
OPERABILITY requirements., Since both the ECCS and

(continued)

(continued)
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BWST

B 3.5.4

BASES (continued)

G) '

APPLICABILITY Containment Spray System must be OPiP/BLE in MODES 1, 2, 3
(continued) and 4, the BWST must be OPERABLE to support their operation.

Core cooling requirements in MODE 5 are addressed by
LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled," and

; LCO 3.4.8, "RCS Loops-MODE 5, Loops Not *illed,"
respectively. MODE 6 core cooling requirninents are
addressed by LCO 3.9.4 "DHR and Coolant Circulation-High
Water Level," and LCO 3.9.5, "DHR and Coolant
Circulation-Low Water Level."

ACTIONS Ad
if the BWST borated water volume, boron concentration, or
borated water temperature is not within limits, the BWST
must be returned to within limits within I hour. In this
condition, neither the ECCS nor the Containment Spray System
can perform its 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 the BWST is ,

not required. The short period of 1-hour to restore the(g ,

i CWST to OPERABLE is based on this condition simultaneously
L./ affecting multiple trains.

If the equipment used to verify BWST borated water volume,
concentration, or temperature is determined to be
inoperable, the BWST is considered to be not within limits
ar.d Required Action A.1 applies to restore such equipment to
OPERABLE status,

B.1 and B.2

If the BWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
MODE 5 within 36 hours. The c.110wed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner without
challenging plant systems.

..

(continued)

O
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BWST
B 3.5.4

BASES (continued)

SURVEILLANCE SR 3.5.4.1,

REQVIREMENTS
Verification every 24 hours that the BWST water temperature
is within the specified temperature band ensures that the
boron will not precipitate, the fluid will not freeze, the
fluid temperature entering tha reactor vessel will not be
cnider than assumed in the reactor vessel stress analysis,
and the fluid temperature entering the reactor vessel will
not be hotter than assumed in the LOCA analysis. The
24-hour Frequency is short enough to identify a temperature
change that would ap p oach either temperature ~ limit and has
been shown to be acceptable through operating experience.

The SR is modified by a Hote that requires the surveillance
to be performed only when the ambient air tem)eratures are
outside the operating temperature limits of tic BWST. With
ambient temperatures within this band, the BWST temperature
should not exceed the limits.

[For this facility, BWST borated water temperature is
measured as follows:)

SR 3.5.4.2

Verification every 7 days that the BWST contained volume is
maintained within the required range ensures that a
sufficient .nitial supply is available for injection and to
oupport continued ECCS pump operation on recirculation.
Since the BWST volume is normally stable and provided with a
low level alarm, a 7-day Frequency has bean proven to be
appropriate through operating experience.

[For this facility, BWST borated water volume is measu ed as
follows:]

SR 3.5.4J

Verification every 7 days that the boron concentration of
the BWST fluid is maintained within the required band
ensures that the reactor will remain subcritical following a
LOCA. Since the BWST volume is normally stable, a 7-day
sampling Frequency is appropriate and has been shown ' he
acceptable through operating experience.

[For this facility, BWST boron concentration is measured as
follows:)

(continued)
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d
REFERENCES 1. :: Unit Name) FSAR, Section (b), "(Title)," and Section

;15), "(Title)."
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Containment
B 3.6.) )

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment

BASES

|

BACKGROUND The containment is comprised of the concrete reactor build-
ing, its steel liner, and the penetrations through this '

structure. The structure is designed to contain radioactive
mat 4 rial 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).
Additionally, this structure provides biological shielding
from the fis; ion products that may be present in the
containment atmosphere following accident conditions.

The containment is a reinforced concrete structure with a
cylindrical wall, a: flat foundation mat, and a shallow dome
roof. For containments with ungrouted tendons, the cylinder
wall is prestressed with a post-tensioning system in the
vertical and horizontal directions, and the dome roof is

e prestressed using:a three-way post-tensioning system. The
inside surface of the-containmenttis lined with a carbon
steel liner to ensure a high degree'of leak tightness during
operating and accident conditions.

The concrete reactor building is requi}ed for structural
integrity of the containment under DBA conditions. The
steel liner and its penetrations establish the leakage-
limiting boundary of the containment. Maintaining the
containment OPERA 3LE limits the leakage of fission-product
radioactivity from the containment 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, Appendix J (Ref. 2), as
modified by approved exemptions.

--

APPLICARLE The safety design basis for the containment is that the
SAFETY ANALYSES containment must withstand the pressures and temperatures

of the limiting DBA without exceeding the design leakege

(continued)

(continued)
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Containment
B 3.6.1.

BASES (continued)

APPLICABLE rate, so that, in conjunction with the other containment
SAFETY ANALYSES systems and ENGINEERED SAFETY FEATURE systems, the

(continued) celease 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
OPERABILITY from high pressures and temperatures are a loss-
of-coolant accident (LOCA), a steam line break, and a rod
ejection accideat (REA) (Ref. 3). In addition, release of
significant fission-product radioactivity within containment
can occur from a LOCA or a REA. 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 [0.25]% of
containment air weight per day (Ref. 4). 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 leakage rate at the calculated
maximum peak containment pressure (P ) resulting from the
limiting DBA. The allowable leakage rate represented by L
forms the basis for the acceptance criteria imposed on all,
containment leakage rate testing. For this unit, L. -
[0.25]% per day and P, = [53.9] psig, resulting from the'

limiting design basis LOCA (Ref. 4).

Satisfactory leakage-rate test results are 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)
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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 the thyroid

(continued) 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 Statement.

LCO The requirements stated in this LC0 define the performance
of the containment fission-product barrier. The containment
design ' leakage rate (L ) is an assumed initial condition.
By limiting leakage to within the acceptance criteria of
10 CFR 50, Appendix J (Ref. 2), containment OPERABILITY is
maintained.

The containment LC0_ requires that containment OPERABILITY
be maintained. Other containment LCOs support this LCO by
ensuring:

All penetrations required to be closed during accidentn a.

( )) conditions are either:
N.

1. capable of being closed by an OPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
deactivated automatic valves secured in their
closed positions, except as provided in
Reference [ ];

b. All equipment hatches are closed;

Each airlock is OPERABLE (see LC0 3.6.2, Condition C,c.
Note 1);

d. The containment leakage rates are within their limits
as (afined in the Containment Leakage Rate Testing
Prograra;

The sealing mechanism associated with each penetratione.
(e.g., welds, bellows, or 0-rings) is OPERABLE; and

(continued)

g (continued)
? )
(/
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BASES (continued)

LC0 f. The structural integrity of the containment is assured
(coctinued) 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 LC0 3.6.1 will ensure a containment
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 (Ref.1) (or NRC
staff-approved' licensing basis) following the most hmiting
DBA. The provisions of this LC0 are implementad as follows:

a. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is ensured by SR 3.6.3.4, SR 3.6.3.5,
SR 3.6.3.6, and SR 3.6.3.7 of LCO 3.6.3, " Containment
Isolation Valves." Some of the valves that must be
closed to meet the. accident analys.is assumptions may
be opened on an intermittent basis under administra-
tive controls. These valves' are identified in -
Reference 4. The SRs require-that the-associated
containment isolation valves close within the required
time limit, that the affected penetration is isolated
by closed isolation valves or bl_ind flanges, or the
plant is shut down. In addition, the Type C test
required by SR 3.6.3.7 and Appendix J requires that
these containment isolation valves meet specified
leakage-rate criteria, namely, that the combined
leakage rate for all penetrations and valves subject
to Type B and C tests shall be less than 0.6 L .

b. The OPERABILITY of the containment equipment hatch
is assured by compliance with the leakage criteria
established by 10 CFR 50, Appendix J (Ref. 2).

(continued)

(continued)
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Containment .

.'-B 3.6.1

h) BASES (continued)
%.

LCO c. The OPERABILITY of containment air locks is assured
(continued) by conformance with 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), leakage-test requirements, as
described in the containment Leakage Rate Testing ;

n Program; and that the door interlocks function as
" required;

T[eM N.
Tse) containment leakage-rate requirements conform with
mt ose of 10 CFR 50, Appendix J (Ref. 2), and theh

J . # Containment Leakage Rate Testing Program. These 1,

' requirements are implemented to ensure that the*

. reactor containment, as a whole, and each of its
< penetrations * and isolation valves do not exceed the

specified leakage rates; and i
!

The sitccessful" completion of all the leakage-testinge.
requirements: stipulated in 10 CFR 50, Appendix J
(Ref. 2), isinecessary to assure the OPERABILITY of-
penetration sealing mechanisms.

The measures implementeddo medtlthe above requirements !

provide-assurance that'the' containment will perform its
designed safety function =to mitigateithe consequences of
accidents that could result in offs'ite' exposures comparable
to the 10 CFR 100 (Ref.1) guidelines, tor some fraction as
established in the NRC staff-approved licensing basis. :

APPLICABILITY In MODES 1, 2, 3, and 4,- a DBA could cause a release of
radioactive material into containment. In MODES 5 and 6,
the probability'and-consequences 1of these events are reduced
due to the pressure and temperature limitations of -these
MODES. Therefore, in MODE 5, containment is not required to
be OPERABLE to prevent leakage of radioactive material from
containment. The requirements for containment during MODE 6
are addressed in LCO 3.9.3, " Containment Penetrations."

(continued)
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B 3.6.1

.

BASES (continued) j

ACTIONS /L1

In the event containment is inoperable, containment must
be restored'to OPERABLE status within 1 hour. The 1-hour
Completion Time for correcting the problem is commensurate
wit 1 the importance of maintaining containment during MODES
1, 2, 3, and 4. This time period also ensures the
probability of an accident (requiring containment i

OPERABit.ITY) occurring during periods where containment is
inoperable is' minimai.

B.1 and B.2; j

If containment- cannot be restored to OPERABLE status in
the associated Completion Time, the plant must be placed in 4

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

i

MODE 5 within 36 hours The. allowed Cc:apletion Times are ~

reasonable, based on of.erating experience, to reach therequired MODES from fu 1 power in an orderly manner and
without challenging' plant systems.:

-
.

O
SURVEILLANCE E 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage rate test require-
ments of 10 CFR 50, Appendix J (Ref; ?), as modified by
approved exemptions as described in: the Containment 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
except air locks (Type B Leakage Tests), and containment
isolation valves except (42]-inch purge valves (Type C
Leakage Tests). Leakage rate testing of the containment
purge valves is addressed in LCO 3.6.3, " Containment
Isolation Valves." Air-lock door-scal leakage testing is
addressed in LC0 3.6.2, " Containment Air Locks." SR
Frequencies are as required by Appendix J or identified in
the Containment Leakage Rate Testing Program. Thus, SR
3.0.2 (which allows SR frequency extensions) does not coply.

(continued)

(continued)
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Containment.
=B 3.6.1- !

BASES (continued)

SURVEILLANCE These periodic testing requirements verify that'the
REQUIREMENTS- containment leakage rate does not exceed the-leakage rate

(continued). assumed in the safety analyses.

SR 3.6.1 ;2 -

For-_ containment with ungrouted, pnst-tensioned tendons,-this
surveillance ensures that the structural' integrity of the
containment will_be maintained in:accordance with the
provisions of the Containment Tendon Surveillance Program.
Testing and frequency are consistent with the '

recommendations of Regulatory Guide 1.35-(Ref. 5).
,

-m
;

REFERENCES 1. ^ Title |10,cCode of Federal-Regulations, Part'100.ll,
' Determination of Exclusion Area Low Population Zone
and PopulationLCenter Distance."

2. Title 10,7 Code of Federali Regulations, Part 50,
Appendix- M " Primary Reactor containment Leakage-
Testing for Water-Cooled' Power Reactors." i

3. _[UnitName]FSAR.Section.[ .-"[ Accident' Analysis)."

-Systems).")FSAR,SectioI1_[ ' jNM';[ Containment-
4. [ Unit Name

,"'
!

,

5. - Regulatory Guide 1.35. " Inservice: Inspection of '

Ungrouted Tendons in. Prestressed Concrete Containment.
;

Structures."
i

,

t
'%J
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Containment-Air Locks'
B 3.6.2-

:O
3.6 CONTAINMENT SYSTEMS

B 3.6.2 Containment Air Locks

BASES
..

BACKGR0VND Containment air locks form part of the containment pressure-
boundary and provide-a means for personnel access during all

-

MODES .of operation.

'Eafh a'ir lock _is nominally a right circular cylinder, .
!10 feettin diameter, with a do'or at. both ends. The doors-

-

' are interlocked to prevent. simultaneous opening. During -, ,

J periods.when(containmenteis not required to-be.0PERABLE, the;
' door interlockTmechanism may- be disabled, allowing both
doors of-an:cirslock to: remain open for extended periods

_

whenifr'equent containment entry is.necessary. Each air-lock
door'has 'been designed and is ' tested to certify its ability .
to withsta'nd a. pressure.in excess'of the maximum expected
pressure' followingla Design _ Basis Accident;(DBA) in Contain-
ment. -As suchlic16sure of a single door supports Contain-
ment' 0PERABILITY;|3Each of the doors contains double--

_q gasketed seals 'andJ1ocal leakage-rate testing ca) ability to
f ensure )ressure :iptegrity.i To effect. a leak-tigit seal,- the

air-loc ( design =uses, pressure seated doors (i.e., .an
.

increase in containment' internal pressure = results in
increased sealing. force on each door)y

n;ps
Each personnel air-lock door is;proitided'with limit switches

-that provide control room 1 indication of door. position.,

1 Additionally, control room indication is provided to alert
the operator whenever an air-lock-door interlock mechanism
is defeated. '

The containment air locks form part -of the ' containment ~
|

L 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-
L SRs are in conformance with 10 CFR 50, Appendix'.J (Ref. 1),

as modified by approved exemptions.

._.

'(continued)-

!
Q'
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Containment Air Locks
B 3.6.2

BASES (continued)

APPLICABLE The containment air lock LC0 is derived from the require-
SAFETY ANALYSES ments 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 analysis. For exam)le, the loss-of-coolant accident
(LOCA) analysis requires tie 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 basis (e.g., specified fraction of
10 CFR 100 limits). As delineated in 10 CFR 100 (Ref. 2),
the~ determination of excluslon areas and low population
zones surrounding a site must consider a fission-product
release from the core with offsite release based on the
expected demonstrableileakage rate from the containment.

The DBAs th'at result-in'a release of radioactive material
within containment'are a LOCA, a steam line break, and a rod
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 [0.25]Lof containment. air weight per day
(Ref. 4). This leakage' rate. is defined in 10 CFR 50,
Appendix J (Ref.1), as L unit-specific:#1: the maximum
allowable containment leaka[ge rate'at the calculated maximum
peak containment )ressure (P ) (unit-specific #] following a
DBA. This allowaale leakage rate formsithe basis for the
acceptance criteria imposed on the SRs| associated with the
air lock.

The acceptance criteria applied to DBA releases of radio-
active material to the environmant are given in terms c'
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

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 rem to the thyroid from iodine

(continued) exposure, or both. The NRC staff-approved licensing basis
may use some fraction of these limits.

Closure of single door in each air lock is sufficient to-
support containment OPERABILITY following postulated events.
Nevertheless, both doors are kept closed when the air lock
is_not-being used for normal entry and exit from

Leontainment.
4

The containment air locks satisfy Criterion 3 of the NRC
Jlnterim Policy Statement.

i

LC0 Each containment air lock forms part of the containment
pressure. boundary., As. a part of containment, the air-lock
safety function.isErelated to control of offsite radiation
exposures resulting from a DBA. Thus, each air lock's
structural integrity (and leak tightness are essential to the
successful mitigatjon of such~ an event.

Each air lock is required to be' OPERABLE. For the air lock
to be considered OPERABLE, the air-lock interlock mechanism
must be OPERABLE, the air lock must: be in compliance with
the Type B air lock leakage-test,,and both air-lock doors
must be OPERABLE. The interlock allows.only one air-lock
door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment does
not exist when containment is required to be OPERABLE. The
closure of a single door in an air lock will maintain
containment OPERABILITY, since each door is designed to
withstand the peak containment pressure calculated to occur
following a DBA.

This LC0 provides. assurance that the containment air locks
will perform their designed safety function to mitigate the
consequences 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)
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Containment Air Locks
B 3.6.2

BASES (continued) 4

LC0 (For this facility the following support systems are
(continued) required to be OPERABLE to ensure containment air locks

OPERABILITY:]

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

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, the containment air locks are not required in
MODE 5 to prevent leakage of radioactive material from
containment. The requirements for the containment air locks
during MODE 6' refueling operations are addressed in LC0
3.9.4, " Containment Building Penetrations."

lhe Required Actions for Conditions A, B, and C are modified
by a Note that allows entry and exit to perform repairs on
the affected air lock component. .If the outer door is
iMperable, then it may be easily accessed to r(pair. If

the inner door is the one that is inoperable, hc.ever, then
,

a short time exists when the containment boundary is not
irdact (during access throu
to open the OPERABLE door, gh the outer' door).

The ability
even if it means the containment

boundary is temporarily not intact, is acceptable due to 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 aermit, entry and exit
should be via an OPERABLE air loc (.

An additional Note has been included to provide clarifica-
tion that all containment air locks are treated as an entity
for this LC0 with a single Completion Time.

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
air locks, the OPERABLE door must be verified closed and
must remain closed in each affected containment air lock.

(continued)

(continued)
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Containment Air Locks
B 3.6.2- '

O BASES (continued)V
ACTIONS This assures a leak-tight containment' barrier is maintained

(continued) by the use of an OPERABLE air-lock door. This action must
1

be completed within 1 hour. This specified time period is :
consistent with the ACTIONS of LCO 3.6.l, " Containment," i

which requires containment be restored to OPERABLE status
within 1 hour.

In addition, the inoperable door in-each affected air lock
must be restored to.0PERABLE status, or the affected air

Glock penetration must be. isolated by the use of the remain-
-

n cing OPERABLE air-lock door. One of these two Required

li" :' Actions ~ must, be completed within the 24-hour CompletionTime.;;The associated Completion Time is-considered
reasonable /for| restoring the air-lock door to OPERABLE
statusfconsidering the OPERABLE door of the affected .r
lock;is'being maintained closed.-

Required A6 tion A.2.2.2 verifies that an air lock with an
inoperable' door has been isclated by the use of a: locked and -

-

closed OPERABLE air-lock door. -This ensures that an-
acceptable containment leakage boundary is maintained. The
leakage-rate acceptance criteria are as defined in

N SR 3.6.2.1. The periodictinterval of 31 days is based on
engineering judgment and is considered adequate in view of-
other administrative controls, suchias door status
iNications available to the' operator that ensure that the
OPERABLE air-lock-door remains closede

a .-
B.l. B.2.1. B.2.2.1. and B.2.2.2

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

Condition B is modified by a Note that allows entry and-exit
through an air lock under the control- of a dedicated
individual stationed at the air' lock to ensure that only one
door is opened at a time and to ensure that the opened door
is immediately closed.

C.1-and C.2

With one or more air lock (s) inoperable for reasons other
than those described in Conditions A or B, one door in the

(continued)

(continued)
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Containment Air Locks
B 3.6.2

BASES (continued)

ACTIONS containment air lock must be verified to be closed. This
(continued) action must be completed within the I hour Completion Time.

This specified time period is consistent with the ACTIONS of
LC0 3.6.1, " Containment," which requires that containment be
rostored to OPERABLE states within I hour.

Additionally, the affected air locks (s) must be restored to
OPERABLE status within the 24-hour Completion Time. The
specified time period is considered reasonable for restoring
inoporable air locks to OPERABLE status assuming that at
least one door is 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 doors in an air lock fail the air-lock door-seal
test, SR 3.6.2.1.

D.1 and 0.2

The plant must be placed in a MODE in 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 reautred MODES from full power in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.2.1
REQUIREMENTS "

Maintaining containment air locks OPERABLE requires compli-
ance with the leakage-rate test requirements of 10 CFR 50,
Appendix J (Ref. 1), 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
accordance with 10 CFR 50, Appendix J, are stated in this
SR. The periodic testing requirements verify that the air-
lock leakage does not exceed the allowed fraction of the

(continued)
,

(continued)
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'ContainmentiAir Locks-:
B 3.6.2.

BASES (continued) i

SURVEILLANCE overall containment leakage rate. .The Surveillance
REQUIREMENTS Frequency is required by Appendix J, as. modified by approved

(continued) exemptions, and is described in the Containment Leakage Rate
Testing Program. Thus, SR 3.0.2 (which allows Surveillance 4

Freque my extensions) does-not apply.

The SR has been modified by'a Note to indicate an-inoperable
-air-lock door does not , invalidate the previous successful-
performance of an overall air-lock lea < age test. This is

(considered' reasonable since.either air-lock door is capable
"of providing a fission-product barrier in the. event of_.af
.DBA. ,

,

"SR 43,6.2.2' i
n.

The f air-lock > door' interlock is designed to prevent -
simultaneous' opening of both doors in.a single air lock..
Since both the inner /and outer doors of an air lock are
designed ~to withstand the maximum ex)ected post-accident-
containment pressure,-~ closure of eitler door will: ensure
containment OPERABILITY. . Thus,:the door interlock feature '

ensures that containment OPERABILITY is maintained while.the-
air lock is being used.for personnel transit in and out-of

O -

the containment. ' Periodic testing-of- this interlock
demonstrates that therinterlock will function as designed, . >>

and that simultaneous inner and outer door opening will:not-
inadvertently- occur._ Due- to the purely, mechanical: nature; of :

this interlock, .and given that ;the interlock mechanism is.

only challenged when containmentris entered, this test is
| only required to be performed pHor to entering containment,-
; but is not required more- frequently- than 184 days. The
! 184-day test interval is based on engineering judgment and

is considered adequate in-view tof other -indications of door -
| and- interlock mechanism- status-'available to . operations
j personnel.
!
1

'

REFERENCES 1. Title 10, Code of Federal Regulations, ~ Part 50,
Appendix J, " Primary Reactor Containment Leakage

-

Testing for Water-Cooled Power Reactors."*

(continued),

i

(continued)
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Containment Air Locks
B 3.6.2

BASES (continued)

REFERENCES 2. Title 10, Code of Federal Regulations, Part 100.11,
(continued) " Determination of Exclusion Area, Low Population Zone

and Population Center Distance."

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

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

-

5

0

.
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Containment isolation Valves !

B 3.6.3

B 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment Isolation Valves

BASES

,

|
BACKGROUND The containment isolation valves form part of- the contain- '

ment pressure boundary and provide a means for fluid
penetrations not serving accident-consequence-limiting
.. systems;to be provided with two isolation barriers that.are

_if closed on an automatic isclation signal. These isolatirn i
^ ' devices consist of either passive devices or active |
v ' (automatic) devices. Locked-closed manual valves, l

" deactivated' automatic valves secured in their closed |
positioni(iiicluding check valves with flow through the valve

,

secured);1 blind 1 flanges, and closed systems are consic'ered
passive devices h Closed-systems are those systems designed |

in accordance with 10.CFR 50, Appendix A, GDC 57'(Ref. 1). ;

Check valves, or othesautomatic-valves designed to (. lose
following(an a'ccident without operator action, are.
considered active ~ devices. Two barriers in series are
provided for^eachJpenetration.so that no single credible
failure or malfunction of, antactive component can rasult in,

a loss of isolation'(and;possibly loss of containment
(' OPERABILITY)' or leakage ~ that exceeds limits assume <1 in the-

safety analyses. One of these barriers may be a closed
system inside containment-(in accordance with the require -

;

ments of 10 CFR 50, Appendix A, GDC 57)).(typically containment isolation valves ^make up; the. These barriers

containment-isolation system.

Containment isolation occurs upon receipt of a.Figh
containment pressure or diverse containment isolation
signal. The containment. isolation signal closes automatic
containment isolation valves in fluid penetrations not
required for operation of engineered safeguard 1 systems to
prevent leakage of radioactive _ material.- Upon actuation of
high-pressure injection, automatic containment- valves also
isolate systems not required for containment.or Reactor
Coolant System (RCS) heat removal. 'Other.peretrations 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 (OBA).

-(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

BACKGROUND OPERABILITY of the containment isolation valves (and
(continued) blind flanges) ensures containment OPERABILITY is maintained

during accident conditions.

The OPERABILITY requirements for containment isolation
valves help ensure that adequate containment leak tightness
is maintained during and after an. accident by minimizing
potential leakage paths to the environment. Therefore, the
OPERABILITY requirements provide assurance that containment
leakage rates assumed in the safety analyses will not be
exceeded.

The reactor building purge system is part of the reactor
building ventilation system. The purge system was designed
for intermittent operation, providing a means of removing
airborne radioactivity caused by minor leakage from the
reactor coolant system prior to personnel entry into
containment. The containment purge-system consists of one
[48]-inch line for exhaust and one [48]-inch line for
supply, with supply and exhaust fans capable of purging the

cop / min.tainment atmosphere at a rate of approximately [50,000]ft This flow rate is sufficient to reduce the
airborne radioactivity level within containment to levels
defined in 10 CFR 20 (Ref. 2) for a 40-hour work week within
2 hours of purge initiation during reactor operation. The
containment purge supply and exhaust lines each contain two
isolation valves that receive an isolation signal on high
containment radiation [and high containment pressure).

Failure of the purge valves to close following such an event
would cause a significant increase in the offsite radiation
dose because of the large containment leakage path
introduced by these (48]-inch purge lines. Failure of the

. purge valves to close would result in leakage considerably
in excess of the containment design leakage rate of [0.25]%
of containment air weight per day (Ref. 3). Because of
their large size, the (48]-inch purge valves in some plants
are not qualified for automatic closure from their open
position under DBA conditions. Therefore, the [48]-inch
purge valves are normally maintained sealed-closed
(SR 3.6.3.1) in MODES 1 through 4 to ensure leak tightness.

(continued)

(continued)
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' containment Isolation Valves
B 3.6.3

BASES (continued)
-|

.

BACKGROUND The containment minipurge valves operate to:
(continued) ,

a. Reduce the concentration of noble gases within |containment prior to and during personnel access-
and

]
b. Equalize internal and external pressures.

1

Sincelthe minipurge valves are designed to meet the require- 1
' ments'for automatic containment isolation valves, these !

u' valves,may be opened as needed in MODES 1 through 4.
7

APPLICABLE ThecontdnmenUisolationvalveLCOwasderivedfromthe i

SAFETY ANALYSES requirements related to'the control of.offsite radiation- |

doses resulting from major accidents. As delineated.in
i10 CFR Part 100_ (Ref. 4), the determination of exclusion '

areas and' low
must consider' population zones surrounding a proposed site-a fission-product release from the core with--
offsite release' based on the< expected demonstrable leakage-
rate.from the containment., This LC0.is intended;to ensure-
that the offsite dose limits are,not exceeded (actual

O'
'

containment leakag'e rate-does not' exceed the value assumed-
ain the safety analyses). As part of the containment

boundary, containment isolation valvegand containment- purge
valve OPERABILITY are essential toicontainment OPERABILITY.
Therefore, the safety analysis ofLany ev;nt requiring
isolation of containment is applicable to this LCO.

The DBAs that result in a release of radioactive material
within containment are a loss-of-coolant accident (LOCA) 'ora rod ejection accident-(Ref. 5).- 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 (48]-inch-purge valves were closed at event
initiation. Likewise, it is assumed-that the containment is
isolated such that release'of: fission products to the' -
environment is controlled by the rate of containment
leakage.

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

APPLICABLE The acceptance criteria applied to accidental releases of
SAFETY ANALYSES radioactive material to the environment are given in terms

(continued) of total radiation dost. 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 limitsL established in Reference 4 are a whole-body dose
of 25' rem or a dose of 300 rem to the thyroid from iodine
exposure, or.both. The:NRC staff-approved licensing basis
may use a specified fraction of these limits.

The DBA analysis assumes that, within 60 seconds of the
accident, isolation of'the containment is complete and
leakage terminated except for the design leakage rate, L,.
The containment isolation total response time of 60 seconds
includes signal delay, diesel generator startup (for loss of
offsite power), and containment isolation valve stroke
t itfies .

The single-failure criterion required to be imposed in the
conduct of plant safety analyses was considered in the
original design of the containment purge valves. Two valves
in a-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 valve because of failure
in the control circuit associated with each valve. Again,
the purge system valve design prevents a single failure from

(continued)
'

(continued)
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Containment Isolation Valves
B 3.6.3

O
BASES (continued)Q
APPLICABLE compromising containment OPERABILITY as long as the system
SAFETY ANALYSES is operated in accordance with the subject LCO.

(continued) The containment isolation valves and containment purge
valves satisfy criterion 3 of the NRC Interim Policy
Statement.

LC0 Containment isolation valves form a part of the containment
boundary. The containment isolation valve safety function
is related to control of offsite radiation exposures
resulting from a DBA. This LC0 addresses containment
isolation valve OPERABILITY and containment purge valve
leakage. Other containment isolation valve leakage rates
are addressed by LCO 3 6.1, " Containment," under Type C
testing.

The automatic isolation valves are considered OPERABLE when
their isolation times are within limits and the valves
actuate on an automatic isolation signal. The containment
purge valves have different OPERABILITY requirements. The

O [48]-inch purge valves must be maintained sealed-closed, and
V purge valves with resilient seals +must meet additional

leakage-rate requirements (SR 3.6.3.7). Also, purge system
valves actuate on an' automatic isolation signal. The valves
covered by this LC0 are listed along with their associated
stroke times in the FSAR (Ref. 6).

The normally closed isolation valves or blind flanges are
considered OPERABLE when manual valves are locked-closed,
automatic valves are deactivated and secured in their closed
position (including check valves with flow through the valve
secured), and blind flanges and closed systems are in place.
Closed systems are those systems designed in accordance with
GDC 57 (Ref. 1). These passive isolation valves / devices are
those listed in Reference 7.

This LC0 provides assurance that the containment isolation
valves and purge valves will perform their designated safety
functions to mitigate the consequences of accidents that

' could result in offsite exposure comparable to the
Reference 4 limits, or some fraction as established in the
NRC staff-approved licensing basis.

(continued)

(continued),
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Containment Isolation Valves
B 3.6.3

BASES (continued)

LCO [For this facility, the following support systems are
(continued) required OPERABLE to ensure containment isolation valw

OPERA.BILITY:]

[For this facility, those required support systems which
upon their failure do not require declaring the containment
isolation valve inoperable and their justification are as
follows:]E

[For-this facility, the supported systems impacted by the
1noperability of containment isolation valves and the
justification:for 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 consequences of these events are reduced due
to the pressure and_ temperature limitations of these MODES.
Therefore, the containmentAisolation 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 Notetallowing normally
locked- or sealed-closed containment isolation valves,
except the [48]-inch purge valves, to be opened
intermittently under administrative control. These
administrative controls consist of stationing at the valve
controls a dedicated operator who is in continuous communi-

;

| cation 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 atmc ahcre to the

| environment, these valves may not be opened under
; administrative control. The provisions of LC0 3.0.4 apply.
|

| A further Note has been added to provide cl.arification that
each penetration flow path is independent and is treated as
a separate entity with a separate Completion Time for the
purpose of this LCO.

|
!

-

(continued)
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Containment Isolation W1ves
B 3.6.3 i

BASES (continued)

ACTIONS A.1. A.2.1. A.2.2.1. and A.2.2.2
i

With one or more containment isolation valves inoperable,'at- i

least one isolation valve must be verified to be 0PERABLE in
each affected open penetration. This action may_be- O
satisfied by examining logs or other information to- ;

determine if the valve is out of service for maintenance cr.. Iother reasons.: This Required Action is to be:comple'ted ;

within11 hour to provide assurance that-a containment _ |

m)4 ' penetration can be isolated.when required to prevent a loss ;of containment OPERABILITY. -The associated Completion Tiue'
!, is consistent with_LCO 3.6.1,'" Containment," and-is
{consideredia' reasonable length of time needed to complete ,

"the~ Required Action. '

Intkeventonetormorecontainmentisolationvalvesare
inoperable,i either the inoperable valve must be restored to -
OPERABLE status, m the affected penetration must be
isolated; :The ethod of isolation must include the use of
at least one isolation-barrier that cannot be adversely,--

affected by a single: active failure. Isolation barriers
that meet this criterion are,a closed and deactivated/' '

au+nmatic containment. isolation 1 valve,-a closed manual-

( vaive,. a blind flangef or a check 1 valve inside containmentz

- with flow through the valveLsecured.; For penetrations
isolated in accordance with Required Action A.2.2.1, the
valve used to isolate-the penetrationishould be the closest
available one to containment. One of these two Required-
Actiont must be completed within the 4-hour Completion Time.
The specified time period 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.-

For affected penetrations that cannot be. astored to
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 periodic verification is necessary
to ensure that containment penetrations required to be
isolated following an accident, which are no longer capable
of being automatically isoiated, will be in the isolation
position should an event occur. The Completion Time for
this Required Action is once-every 31. days for valves

(continued)
e

~(continued)v'
1
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Containment isolation Valves !
'

B 3.6.3

BASES (continued)

ACTIONS outside containment; for valves inside containment, the ,

!
(continued) Frequency is prior to entering N0DE 4 from MODE 5 if not

performed more often than once per 92 days. The Completion |'

Time of once per 31 days was developed based upon Inservice
Inspection and Testing Program requirements to perform valve
testing at least once every 92 days. This Required Action
does not require any testing or valve manipulation. Rather, |
it involves verification, through a system walkdown, that
those valves outside containment potentially capable of
being mispositioned are in the correct position. For the
valves inside containment, the time period specified as
" prior to entering =H0DE 4 from MODE 5 if not performed more c

often'than once per 92 days" is base:1 on engineering
judgment and is considered reasonable in view of the
inaccessibility of the valves and other administrative
controls that will ensure that valve misalignment is an
unlikely possibility.

Condition A has been modified by a Note indicating this
Condition-is not applicable to those penetrations with only i

one containment isolation valve and a closed system inside
containment (i.e., the containment penetration is isolated
in accordance with 10 CFR= 50, Appendix A, GDC No. U,
Reference 1). The Required Actions for Condition A assume
two valves in 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
systems are very small piping lines, such as instrument
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 applies only +o small lines.

(continued;
-.

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

ACTIONS B.l. B.2.1. and B.2.2
(continued)

With one or more containment isolation valves inoperable,
the inoperable v.dve(s) must be restored tc OPERABLE status,

or the affected penstration must be isolated. The method of '

isolation must include the use of at least one isolation ;
'barrier that cannot be adversely affected by a single active-

failure. Isolatiot, barriers that uaet this criterion are a i

closed and desctivated automatic valve, a closed manual>

~' valve, or a blind' flan 0e, A check valve may not be used to
isolate the affected penetration, since GDC 57 (Ref.1) doas;.

~

not consider the check valve an acceptable automatic
isolation valve. One of these Required Actions must be
completed within the 4-hour Completion H.no. The specified
time period is reasonabt- considering the relative
stability of.the closed system (hence, reliability) to act
as a penetration isolation boundary and the relative
importance of maintaining containment OPERABILIVY during
MODES 1, 2, 3,.and 4. In the event the affecttd penetration
is isolated'in accordance with Required Action B.2.1, .the
affected penetration must be verified to be isolated on a
periodic basis. This periodic verification is nec~ssary toe

/N ensure that containment OPERABILITY is maintained and that
-(v) containment penetrations = requiring isolation following an

accident are isolated. The Completion Time of once par
31 days for verifying that each affected penetration is
isolated is appropriate considering thu fact that the valves
are operated under administrative control and the;

probability cf 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 10 CFR 50, Appendix A, GDC 57 (Ref. 1).
GDC 57 allows lines that enter containment and are not part-

of the reactor coolant pressure boundary nor connected
directly to containment atmosphere to be f rolated by means
of one containment isolation valve.

C.l. C.2.1. and C.2.2

In the event one or more containment purge valves are not
within the purge valve leakage limits, purge valve leakage

(continued)
/~'s
( (cnntinuad): v)
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Containment Isolation Valves
,

B 3.6.3 ;
I

BASES (continued)

ACTIONS must be restored to within limits or the affected
(continued) penatration must be isolated. The method of isolation must

De b; the use of at least one isolation barrier that cannot
'j

he adve~rsely ai ected by a single active failure. Isolation'

barders that m at this criterion are a closed and deacti-
vnted.wtomatie valve, a closed manual valve, or blind
flange. h er these Required Actions must be completed
within the 24-hour Completion Time. The specified time
period is reasonable, considering the fact the containment
purp 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, 1

This ensures that degradation of the resilient seals is
detected and confirms that the leakage rate of the
containment purge-valves does not increase during the time
the penetration is isolated. The normal Frequency for '

SR 3.6.3.7, 184 days, is ba3cd on an NRC initiative, Generic
Issue B-20, " Containment Leakage Due to Seal Deterioration"
(Ref. 8). Since more reliance is placed on a single valve
while in this Condition, it is prudent to perform the SR
more often. Therefore, a Frequency of once per 92 days was
chosen.

Dd

With one or more containment isolation valves 31nacerable in
one or more penetration flow paths, verify tha- 1e Required
Actions have been initiated for those supported systems
declared inoperable by the support containment iso'lation
valves within a Completion Time of [ ] h)urs.

The [ ]-hour Completion Time is defined as the most limiting
.'of all the Required Actions for all the turported systems

that needed to be declared inoperable upnn the failure of
one or more support features specified t . der Condition 0.

F.equired Action D.1 ensures that those identified Required
Actions associated with supported system: impacted by the
inoperability of containment isolation vtives 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 D of this t.C0.]

(continued)
__

(continued)
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Containment Isolatinn Valves v

-B 3.6.3: a

f
BASES (continued)

ACTIONS [For this facility, the: identified supported systems - 1
(continued) Required Actions.are as.follows:),

!

L1
i

With-one or more containment isolation valves inuperable sinD ;
one-or more penetration flow paths NfD one or_ more requiredL -|

support or sup)orted features,'or both, inoperable
associated wit 1 the other redundant penetration flow paths,
there is a loss.of functional capability. and LC0 3.0.3 must-
be immediately entered.- However,-it the support or-

t
'

supported feature LCO,:or both, take into consideration the-
loss:of, function situation, then-LCO 3;0;3 may not need'to-
'be entered.!

'

An example illustrating this situation would be when a
. _isupport containment isolation valve is-declared inoperable. '

and subsecuently isiisolated in alenetration flow-path-
associatec with-a supported ENGINEERED SAFETY FEATURE (ESF)
subsystem, that the other penetration flow paths = associated-

with the redundant counterpart supported ESF subsystems and:
their support subsystems must be OPERABLE,- otherwise a loss -
of functional capability existsh A-loss of functional.

capability in this case may place the operation of t_he plant'
-.

outside- the safety analyses.:;Therefore, immediate ' actions
must:be taken to bring the plant toia: 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 LC0 does not-
apply-if the' Required Actions'and associated Completion'
Times are not met._ This is done by placing 1the plant in'at
least MODE 3 within.6 hours and at least MODE 5 within-_

'

36~ hours. Based on. operating experience,1 the allowed !

,

Completion Times are reasonable to reach the required MODES'
from full power in an orderly manner. and-without challenging
plant systems.

;

,

.(continued) i
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Containme.u Isolation Valves
B 3.6.3

BASES (continued)

SURVEILLANCE SR 3.6.3.1
REQUIREMENTS

Each (48)-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
osening of a containment purge valve. Detailed analysis of
tie purge valves failed to conclusive?y demonstrate their
ability to close during a LOCA in time to prevent offsite
dose limits from exceeding 10 CFR 100 limits (Ref. 4) or

licensing basIsis established in the NRC staff-approvedsome fraction
Therefore, these valves are required to be.

sealed-closed during_ MODES 1, 2, 3, and 4. A containment
purge valve that is sealed-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. In this appitcation, the term
' sealed" has no connotation of leak tightness. The
Surveill u interval is a result of an NRC initiative,
Generic is ao B-24, related to containment purge valve use
during g .nt operations (Ref. 9).

SR 3. 6. 3J

This SR ensures the (8]-inch purge valves are closed as b
required or, if open, open for an allowable reason. This 3R
has been modified by a Hote indicating that these valycs may
be opened for pressure control, as low as reasonably
achievable (ALARA) and air quality. considerations for
personne'. 3ntry, and for Surveillance tests that require the
valve to be cren. The (8]-inch purge valves are capable of
closing in the environment following a LOCA. Therefore,
these valves are allowed to be open for limited periods of
time. The 31-day Surveillance interval m consistent with
other containment isolation valve requirements discussed in
SR 3.6.3.3.

SR 3.6.3.3

This SR verifles that all containment isolation manual
valves and blind flanges that are located outside
containment and required to be closed during accidenti

conditions are closed. The SR helps to ensore that post-
accident leakage of radioactive fluids or gases outside the
containment boundary is within design limits. The Inservice

|
| (continued)

(continued)
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Containment Isolation Valves
B 3.6.3

OQ BASES (continued)

SURVE!LLANCE inspection and Testing Program requires valve testing on a
REQUIREMENTS 92 day Frequency. This SR does not require any testing or

' continued) valve manipulation. Rather, it involves verification,
through a system walkdown, that those valves outside
containment that are potentially capable of being
mispositioned are in the correct position. Sirce
verification of valve position for valves outside
containment is relatively easy, the 31-day Frequency was
chosen to provide added assurance of the correct positions.

Several Notes have been added to this SR. The first Note
applies to valves and blind flanges located in high-
radiation areas, and allows these valves to be verified as
closed by use of administrative controls. Allowing
verification by administrative controls is considered
acceptable,'since access to these areas is typically
restricted during MODES 1, 2, 3, and 4 for ALARA reasons.

Therefore,have been verified to be in the proper position,the probability of misalignment of these valves,once they
is low. A second Note has been addsd that allows normally
locked- or sealed-closed isolation valves to be opened
intermittently under administrative controls. These

O administrative contr'ols consist of stationing at the valve
V controls a dedicated operator who is in continuous

communication with the control room., in this way, the
penetration can be rapidly isolated d en a valid containment
isolation signal is indicated. A third Note has been
included to clarify that valves that are:open under

,

administrative controls are not required to meet the SRi

during the time the valves are open. The provisions of
LCO 3.0.4 apply.

SR 3.6.3.4

This SR verifies that all 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-accident leakage
of radioactive fluids or gases outside the containment

|
boundary is within design limits. For valves inside
containment, the frequency defined as " prior to entering'

MODE 4 from H0DE 5 if not performed more often than once per
92 days" is appropriate, since these valves and flanges are
operated under administrative controls and the probability
of their misalignment is low.

(continled)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

SVRVEILLANCE a Note that allows normally locked- or sealed-closed
REQUIREMENTS isolation valves to be o>ened intermittently under

(continued) administrative controls las been added to this SR. The
administrative controls consist of stationing at the valve
controls 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. An additional hote has been
included to clarify that valves that are open under
administrative controls are not required to meet the SR
during the time the valves are open. TSe provisions of LCO
3.0.4 apply.

SR 3.6.3.S

Demonstrating that the isolation time of each power-operated
and automatic containment isolation valve is within limits
is required to demonstrate OPERABILITY. The isolation time
test ensurn the valve will isolate in a time period less
than or equil to that assumed in the safety analyses. The
isolation time and Frequency of this SR are in accordance
with the Inservice Inspection and Testing Program but should
not exceed 92 days.

SR 3.6.3.6

Automatic containment isolation valves close on a
containment isolation signal to prevent leakage of
radioactive material from containment following a DBA. This
SR ensures that each automatic containment isolation valve
will actuate to its isolation position on a containment
isolation signal. The 18-month Frequency was developed

,

based on the consideration that it is prudent for this SR to
be performed only during a plant outage, since isolation of
penetrations would eliminate cooling water flow and disrupt
normal operation of many critical components. Operating
experience has shown that these components usually paas this i

SR when performed on the 18-month Frequency. Therefore, the
frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.3 2

for containment purge valves with resilient seals,
additional leakage rate testing beyond the test requirements

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

SURVEILLANCE of 10 CFR 50, Appendix J (Ref. 10), is required to ensure
REQUIREMENTS OPERABILITY. The-individual purge valve leakage-rate limits
(continued) for this unit are [ -). Operating experience has I

demonstrated that this type of seal has the potential to I,

!degrade in a shorter time period than do other seal types.
Based on this observation and the importance of maintaining
this. penetration leak tight (due to the direct path between

'containment and the environment), a Frequency of once perd

IM days was established as part of the NRC resolution of>

: ' Generic.: Issue B-20, " Containment Leakage Due to Seal
, JDeterioration," (Ref. 8).-

* Additionally, this SR must be performed within 92 days of
opening.the valve. Ninety-two days was chosen recognizing
that cycling the valve could introduce additional seal
degradation (greater-than that occurring to.a valve that has

,

not been opened). Thus, decreasing the interval (from 164
days) is a prudent measure after a valve has been opened.

A Note has been added to this SR requiring the results to
be evaluated against the acceptance criteria of SR 3.6.1.1.

, ,

This ensures that excessive containment purge valve leakage

'O is properly accounted for in determining the overall
t containment leakage rate to verify containment OPERABILITY..

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A. " General Design Criteria for Nuclear Power
Plants:"

General Design Criterion 50, " Containment Design
Basis;"-

General Design Criterion 52,_ " Capability for
Containment Leakage Rate Testing;"

General Design Criterion 53, " Provisions for
Containment inspection and Testing;"

'

General Design Criterion 54, " Piping Systems
-Penetrating Containment;"

General Design Criterion 56, " Primary Containment
Isolation;" and

i

, (continued)

I (continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

REFERENCES General Design Criterion 57, " Closed System Isolation
(continued) Valves."

2. Title 10, Code of Federal Regulations, Part 20,
" Standards for Protection Against Radiation.'

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

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

5. [ Unit Name) FSAR, Section [ ),"[ Title)."

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

7. [Vnit Name) FSAR, Section [ ),"[ Title)."
,

8. Generic Issue (GI) B-20, ' Containment Leakage Due'

to Seal Deterioration."

9. Generic Issue (GI) B-24, "Contatnment Purge Valve
Reliability."

10. Title 10, Code of Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage

Testing for Water-Cooled Power Reactor 51{
--

.

t

4

O
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Containment Pressure
B 3.6.4

O
B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

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 preserve the<

. initial. conditions assumed in the accident analyses for a
loss-of-coolant. accident (LOCA) or steam line break (SLBThese limits also prevent the Containment pressure from ).
exceeding the containment design negative pressure-
differential with respect to the outside atmosphere in the
event of inadvertent actuation of the Containment Spray |System. . < . 4 -

Containment pressu're is a process variable that is monitored
and controlled. ;The. containment pressure limits are derived |from the input conditions;used.in the containment functional '

/
-

analyses and the containment structure external pressure
( analysis. Should operation occur outside these limits, a

loss of containment OPERABILITY may: result in the 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 contain-

ment internal pressure. The limiting DBAs considered,
relative to containment OPERABILITY,- are the LOCA and SLB,
which are analyzed using computer pressure transients. The
worst-case LOCA generates larger mass and energy release
than the worst-case SLB. Thus, the LOCA event bounds the

.SLB event from the containment peak pressure standpoint
(Ref.2).
The 11tial pressure condition used in the containment
analysis was [17.7) psia ( This resulted in amaximum peak pressure from[3.0) psig).a LOCA of [53.9) psig. The LCO

(continued)

G (continued)-U
BWOG STS B 3.6-33 01/06/91 3:04pm

_ _ _ - _ _



Cuitainment Pressure
B 3.6.4

BASES (continued) O!
APPLICABLE limit of [3.0) psig ensures that, in the event of an
SAFETY ANALYSES accident, the design pressure of [55) psig for containment

(continued) is not exceeded. In addition, the building was designed for
an internal pressure equal to (3) psig above external i

pressure during a tornado. The containment was also !

designed for an internal pressure equal to [2.5) psig below |
external pressure, to withstand the resultant pressure drop I

from an accidental actuation of the Containment Spray
System. The LC0 limit of (-2.0) psig ensures that operation
within the design limit of [-2.5) psig is maintained
(Ref. 3).

Containment pressure satisfies Criterion 2 of the NRC
Interim Policy Statement.

LC0 Maintaining containment pressure less than or equal to the
LCO 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 LC0 lower
pressure lir..it ensures that the containment will not exceed
the design negative differential pressure following the
inadvertent actuation of the Conts'nment 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 facility, those required support systems which,
upon their failure, do not require declaring the containment
pressure channel inoperable and their justification are as
follows:]

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. Since maintaining
containment pressure within design basis limits is essential
to ensuring containment OPERABILITY, the LCO is applicable

(continued)

(continued)
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Containment Pressure
B 3.6.4

BASES (continued),

APPLICABILITY in MODES 1, 2, 3, and 4. In MODES S and 6, the probability '

(continued) -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 LCO is nnt required in MODES $ or 6 to ensure
containment OPERABILITY,

;

ACTIONS L.1
,

When containment pressure is not within the limits of thes

LCO, containment pressure must be restored within.1 hour.
The Required Action is necessary to. return operation to
within the bounds of the Containment analysis. The 1-hour'
Completion Time is consistent with the ACTIONS of LC0 3.6.'a,
* Containment," which requires that containment be restored
to OPERABLE status in 1: hour.

.

In the event that the required containment pressure channels
are found inoperable, = the containment- pressure is considered
to be not within'11mits -and Required Action A.1 applies..

O B.1 and B.2- t

tg,

If containment pressure cannot be restored within limits 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. Based on operating experience, the

l allowed Completion Times are reasonable to reach the
required MODES from full power in an orderly manner and
without challenging p1_ ant-systems.

SVRVEILLANCE SR 3.6.4.1
REQUIREMENTS

Verifying that containment pressure is within limits ensures
that facility operation remains within the-limits assumed in
the containment analysis. The 12-hour Frequency.of this SR
was developed after taking into consideration operating .i

| experience related to trending of containment pressure ;'

variations and pressure instrument drift during the-
applicable MODES. Furthermore, the 12-hour Frequency is

. 1

.(continued)

(continued)
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Containment Pressure
B 3.6.4.

BASES (continued)

SVRVEILLANCE considered adequate in view of other indications available
REQUIREMENTS in the control room, including alarms, to alert the

(continued) 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."

E. [ Unit Name] FSAR, Section ( ).*[ Title)."
3. Title 10. Code of federal Regulations, Part 50,

Appendix K, "ECCS Evaluation Models."
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Containment Air Te:perature'

B 3.6.5 i
'

;

8 3.6 CONTAINMENT SYSTEMS -

B 3.6.5 Containment Air iemoerature j
,
4

:

BASES

BACKGROUND .The containment structure serves to contain radioactive- I
'

material, which may be released from the reactor core j
following a Design Basis Accident ( such that offsite ,

,;

radiation exposures are maintained in the guidelines of<

10 CFR=100 (Ref. 1) or the NRC-staff-approved licensinga

J basis (e.g., a specified fraction of 10 CFR 100 limits).
; '1 The containment average air temperature is limited during 1

Mnormal operation to preserve the initial conditions assumed'

in'the accidenti analyses for a loss-of-coolant accident
(LOCA)-or,steamtline break (SLB). In' addition -though
equipment' installed inside Containment is designed to
o>erate at higher temperatures than allowed by this LCO,
t ais temperature limit * may help to ininimize component
degradation that may result.from extended exposure to_a
high-temperature environment'(Ref. 2).

The containment ave ge air-temperature limf t is derived
from the input conditions'functicol analyses and the

O containment structure-external pressure. - This LCO ensures <

that initial conditions ass'uned intthe analysis of a DBA are ,

not violated during plant o)erations.5,The total amount of
'energy to be removed from tie Containment Cooling System

during post-accident conditions-is dependent upon the
quality of energy released to the' containment due to the
event as well as the initial containment temperature and
presswe. The hi her the initial temperature the more

-

energy that.must e removed,- resulting in a higher peak
containment pressure and temperature. Exceeding Containment
desi n pressure may result _ in leakage greater than that, '

anal sis. Operation with containment temperature in excess
of t e 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-

environmental qualification operating envelope for both
pressure and temperature. The limit for containment average

_(continued)

(continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

APPLICABLE air temperature ensures that operation is maintained within
SAFETY ANALYSES the DBA analysis assumptions for containment.

(continued)
Several accidents (primarily LOCA and SLB) result in a
marked increase in containment temperature and pressure due
to ener;y release within the containment. Of these, the
IOCA "its in the greatest challenge to containment

' . By maintaining containment air temperature at
. ,,, d i the initial temperature assumed in the LOCA

anal sis, the reactor building (RB) design condition will
not e exceeded.

The LOCA that was identified as presentireg the greatest
challenge to containment OPERABILITY was a cold-leg Reactor
Coolant System break, of specified size, at a reactor

I coolant pump suction, in the original analysis of this
event, the initial containment temperature and pressure were
assumed to be (110*]F and (0) psig respectively. A re-
evaluation of this event was later performed to determine
the effect of increasing the initial RB temperature to
(130')f. The results of this re-evaluation indicated that a
maximum containment air temperature of a specified value
would be reached, providing an adequate margin to the
containment design temperature. When an initial containment
pressure of (3) psig (versus the original analysis
assumption of [0] psig) was assumed, the event resulted in a
maximum containment internal pressure that was less than the
containment design pressure of [55) psig, finally, an
initial containment relative humidity of (90%) was evaluated
for its effect on the above LOCA analysis. The resultant ,

peak containment temperature, [ J'f, must be postulated to
be within the design temperature, [ ]'F. For this facility,
the temperature limit used to establish the environmental
qualification operating envelope for containment is ( )*F,

Containment average air temperature satisfies Criterion 2 of
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 design function is ensured.

(continued)

(continued)
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Containment Air Temperature |
B 3.6.5 j

|

BASES (continued)V
LCO (For this facility, the following support systems are

(continued) required to be OPERABLE to ensure containment air
temperature channel OPERABILITY:]

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

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, maintaining containment average air temperature
within the limit is not required in MODES 5 or 6.

_

ACTIONS Ad
O When containment average'nir temperature is not within the

limit of the LCO, it must be restored within 8 hours. The
Required Action is necessary to return operation to within
the bounds of the containment analysis. The 8-hour
Completion Time is acceptable considering the sensitivity of
the analysis to variations in this parameter and provides
sufficient time to correct minor problems or to prepare the
plant for an orderly shutdown.-

In the event that the required containment air temperature
channels are found inoperable, the containment air
temperature is considered to be not within limits and
Required Action A.1 applies.

B.1 and B.2

If the containment average air temperature cannot be
restored to within the limit 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.

(continued)

| (continued)

iv |
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Containment Air Temperature
B 3.6.5

BASES (continued)

ACTIONS The allowable Completion Times are reasonable, based on
(continund) operating experience, to reach the required MODES from full

power in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.6.5.1
REQUIREMENTS

Verifying that containment average air temperature is within
the LCO limit ensures that operation remains within the
limits assumed for the containment analyses, in order to
determine tha average temperature, an arithmetic average is
calcul ate.' sing measurementt taken at locations within the
containmer .. elected to provide a representative sample of
the overal) containment atmosphere. The 24-hour Frequency
of this SR is considered acceptable based on 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 oper: tor
to an abnormal containment temperature condition.

The required number of OPERABLE channels'is established in
LC0 [ ] or SR ( ).

_.

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)."

-

Wik.

O
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Containment Spray and Cooling Systems
B 3.6.6

(mw)B 3.6 CONTAINMENT SYSTEMS

B 3.6.6 Containment Soray Itad Coolina Systemi

BASES
.

. .

BACKGROUND Containment Sorav System

The Containment Spray System supports the 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
reduces the release of fission-product radioactivity from )
Containment to the environment, in the event of a Design i

Basis Accident (DBA), to less than the guidelines of 10 CFR
100 (Ref.1), or the NRC staff-approved licensing basis
(e.g., specified fraction of 10 CFR 100 limits). The
Containment Spray System is designed to meet the
requirements of;10 CFR 50, Appendix A GDC 3B, " Containment
Heat Remeyal," and CDC 40, " Testing of Containment Heat
Removal Systems," or other documents that were appropriate

,at the time of licensing (ideistified on a plant-specific
basis).

The Containment Spray System consists of two separate '

trains, each capable of meeting the design bases. Each
train includes a containment spr v pumpi spray headers,
nozzles, valves, and piping. Each train is powered from a
separate ENGINEERED SAFETY FEATURE (ESF) bus. The borated
water storage tank (BWST) supplies borated water to the
Containment Spray System during the injection phase of
operation. In the recirculation mode of operation,
containment Spray System pump suction is manually
transferred from the BWST to the containment sump (s).

The Containment Spray System provides a spray of relatively
cold borated water into the upper regions of containment to
reduce the containment pressure and temperature during a
DBA. h the recirculation mode of operation, heat is
removed from the containment sump water by the decay-heat
removal coolers. Each train of the Containment Spray System
provides adequate spray coverage to meet the system design
requirements for containment heat removal.

(continued)

(continued)O
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Containment Spray and Cooling Systegs
D 3.6.6

BASES (continued)

BACKGROUND The Containment Spray System is actuated either auto-
(continued) matica11y, by a containment High-High pressure signal

coincident with a high-pressure injection signal, or
manually. An automatic actuation opens the Containment
Spray System pump discharge valves, and starts the two
Containment Spray System pumps. 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.

Containment Coolino System

The Containment Cooling System is designed to furnish normal
containment atmosphere cooling and limit post-accident
presture and temperature in containment to less than the

,

design values. Reduction of containment pressure, in
conjunction with the= iodine-removal capability of the
Containment Spray System, reduces the release of fission-
product radioactivity from containment to the environment,
in the event of a DBA, to less than that specified in the
guidelines in the licensing basis.

The Containment Cooling _ System consists of three containment
cooling units connected to a common duct suction header .th
four vertical return air ducts. Each cooling train is
equipped with demisters, cooling coils, and an axial flow
fan driven by a two-speed water-cooled electric motor. Each
unit connection (two per unit) to the common header is
provided with a backpressure damper for isolation purposes.

During normal operation, two containment cooling units
are required to operate. The third unit is on standby
and isolated from the operating units by means of the
backpressure dampers. The swing unit is equipped with a
transfer switch. It can be manually placed to either the
"A" or "B" power train to operate in case one of the
operating units fail. Upon receipt of an emergency signal,
the two operating cooling fans running at high speed will
automatically stop. The two cooling unit fans connected to
the ESF buses will automatically restart and run at low
speed, provided normal or emergency power is available.

In post-accident operation, following an actuation signal
the Containment Cooling System fans are designed to start,

(continued)

(continued)
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Containment Spray and Cooling Systems
| B 3.6.6

i

BASES (continued)

|
BACKGROUND automatically, in slow speed if they are not already |

(continued) running. If they are running at high (normal) speed, the l
running in high (normal) s)eed, the * ns automatically stop.
The fans are operated at t1e lower speed during accident
conditions to prevent motor overload from the higher mass
atmosphere.

The Containment Cooling System and Containment Spray System
are E5F systems. They are designed to ensure that the heat-

: removal capability required during the post-accident period'

can be. attained. The Containment Spray System and Contain-
msnt Cooling _ System provide containment redundant heat-
removal operation. The containment Spray System and
Containment Cooling System provide redundant methods to
limit-and maintain post-accident conditions to less than the
conteinment~ 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
/G limiting DBAs considered relative to Containment OPERABILITY
(") are the loss-of-coolant accident .(LOCA) and the steam line

break. The postulated DBAs are analyzed, with regard to
containment ESF systems, 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 the
Containment Cooling System inoperable.

The analysis and evaluation show that, under the worst-case
scenario, the highest peak containment preasure is
(53.9] psig (experienced during a LOCA). The analysis shows
that the peak containment temperature is (276]*F
(experienced during a LOCA), Both results are less than the
design values. (See Bases B 3.5.4, " Containment Pressure,"
and B 3.6.5, " Containment Air Temperature," for a oetailed
discussion.) The analyses and evaluations assume a power
level of [256B] HWt, one containment spray train and one
containment cooling Train cperating, and initial (pre-
accident) conditions of 130 'F and (17.7) psia. The
analyses also assume a re(spon]se time delayed initiation to
provide conservative peak calculated containment pressure
and temperature responses.

(continued),

J

! /~' (continued)
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Containment Spray and Cooling Systems |
'B 3.6.6

BASES (continued)

APPLICABLE The effect of an inadvertent containment spray actuation has
SAFETY ANALYSES been analyzed. An inadvertent spray actuation results in a

(continued) (2.5) psig containment pressure drop and is associated with
the sudden cooling effect in the interior of the air-tight
containment. Additional discussion is provided in Bases
B 3.6.4, " Containment Pressure."

The modeled Containment Spray System actuation from the
containment analyses is based on a response time associated
with exceeding the containment pressure High-High setpoint
coincident with a high pressure injection signal to achiev-
ing full flow through the containment spray nozzles. The
Containment Spray System total response time of (56? seconds
includes diesel generator startup (for loss of offs < te
power), block loading of equipment, containment spray pump
startup, and spray line filling (Ref. 2).

Containment cooling train performance for post-accident
conditions is given in Reference 3. The result of the
analysis is that each' train can provide 33% of the required
peak cooling capacity during the post-accident condition.
The train post-accident cooling capacity under varying
containment ambient conditions, required to perform the
accident analyses, is also shown in Reference 4.

The modeled Containment Cooling System actuation from the
containment analysis is based on a response time associated
with exceeding the containment pressure high setpoint to
achieving full Containment Cooling System air and safety-
grade cooling water flow. The Containment Cooling System
total response time of [25) seconds includes signal delay,
diesel generator startup (for loss of offsite power), and
service water pump startup times (Ref. 5).

The Containment Spray System and the Containment Cooling
System satisfy Criterion 3 of the NRC Interim Policy
Statement.

LC0 During a DBA a minimum of one containment cooling train and
one containment spray train are required to maintain the
containment peak pressure and temperature below the design
limits (Ref. 6). Additionally, one containment spray train

(continued)
__

(continued)
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Containment. Spray and Cooling Systems
i B 3.6.6

I BASES (continued)

LCO is required to remove iodine from the containment atmosphere
(continued) and maintain offsite doses belew guidelines of the licensing

basis. To ensure that these rtiquirements are met, two
containment spray trains and two containment cooling units
must be OPERABLE. Therefore, in the event of an accident,
the minimum requirements are net, assuming the worst-case
single active failure _ occurs.

End' Containment Spray Systen typically includes spray pump,
, ' spray headers, nozzles, valvas, piping, instruments, and

d = controls to ensure an OPERAFLE flow path capable of taking
"

suction'from-the BWST upon an Engineered Safety Feature {
JActuation System signal and manually transferring suction to |

the' containment sump.

EachICntiinmentCoolingSystemtypicallyincludes- I
demisters,. cooling coils, dampers, an axial flow fan driven
by a two-speed water-coo 19d electrical motor, instruments,
and controls to ensure an OPERABLE flow path.

(Forthisfaciittj, Tan 09ERABLEContainmentSpraySystemand
an OPERABLE Containment Cooling System constitutes the
following:] .

,

(For this facility, the following< support systems are
required to ensure containment spray and cooling system
OPERABILITY:

(For=this facility, those required support systems which
upon their failure do not require declaring the containment
spray and c0oling systems inoperable and their justification
are as follows:]

In addition, each Centainment Spray System and Containment
Cooling System must satisfy all the performance and physical
arrangement requirenents 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 MODE 4, individual plants may

(continued)

( (continued)
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Containment Spray and Cooling Systers
B 3.6.6

BASES (continued)

APPLICABILITY justify removal of the Containment Spray System from
(continued) oseration to support Shutdown Cooling System operation. In

t11s cc9dition, the Containment Cooling System must remain
OPERABLI. Justification of Containment Spray System removal
will be addressed 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 Spray
System and the Containment Cooling System are not required
to be OPERABLE in MODES 5 and 6.

ACTIONS /L,1

With one containment spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status
within 72 hours. In this Condition, the remaining OPERABLE
spray and cooling trains cre 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.

B.1 and 8.2

The plant must be placed in a MODE in which the LCO does not
apply if the inoperable Containment Spray System 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 and in MODE 5 within 84 hours. The 6 hours
allotted to reach MODE 3 is a reasonable time, 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 48 hours for
restoration of the Containment Spray System in MODE 3, and
36 hours to reach MODE 5. This is reasonable when consider-
ing the driving force for a release of radioactive material
from the Reactor Coolant System is reduced in MODE 3.

ful
With one of the required containment cooling trains inoper-
able, the inoperable containment cooling train must be

(continued)

(continued)
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Containment Spray and Cooling Systens
B 3.6.6

BASES (continued)

ACTIONS restored to OPERABLE status within 7 days. The compon-
(continued) ents in this degraded condition are capable of providing

greater than 100% of the heat-removal needs (for the
condition with one containment cooling train-inoperable)
after an accident 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 5) ray System and Containment-
Cooling System, and the low proba)111ty of a DBA occurring
during th.is period,

c'

hithtwo the required containment cooling trains
inoperable one of the required containment cooling trains
must be re,tomd<to OPERABLE status within 72 hours. Thes

components in this degraded condition provide iodine-removal
capabilities'and are capable of providing greater than 100% i
of the heat-removalineeds after an accident. 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

O System, and the low probability |of a DBA occurring during
this period. s.s ,,

t e
.

.g

g -

3
yh

Withtwocontainmentspraytrair,forafiy'combinationof
three or more containment spraycand containment cooling
trains inoperable, the plant is'in a Condition outside the >

accident analysis. Therefore, LCO 3.0.3 must be entered
innediately.

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 for Condition C or D of this LCO 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)

O
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Containment Spray and Cooling Systems
B 3.6.6

BASES (continued)

SVRVEILLANCE SR 3.6.6.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in tie 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 locking, sealing, or securing.
This OR 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
testing at least once every 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) capable of potentially being mispositioned are
in the correct position.

SR 3.6.6.2

Operating each containment' cooling train for 1 IS 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 availabic, and the
low probability of a significant degradation of the
containment cooling trains occurring between Surveillances,
and has been shown to be acceptable through operating
experience.

SR 3.6.6.3

Verifying a containment cooling train essential raw water
cooling flow rate of 1 [1780] 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 developed based on Inspection and
Test Program requirements to perform testing on safety-
related components at least once per 92 days. The Frequency

(continued)

(continued)
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Con: Tinment Spray and Cooling Systems
B 3.6.6

( BASES (continued)

SURVEILLANCE was also developed considering the known reliability of the
REQUIREMENTS cooling water system, the three-train redundancy available,

(continued) and the low probability of a significant degradation of flow
occurring between Surveillances.

SR 3.6.6.4

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
ASME Code .(Ref. 7) . Since the Containment Spray System
pumps cannot be tested with flow through the spray headers,
they are tested on recirculation flow. This test confirms
one point on the pump design curve and is indicative of
overall performance. Such inservice inspections confirm
component OPERABILITY and trend performance, and detect
incipient failures by indicating abnormal performacce. The
Frequency of-this SR is in accordance with the Inservice ;

Inspection and Testing Program.

O SR 3.6.6.5 and SR 3.6.6.6
' V)i

Trase SRs require a demonstrati'7 that each automatic
containment spray valve actuates to its correct position and
each containment spray pump starts on receilt of to actual
or simulated actuation signal. The 18-monti Frequency was
developed considering it is prudent that these Surveillances
be performed only during a plant outage. This is due to the
plant conditions needed to perform the SR and the potential
for unplanned plant transients if the SR is performed with
the reactor at power. 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.

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.

(continued) !

i

(continued) !

,
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Containment Spray and Cooling Systens
B 3.6.6

BASES (continued)

SVRVEILLANCE SR 3.6.6.7
REQUIREMENTS

(continued) This SR requires a demonstration that each containment
cooling unit actuates on recei)t of an actual or simulated
actuation signal. The 18-mor,t1 Frequency is based on
engineering judgment and has t,een shown to be acceptable
through operating experience. See SR 3.6.6.5 and SR 3.6.6.6
above for further discussion on the basis for the 18-month
Frequency.

SR 3.6.6.8

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
Surveillance demonstrates that each s) ray nozzle is
unobstructed and provides assurance 11at spray coverage of
the Containment during an accident is not degraded. Due to
the passive nature of the design of the nozzles, a test at
the first refueling and then at a 10-year intervals is
considered adequate to detect degradation in nozzle
performance.

O
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, Section [ ),"(Title]."

4. (UnitName)and"[DocumentTitle)."

5. (Unit Name) FSAR, Section [ ),"[ Title)."

6. (Unit Name) FSAR, Section [ ),"[ Title)."

7. 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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' Spray Additive System
B 3.6.7 !

B 3.6 CONTAlHMENT SYSTEMS

B 3.6.7 Soray Additive System

BASES
~ i

BACKGROUND The Spray Additive System is a subsystem of the Containment
Spray. System, which assists in reducing the iodine fission--
product inventory.in the containment atmosphere. Reduction
of?the 'todine fission-product-inventory limits the site-

4 beUndary: exposure resulting from a Design Basis Accident :
? '(DBA) to'within the thyroid dose guidel nos of 10 CFR 100-

.

!

1,(Ref.31)', ora the NRC- staff-approved licensing basis- (e.g. ,
V atspecifiedifraction of 10 CrR 100 limits).-

~f p
The Containment;$ pray System and Spray Additive System
perform no4 function during normal plant operations. In the
event' of an" accident such as a loss-of-coolant accident-
(LOCA), however. the Containment Saray System will be
automatically initiated upon a higi containment pressure
signal by the Engineered Safety Feature Actuation System.- y

Radiolodineinitbarlous'foms'isthefissionproductof

O )rimary concern in the evaluation of a DBA. It-is absorbed
)y the spray from the' containment * atmosphere. To enhance
the iodine absorption capacity of the spray, the spray-
solution is adjusted to an alkalinefpH that promotes iodine

_

hydrolysis, in which iodine _is converted,to nonvolatile
forms. Sodium hydroxide (NaOH),ibecause'of. its stability
when exposed to radiation and; elevated-temperature. is the
preferred spray additive.. -|

The spray additive tank is designed and located to permit-
,

gravity draining.into the' Containment. Spray System. Both !
Containment Spray System pumps initially take suction from

i

the borated water storage tank (BWST)has a comn n header-via two independent i

flow paths. The spray additive tank
that splits and feeds _each of the Containment Spray _ System
suction lines. The system is designed to inject at a rate
commensurate with the draining rate of the BWST so that all
boreted water injected is mixed with Na0H. q

.(continued)-

(con'tinued)
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Spray Additive fvstem
B 3.6.7

BASES (continued) |

BACKGROUND The flow rate is proportioned to provide a spray solution
(continued) with a pH between 7.2 and 11.0 (Ref. 2). This range of f

alkalinity was established to not only aid in removal of .

airborne iodine, but also to minimize the corrosion of i

mechanical system components that would occur if the
'

acidic borated water were not buffered. The pH range also
considers the environmental qualification of equipment in
Containment that may be subjected to the spray. |

The Spray Additive System reduces the iodine fission-product ,

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 containment Spray Additive System is essential to the
SAFETY ANALYSES effective removal of airborne iodine within containment

following a DBA. ,

following the assumed release of radioactive materials into
containment, the containment is assumed to leak at its
design value of [0.25)% air weight per day following the
accident. The analysis assumes that most of the containment
volume is covered by the spray.

The DBA response time assumed for the Spray Additive System
is the same as for the Containment Spray System and is
discussed in the Bases for Specification 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.

In the evaluation of the worst-case LOCA, the safety 1

analysis assumed that an alkaline Containment spray
effectively reduced the airborne iodine, minimizing the
amount of activity available for release through containment
leakage (Ref. 2). Thus, OPERABILITY of the Spray Additive
System is essential to maintaining post-accident offsite ;

(continued)

(continued)

O
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i
Spray Additive System ,

,

i
B 3.0.7 )

1;
|

!

|, BASES (continued)

|
APPLICABLE radiation doses within the guidelines of 10 CFR 100, or the

'.
i

SAFETY ANALYSES NRC staff-approved licensing basis (e.g., a specified

| (continued) fractionof10CFR100 limits).
! Each Containment Spray System suction line is equipped

'with its own gravity feed from the sprky sdditive tank.
Therefore, in the event of a single fatlure within the-
Spray Additive System (i.e., suction valve failure),4

4 Na0H will still be mixed with the. borated water, estab-
! lishing the alkalinity essential. to effective iodine
i 7emoval.-
a c

! The Spray Additive System satisfies Criterion 3 of the NRC
4 Interim < Polity' Statement.

! !

i

LCO The Spray Additive System is necessary to reduce the release [
'

_ of radioactive material:to the environment in the event of a ,

j DBA. To be considersd.0PERABLE, the volume and concentra-
: tion of the-sprayc additive solution must be sufficient to
; provide NaOH-injection into the spray: flow until the
i - Conteinment Spray Sy' stem suction 4 ath is switched from the
|- BWST to the containment | sump, and to raise the average spray

solution pH to a level? conducive to: iodine removal. For>

i this facility, the average spray so).ution pH is between [ ].
! This pH range maximizes the effectiveness ~ cf the iodine

removal mechanism without introducing cotiditions that may
induce caustic stress corrosionicracking of mechanical

: system components. In addition, it is essential that valves i

j in the Spray Additive System flow paths are properly
positioned,-and that automatic valves are capable of;

1 activating to their. correct positions.
!

! (For this facility, an OPERABLE Spray Additise System
constitutes the following:)

(for this facility, the following support systems are -
required OPERABLE to ensure Spray Adcitive Systen

! OPERABILITY:]
i

(continued)

! (continued) i

i

!
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Spray Additive Syste]
B 3.6.7

BASES (continued)

LCO [Forthisfacility,thoserequiredsupportsystemswhich
(continued) upon their failur do not require declaring the Spray

Additive System it, sperable and their justification are as
follows:)

.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
contairment pressure and temperature requiring the operation
of the1 Spray Additive System. The OPERABILITY of the Spray
Additive System is essential to limiting the post-accident
telease of radioactive material to the environmont within
the limits specified in the licensing basis,

in MODES 5 and 6, the probability and consequences of these
events are reduced due to the wessure and temperature
limitations in these MODES. T1us/ the Spray Additive System
is not requited to be OPERABLE in MODES 5 and 6.

..-

Ar.TIONS /L1

With the containment Spray Additive System inoperable, the
system must be restored to OPERABLE status wit 11n 72 hours.
The inoperability of the Containment Spray Additive System
includes the loss of capability to inject NaOH to either
Containment Spray System suction line or to both lines. The
pH adjustment of the Containment Spray System for corrosion
protection and iodine-removal enhancement is reduced in this
condition. The Containment Spray System would still be
available and would remove some iodine from the containment
atmosphere in the event of a DBA. The 72-hour Completion
Time takes into account the capability of the Containment
Spray System to accept gravity feed from the Spray Additive
System, reasonable time for repairs, and low probability of
the worst-case DBA occurring during this period.

B.1 and 1 2
'

The plant must be placed in a MODE in which the LC0 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

(continued)

(continued)
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Spray Additive System
B 3.6.7 |

BASES (continued)

|
| ACTIONS within 6 hours, and in M00C 5 within 84 hours. The 6 hours

(continued) allotted to reach MODE 3 is a reasonable time, 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 wFsn considering that the driving fo n for.a
release of radioactive material from the Reactcr Coolant

| System is reduced in MODE 3.

.. ,

SURVEILLANCE X .3.6.7 lt
REQUIREMENTS

Verifying |the correct alignment of spray additive manual,
power-operated.:and automatic valves in the spray additive
flow path provides assurance that the system is able to
provide additive tocth6ajontainment Spray System in the
event of a DBA.-_ This:SR does not apply to valves that are
locked, sealed, Lor __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-

O not apply to valves =that cannot be inadvertently misaligned, '

V such as check valves. 'The 31-day frequency of this SR was
developed based on Inservice. Inspection and Testing Program
requirements to perform valve testing;at least once per
92 days. This SR does not require ~any testing or valve
manipulation. Rather, it involves verification, through a
system walkdown, that those valves outside containment
capable of potentially being mispositioned are in the
correct position.

,

SR 3.6.7.2
1

| To provide effective iodine removal, the' containment spray
must be an alkaline solution. Since the BWST contents are,

normally acidic,- the volume of _the spray additive tank must
provide a sufficient volume of spray additive to adjust p;l
for all water injected. This SR is performed to verify the
availability of sufficient NaOH solution in the Spray
Additive System. The 184-day Frequency is based on the low
probability of an undetected c|'ange in tank volume occurring

(continued),

(continued)

(%
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Spray Additive System
B 3.6.7

BASES (continued)

SURVEILLANCE during the SR interval (the tank-is isolated during normal
REQUIREMENTS plant operations). Tank level is also indicated and alarmed

(coritinued) in the control room, such that there is a high confidence
that a substantial change in level would be detected.

SR 3.6.7.3

This SR p'avides verification of the NaOH concentration in
t.he spray additive tank and is sufficient to ensure that the
spray solution being injected into containment is at the
correct pH level. The concentration of Na0H in the spray
additive tank mue be determined by chemical analysis. The
184-day Frequenca . sufficient to ensure that the concen-'

tration level of NaOH'in the spray additive tank reraains
within the established: limits. This is based on the low
likelihood of an uncontrolled change in concentration (the
tank is normally isolated) and the probability that any
substantial variance in tank volume will be detected.

SR 3.6.7.4

This SR demonstrates that each automatu, valve in the Spray
Additive System flow path actuates to.its correct position.
The 18-month Frequency is sufficient to e.1sure valve
OPERABILITY _and was developed' based;on cmsider1 tion tnat it
is prudent to perform this Surveillance onsy during a plant

,

! outage. This is due to the plant conditions;needed to
perform the Surveillance. Operating experience has shown

,

that these components usually pass the Surveillance whenf

performed on the 18-month Frequency. Therefore the
Frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.7.5

To ensure that the correct pH level is established in the
borated water solution provided by the Containment Spray

i

| System, the flow rate in the Spray Additive System is
demonstrated once per 5 years. This SR provides assurance
that the correct amount of NaOH will be metered into the
flow path upon Containment Spray System initiation. Due to
the passive nature of the spray additive flow controls, the
: year Frequency is suf ficient to idMtify component
degradation that may affect flow rate.

-

(continued)

,
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Spray.AdditiveiSystem I
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-B 3.6.74

1 i

1
i

i BASES (continued)*

;
|

REFERENCES 1. Title 10, Code of Federal:Regula{ ions, Part 100,11
" Determination of Exclusion Area Low Population Zone

|. and Population Center Distance."
_

.

{ 2. [ Unit Name) FSAR,-Section [- ); "[ Title)."
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Hydrogen Monitors-MODES 1 & 2
,

B 3.6.8 |

B 3.6 CONTAINMENT SYSTEMS
v

B 3.6.8 Hydrooen Monitors-MODES 1 & 2
e

......w,.4.m.,._.-....,.,-s..,,.,.,--,. ....,,-~...%,

i

BACKGROUND Hydrogen monitors are required to monitor the hydrogen <

concentration in the containment following a loss-of-coolant ,

accident (LOCA) or steam line break (SLB) in containment.
'

Hydrogen may accumulate or pocket within-containment ;
ifollowing a LOCA as a result of a metal-steam reaction
2 involving the zirconium fuel-cladding and the reactor,

coolant', radiolytic decomposition of the post-accident
Eemergency,, cooling solutions, corrosion of metals by

solu". ions used for emergency cooling and containment spray,
-and hydrogen intthe Reactor Coolant System (RCS) at the time
of the LOCA. aThe" primary source of hydrogen production
after an SLB11s' corrosion of aluminum by caustic solutions
(containmentJspray).*The lower flammability limit _of_
hydrogen is 4.1 volumespercent (v/o) (Ref.1;. Sh0uld the
lower flammability 'l_imit be exceeded, hydrogen . ignition
could occur. This'cotild lead to overpressurization ofs
containment, resulting inca breach of containmentO OPERABILITY, unacceptablyshigh containment leakage andV offsite doses, andidamagelto safety,-related equipment inside
containment. Y Q,

n
The hydrogen monitors are post-accidentAType C, Category 1,
instruments. As such they willsfunction'to allow monitoring
of hydrogen following a LOCA or SLB in containment.

Two independent hydrogen 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 analyze 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., tc actuate the hydrogen recombiners
or Hydrogen Purge System in accordance with emergency,

procedures) may be taken to prevent the hydrogen.

(continued)

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

|

BASES (continued)

BACKGROUND concentration from exceeding the flammability limit of
(continued) 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 analyrers
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.

.

'
,

, p

APPLICABLE Thehjdrogenmonitorsmonitorthepost-accidentcontainment
SAFETY ANALYSES atmosphere and provide an indication of containment hyJrogen

concentration. .This information is utilized by the
operators to determine when the combustible gas control
systems (Hydrogen Purge System and hydrogen recombiners)
should be actuated, if needed, to mair,tain the hydrogen
concentration below the flammability limit.

Assumptions recommended'in Reference 1 are used to maximize
the amount of hydrogen calculated.s 1The calculations confirm
that when mitigating systems.are actuated, in accordance
with the emergency proceduresJ the peak' hydrogen
concentration in containment is less that 4.1 v/o.

liydrogen may accumulate within containmentNollowing a LOCA
'as a result of: '4 '

a. A metal-steam reaction between the zirconium fuel-rod
cladding and the roactor 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.,
hydrcgen 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 solutions.

The hydrogen monitors satisfy Criterion 3 of the NRC Interim
Policy Statement.

(continued)

O
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Hydrogen ',anitors-MODES 14 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 i

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
wors_t-case single active failure. Operation of a least one !

hydrogen monitor will provide the operator with-information
to; enable action to be taken to prevent the containment

tpost-LOCA hydrogen concentration from exceeding the
flammability limit.

9(for$hksfacility,thefollowingsupportsystemsare
required"to'be;0PERABLE to ensure hydrogen-monitor
OPERABILITY:] ~

W .. J"

[For this facility those= required support systems which-
upon their; failure,do:not require decis*ing the hydrogen

.

monitor inoperablejand their justificati0n are as follows:]
ca . , , %

[For this facility >anj0PERABLE hydrogen monitor constitutes
the following:] w n. ,1-

,

V -,.p 4 y. gg
APPLICABILITY In MODES 1 and 2, two hydrogen moniton provide the operator

with the capability to measure hydrogen concentration in
containment assuming a worst-casaisingle+ active failure and
allow, if required, action to be-taken to control the
hydrogen concentration withinicontainment-below its
flammability limit of' 4.1- v/o following-a LOCA. This
ensures containment OPERABILITY.and prevents damage to
safety-related equipment and instrumentation located within
containment.

'

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated for the'DBA LOCA. Also, because of the limited
time in these MODES, the probability of an accident .
recuiring the hydrogen monitors is low. Therefore, the
hyc rogen monitors = are not required in MODE 3 or 4.

P

(continued)

(continued)

1
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

BASES (continued)

APFLICABILITY 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
analyzer e..st be restored to OPERABLE status within 30 days.
The.30-day Completion Time is based on the low probability
of failure of thetother redundant hydrogen monitor, the low
probability of the occurrence of a LOCA that would generate
hydrogen infamounts capable of exceeding the flammability
limit, the length;of-time after the event that operator
action would be required to prevent this limit from being
exceeded, and the availability of the hydrogen recombiners,
the Hydrogen Purge System, and the Post-Accident Sampling
System.

'

j

Concurrent failure of two hydrogen monitors within a 30-day
period is considered to'bc a low probability event. If such
double failures would repeatedly occur,/it would be

.

indicative of poor hydrogen monitor reliability 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-hour Completion time is reasonable, based on
operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.6.8.1
REQUIREMENTS

A CHANNEL FUNCTIONAL TEST is performed on each hydrogen
monitor every 92 days to ensure that the entire channel will
perform its intended function. The 92-day Frequency is

(continued)

(continued)
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Hydrogen Monitors-MODES 1 &.2
8 3.6.8

BASES (continued)

SURVEILLANCE based on the reliability of the hydrogen monitors, which has-
REQUIREMENTS been demonstrated to be acceptable through operating

(continued) experience. (For this facility,.a-CHANNEL FUNCTIONAL TEST-
constitutes the following:]

SR 3.6.8.2

Performance of a CHANNEL CALIBRATION on the hydrogen
monitors using sample gases- ensures that the OPERABILITY of -

f the monitors is maintained. A typical CHANNEL CALIBRATION
9 includesfa minimum-of two data points to verify the accuracy
Sof monitors,over the range of interest. The sample _ gases
'iused;for performing the Surveillances are nominally 1 v/o

hydrogen,W O'98 and 51.0L (balance nitrogen), and.
1

- nominally (4,v/ot hydrogen, 2 3.92 and 5 4.08 ? balance i

nitrogen) * 6Thetlower hydrogen flammability-limit has been -
assumed as
4.1 v/o hydro' gen in air,or steam-air atmospheres (Ref. 1).
Therefore,7 calibration with these sample gases' helps ensure
the accurate;information regarding containment hydrogen
concentrations up_ to?and including the flammability limit is
available to the operators- following a LOCA. For this-unit,

O' the 18-month Frequency has(beeni.shown to be acceptable
through operating experience, and-is-further justified
because of other checks ~ performed during the CHANNEL
FUNCTIONAL TEST-that convey that proper calibration of
hydrogen monitors-is being maintained!

REFERENCES 1. Regulatory Guide 1.7., " Control of Combustible Gas {Concentrations in Containment Following a loss-of-
- Coolant Accident," Revision 2, November 1978.

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

O
V
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Hydrogen Recombiners-HODES 1 & 2
B 3.6.9

O B 3.6 CONTAINMENT SYSTEMS

B 3.6.9 Hydroaen Recombiners-MODES 1 & 2

BASES

BACKGROUND Permanently installed hydrogen recombiners are required to
reduce the hydrogen concentration in the combiners following
a loss-of-coolant accident (LOCA) or steam line break (SLB).
The recombiners accomplish this by recombining hydrogen and

gjoxygeptoformwatervapor. The vapor is returned to the
f fcontainment, thus eliminating any discharge to the
*g environment3

, W? em
p%Two4ndependen%f controls located in the control roomt hydrogen recombiner systems are provided.

Each consists i ,a

The'hsb> ply ,, sed a recombiner located in containment.
powe

recombiners"have no moving parts. Recombination is
accomplished by heating a hydrogen-air mixture above 1150'F.
The resditing gate 64por and discharge gases are cooled
prior to bischatye"Trom the unit. Air flows through the
unit at .304cfmpvitVnatural circulation in the unit
providing the mothe'forcef"8A single recom'oiner is capable

,o ofmaintainingth(!hydrogentsacentrationincontainment
'(v) below the 4.1 volyme,peMeat (ye) flammability limit.

Two recombiners ara pro'vided to'utet the requirement fort

redundancy and indshendence ? Eachfrecombiner is powered
from a separate ENGINEERED SAFETYs MATURE bus, and provided
with a separate power panel andttenthhpanel.

'd7
y

APPLICABLE The hydrogen recombiners ensure containment OPERABILITY by
SAFETY ANALYSES providing the capability of controlling the bulk hydrogen

concentration in containment to less than a concentration
of 4.1 v/o, following a Design Basis Accident (DBA). This
control would prevent a hydrogen burn inside containment,
thus ensuring containment OPERABILITY and minimizing
challenges to the OPERABILITY of safety-related equipment
located in containment. The limiting DBA relative to
hydrogen generation is a LOCA.

(continued)

(continued)

O
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Hydrogen Recombiners-MODES 1 & 2
B 3.6.9

BASES (continued)

APPLICABLE Hydrogen may accumulate within containment following a LOCA
SAFETY ANALYSES as a result of:

(continued)
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 surp;
A%gHidrog;hehin the RCS at the time of the LOCA (i.e.,c.

(f > hydrogen dissolved in the reactor coolant and hydrogengas ip(the pressurizer vapor space); or
~

~ . f 1, ,'

d. " Corrosion'of' metals exposed to containment spray and
Emergencyftore'CoolingSystemsolutions.

# T ... en
To evaluatF the potential for hydrogen accumulation in
containment fol. lowing a LOCA, the hydrogen generation as
a function of 'tinie folloWing'1he initiation of the accidentis calculated. Conairvative assumptions recommended by
Reference 1 are dsed(to maximize the amount of hydrogen
calculated. [fi ,j
ThehydrogenrecombineYiaref}designddisuchthat,withk! ;M<

the conservatively calculated hydrogeh(generaticn rates
discussed above, a single"recombiner is* capable of limiting
the peak hydrogen concentration in containment to less than*

4.1 v/o (Ref. 1). The Hydrogen Purge (System 31s similbrly
designed such that it is redundantxtosthe hydrogen
recombiners. T^^
The hydrogen recombiners satisfy Criterion 3 of the NRC
Interim Policy Statement.

f

LC0 Two hydrogen recombiners must be CPERABLE with power from
two independent safety-related power supplies. Each
typically consists of controls, power supply, and
recombiner. [For this facility, an OPERABLE hydrogen
recombiner constitutes the following:)

(continued)

(continued) -
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Hydrogen Recombiners-MODES 1 & 2
B 3.6.9-

O) BASES (continued)t
V

,

LCO Operation with at least one hydrogen recombiner ensures that!
-(continued) the post-LOCA hydrogen concentration can be prevented from ,

exceeding the flammability limit. Unavailability-of both '

hydrogen recombiners might leaa- to the generation of a
sufficient-amount of hydrogen (exceeding the flammability.
limit) so that it could react with oxygen following the;

Iaccident, The reaction could take place fast'enough to lead
-

to igh-temperatures and overpressurization of-containment
its a result, breach containment' or cause containment

g eakag hrates to exceed those assumed in-the safety
9% Damage to~ safety-related equipment located in

k"vanalysesj. containment (,,couldalsooccur.
N iii ility, the following support systems are
require"d50PERA to ensure hydrogen recombiner
OPEMBfLI ); ?j

v g,

[For thiss cility,uthqse required support systems which
upon theiFfailunginnet. require declaring the hydrogen
recombinehin6brabWandtheirjustificationareas-
follows:] W% &

MMW /h-s
V V Ah %

APPLICABILITY RequiringOPERABILIJ6inMODESlitad2forthehydrogen
recombiners ensures their-tusediathhavailability after the
safety injection and scram,actuatedVo LOCA or SLB

one, hydrogen recombiner is reqiiir6d t(n ainitiation. In the post-accidentM 6C or SLB environment =,-
ofcon'trcl:the hydrogen

concentration within containeerit belowtits flammability
limits of 4.1 v/o following i LOCA, assuming o -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
requiring the_ hydrogen recombiners is low. Therefore, the'
hydrogen recombiners are not requi' red in MODE 3 or 4. i

(continued)

(continued)

|-
3(V

!
'
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Hydrogen Recombiners-MODES 1 & 2
B 3.6.9

BASES (continued)

APPLICABILITY In MODES 5 and 6, the probability and consequences of a LOCA
(continued) are low, due to the pressure and temperature limitations.

Therefore, hydrogen recombiners are not required in these
MODES to ensure containment OPERABILITY,

.

ACTIONS Ad 4
hfogen recombiner inoperable, the inoperableWith

recombiner niist be restored to OPERABLE status within
303 days. The?30-day Completion Time is based on the low
prbbabiliti|of,thetoccurrenceofaLOCAorSLBthatwould
generatalhydrogen''intamounts capable of exceeding the
flammabilitflimit,"the length of time after the event that
operator.actich?would;be required to prevent exceeding this
limit, thed ow pVobability of failure of the OPERABLE
hydrogen recombine'r, and the availability of the Hydrogen
PurgeSystem.Q jf" )

Concurrent failuhh[ide'two drogen recombiners within a
to bila 10w-probability event.30-day period is cons

If such double failures'rspeatMy%;ccurred, it would
be indicative of poor hydrpgbp'irecombfper reliability and

would result in the loss efffunh$'di~ately{ectered.
ionaldapability.

Therefore, LC0 3.0.3 must 'be imme

h' hgJ

The plant must be placed in a MODE (f e
,
'

in which the LC0 does not-
apply, if the inoperable hydrogen recombiner(s) cannot be
restored to OPERABLE status within the associated Completion
Time. This is done by placing the plant in at least MODE 3i

within 6 hours. The 6 hours allotted to reach MODE 3 is a
reasonable time, 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

/''N .

BASES (continued) {
l

SURVEILLANCE SR 3.6.9.1
REQUIREMENTS

Performance of a system functional test.for each hydrogen
recombiner ensures that the recombiners are operational
and can obtain and sustain the temperature necessary for
hydrogen recombination. In particular, this SR requires
verification that the minimum heater sheath temperature
increases to 2 700*F in s 90 minutes. After reaching 700'F,

/thppewerisincreasedtomaximumforapproximatelyR< minutes and power verified to be 2 60 kW.
l$d4.4%#ThelhonthFrequencyforthisSRwasdevelopedconsidering

ksuchlfactorhas the following:
%# ,4fyg !

a. .TheMncidence of hydrogen recombiners failing the SR
._

<jjn th pakt>is low;
Eve n$ pb.

det'ected,[elttiehfrom the other recombiner or from aen hydrog% s been, in all instances, a backup
en recombiner failure has been

these
available
diverseisystg;jand 4

f SincethehNur6 gen he%iinbjoer is manually started many
V 4

hoursafterNa^LOCA;|occurf$hereistimeavailableto
c.

\
s

either restorainitedngbinef to OPERABLE status or4
activate an altWrnatiM

d;3

SR 3.6.9.2 fY -

4}hV
This SR ensures that thcre a y~ tion.no physical problems thatcouM affect recombiner opera Since the;recombiners
art, ;,iechanically passive, they are not subject to mechanical
failure. The only credible failures involve loss of- power,
blockage of. the internal flow path, missile impact, etc.

A visual inspection is sufficient to determine abnormal l
conditions that-could cause such failures. The-18-month I

Frequency for this SR was developed considering:such factors
'as the following:

incidence of hydrogen recombiners failing the SRa. ;

the past is low;1.i

(continued)

(continued)

LJ
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Hydrogen Recombiners-MODES &2
B 3.6.9

BASES (continued)
._.

1

SVRVEILLANCE b. Even when hydrogen recombiner failure has been
REQUIREMENTS detected there has been, in all instances, a backup

(continued) available either from the other recombiner or from a
diverse system [ Hydrogen Purge System]; and

c. Sina.e 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
3ctivateanalternative.

gg73g,9,31 a
p

TlsSR.requiresherformanceofaresistance-to-groundtest
of eachtheater )hasetto ensure that there are no detectable
grounds in.any TeateCphase. This is accomplished by
verifying that'the. resistance to ground for any heater phase
is 2 10,000 ohmsts.

The18-monthFrehbenc foe 5[his SR was developed considering
such factors as' }.helf 110Qing:

-y , y4
Theincidenceofhidrogen.rtiAombinersfailingthe_SRa.
in the past is lo N

b. Even when hydrogen recombfns.faGute has been.

detected, there has b6en, iiidll i'nstances, a backup
available either from the other recombiper or from a
diverse system [ Hydrogen Purge Jystein]tyand

pg
Since the hydrogen recombiner.ijs manually started manyc.
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE status or
activate an alternative.

REFERENCES 1. Regulatory Guide 1.7, " Control of Combustible Gas
Concentrations in Containment Following a loss-of-
Coolant Accident," U.S. Nuclear Regulatory Commission.

O
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MSSVs
B 3.7.1 1

B 3.7 PLANT SYSTEMS
V

B 3.7.1 Main Steam Safety Valves 1MSSVs1

BASES
,

BACKGROUND The MSSVs primarily provide overpressure protection for the fsecondary system. The MSSVs also provide protection against-
overpressurizing the reactor coolant pressure boundary by-.
providing a heat-sink-for removal of energy from the Reactor 1

Coolant System-(RCS) if the preferred heat sink, provided by
'f :the Condenser and Circulating Water System, is not- i

<a available.

-Nine MSSVs are located on each main steam header, outside- !containment, upstream of the main steam isolation' valves
(MSIVs), as: described in- Reference 1. The MSSVs' rated i

capacity passes'the full steam flow at-100% PS.TED THERMAL
|POWER (RTP) with the. valves full open. This meets the

requirements of Section III of ~ the ASME Code (Ref. 2). - The -
MSSV design-includes. staggered setpoints, as shown in

-

-Table 3.7.1-1, so that only the needed number of valves will
actuate. - Staggered?setpoints: reduce the potential for valveO -chattering because of insufficient steam pressure to fully :

i

V open all valves following1a turbine-r actor-trip.-

The valve lift settings.given in Table 3.7.1-1 also meet the-

requirements of Section III of the ASME. Code (Ref.'2).-The
relief capacity of two of the nine safety valves per steam !

-generatoris.[583,574) lb/ hour and-the capacity of the
remaining seven is [845,759)tib/ hour each. The total-
relieving capacity for all 18 MSSVs is 14,175,000]
which-is 120% of the total secondary sys[ tem flow of- 'lb/ hour,
[11,760,000] lb/ hour at 100% RTP. A maximum safety-valve
setpoint pressure'of 1100 psig!(i 3%) assures that main

4

steam system pressure remains;below 110% or 1155 psig. A
minimum of two OPERABLE safety: valves: per steam generator
with a. combined total relief capacity of:at least
{1,167,148] lb/ hour one with a'setpoint not greater than

i[1050]-psig- 1% and one'with a setpoint not greater than.
[1100)_psig i 1%..

The low-pressure'setpoint MSSV,-[. ] psia, corresponds to-

a zero-power 1oop average temperature (T.,5)T.,, must be above-(secondary fluid
saturation temperature) of [-]*F. The RC
this temperature-to.open the MSSVs.

(continued)
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MSSVs
B 3.7.1

BASES (continued)

APPLICABLE The design basis of the MSSVs comes from tSe ASME Code and
SAFETY ANALYSES its 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
Operational Occurrence (A00) or accident considered in the
Design Basis Accident (DBA) and Transient Analysis.

The events that challenge the MSSVs' relieving capacity, and
thus RCS pressure, are those characterized as Decreased Heat
Removal: events, and are presented in Reference 3. Of these,
the' full power turbine trip coincident with a loss of
condenser heat sink is the limiting A00. For this event,

the condenser circulating water system is lost and,
therefore, the Turbine Bypass Valves (TBVs) are not
available to' relieve main steam system pressure. Similarly,
MSSV relief capacity is utilized in the FSAR for mitigation
of the following events:

a. Loss of normal feedwater;

b. Steam line break (SLB);

c. Steam generator tube rupture (SGTR); and

d. Excessive heat removal due to_ feedwater system
malfunction.

The MSSVs are assumed to have two active and'one passive
failure modes. The active failure modes are spurious
opening and failure to reclose once opened. The passive
failure mode is failure to open upon demand.

The MSSVs satisfy Criterion 3 of the NRC Interim Policy
Statement.

LCO Two MSSVs per steam generator are required by the accident
analysis to provide overpressure protection for design basis
transients occurring at 102% RTP. However, a MSSV will be
considered inoperable if it fails to open upon demand. The
LC0 requires all MSSVs to be OPERABLE in compliance with the
ASME Code, even though this is not a requirement of the

,

| Design Basis Accident (DBA) analysis. This is because

(continued)

(continued)
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MSSVs
B 3.7.1

!

BASES-(continued).

.

LCO operation with less than the full number of MSSVs requires
(continued) limitations on allowable-THERMAL POWER (to meet ASME Code-

requirements) and adjustment'to the nuclear overpower trip-
setpoint. These limitations are addressed in Figure 3.7.1-1
and Required Actions A.2.2.1 and A.2.2.2.

,

The OPERABILITY of the MSSVs is defined as the ability to
open within the setpoint tolerances, relieve steam generator
overpressure, and reseat when pressure has'been reduced.-

The OPERABILITY of the MSSVs is determined by periodic;
< surveillance, testing in accordance with the Inservice-

! Inspection and Testing Program.

The liftNettings specified in' Table 3.7.1-1 correspond
to -ambient' conditions of the valve at nominal operating -
temperature'and pressure.

This LC0'provides assurance that the MSSVs will perform
their design safety function to mitigate!the consequences
of accidents that could result in-a challenge to the reactor
coolant pressure' boundary.

.

APPLICABILITY InMODE1above(-]%RTP,eaciisteamgeneratormusthavethe
OPERABLE MSSV capacity within the: acceptable region of
Figure 3.7.1-1. Below [ ]% RTP41n MODES 1, 2, and 3, only
two MSSVs are required OPERABLE per steam generator.

In MODES 4 and 5, there is no credible' transient requiring
the MSSVs.

'The steam generators are not normally used for heat removal
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.

(continued)

A)L
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MSSVa
B 3.7.1

BASES (continued)

,
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(continued)

(continued)
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. MSSVs'

B 3.7.1

BASES (continued)

ACTIONS 161

With one or more MSSVs inoperable, verify that at least two
required MSSVs per steam generator are OPERABLE with each

! valve from the different lift setting ranges. Only-two
! MSSVs are required in MODES 2 and 3, and only two in MODE 1

<

i below [ ]% RTP. Above'( ]% RTP, the required ~ number of.
MSSVs to be OPERABLE per steam generator is governed by -

] operation within the acceptable region of Figure 3.7.1-1.

f f 4This Aktion may be satisfied by examining logs or_other
t 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,

3 is a' reasonable-amount of time to allow for examining
information sources, such as maintonance logs, to determine
if two MSSVs are OPERABLE, and takes into consideration the
low probability of'an event occurring during:this period
that would require activation of the MSSVs.

The Completion Times of.. Condition A have been provided withO a Note to clarify thatLall MSSVs ats treated as_an entity-
for this LC0 with a single Completion Time (i.e., the;i

Completion Times are'on a_ Condition Basis).i

A,2.1
:

-

With one or more MSSVs inoperable, one alternative is to.
restore the required _MSSVs to OPERABLE status per '

F_igura . 3. 7.1-1. The 4-hour Completion Time.
_ __

to restore a MSSV to OPERABLE status _is reasonable, and
takes into account the relative importance of maintaining ,

the OPERABILITY of these valves and the low probability of
an event occurring during the period that requires
activation of the MSSVs,

A.2.2.1 and A.2.2.2

An alternative to restoring the inoperable MSSV(s) to
OPERABLE status is to reduce power so that the available-
MSSV. relieving capacity meets ASME Code requirements for the |power level. Operation may continue provided the allowable

|
,

THERMAL POWER and Reactor Protection-System nuclear '

1

(continued) -)
(continued)
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MSSVs
B 3.7.1 ,

BASES (continued)

ACTIONS overpower trip setpoint are reduced by the formulas
(continued)

fxRP 100%=

and

fxSP W=

where:

RP = Reduced THERMAL POWER expressed as a percentage of RTP
(not to. exceed RTP);

SP = Reduced nuclear overpower trip setpoint
(not to exceed W);

W = ALLOWABLE VALUE for Nuclear overpower trip setpoint
for four-pump operation a: specified in LCO 3.3.1,
" Reactor Protection ~ System";

Y= Total OPERABLE relieving capacity per steam generator
based on a summation of individual- safety-valve relief
capacities per stcam generator expressed in lb/ hour;
and

Z= Required relieving capacity per. steam generator of
6,585,600 lb/ hour.

These equations are graphically represented in
Figure 3.7.1-1. Operation is restricted to the area below
and to the right of line BCDE.

(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 overpower trip.

The 4-hour Completion Time for Required Action A.2.2.1
is consistent with A.2.1. An additional 4 hours are allowed
to reduce the setpoints in recognition of the difficulty of
resetting of all channels of this trip function within a-
period of 4 hours. The Com>1etion Time of 8 hours for

- Required Action A.2.2.2 is 3ased on operating experience in
resetting all channels of a protective function and on the
low probability of the occurrence of a transient that could
re: ult in steam generator overpressure during this period.

B.1 and B.2

If the MSSVs cannot be restored to OPERABLE status in the
associated Completion Time, the unit must be placed in a
MODE in which the LCO 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

G the required MODES from full power in an orderly manner and
withent 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 OH-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. Setpoint pressure determination (lift setting);

d. Compliance with owner's seat tightness criteria; and

(continued)

(continued)
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MSSVs|

B 3.7.1

BASES (continued)

SURVEILLANCE e. Verification of the balancing device integrity device
REQUIREMENTS on balanced valves.

(continued)
The ANSI /ASME standard requires the testing of all valves

~
every C years, with a minimum 20% of the valves tested every -

,

24 months. The SRs are specified in the Inservice
Inspection and Testing Program, which encom) asses Section XI
of the ASME Code. The ASME Code provides tie 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 bench tested or testel
in-situ at hot conditions using an assist device to simulate
lift pressure. The SR 3.0.4 exemption ap>1ies 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 survdillance. SR 3.0.4 is not
applicable to this SR provided testing is completed withir
24 hours after reaching acceptable test conditions. If the
MSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected to ambient conditions of the
valve at operating temperature and pressure.

O
REFERENCES 1. [ Unit Name] FSAR, Section (5.2], "[0verpressure

Protection]."

2. ASME Boiler and Pressure Vessel Code, Section 111,
Article NC-7000, " Overpressure Protection" Class 2
Components.

3. (Unit Name] FSAR, Section (15.2], "[ Accident
Analysis Decreased Heat Removal Events)."

4. ASME Boiler and Pressure Vessel Code, Section XI,
Article IWV-3500, " Inservice Tests Category C
Valves."

5. ANSI /ASME 0M-1-1987, " Requirements for Inservice
Performance Testing of Nuclear Power Plant Pressure
Relief Devices."
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'MSIVs y
B 3.7.2

O B 3.7 PLANT SYSTEMSg
B 3,7.2 Main Steam Isolation Valves (MSIV Q

;

BASES
|
i

BACKGROUND The MSIVs isolate--steam flow from the ' secondary. side .of the
isteam generators following a'high-energy line break. .MSIV '

closure terminates flow from the'. unaffected (intact)'' steamgenerator.
.I

One MSIV is located in each main > steam line outside of, but
34' close-to, containment. The MSIVs=are downstream from the- 1

-

'MSSVs and emergency feedwater pump; turbine's; steam supply.
.i

to prevent their being isolated from the steam generators by '

MSIV closure. Closing the MSIVs' isolates each steam
generator'from the other,~and isolate's the~turb'ne, steam
bypass system; and other auxiliary steam supplies- from the -

.

1

steam generators.- '

The MSIVs close'on'a. Steam and.Feedwater-Rupture Control =
Systc:n '(SFRCS)Lsignal' generated by either low steam
generater pressure or steam generator-to-feedwater:

(m differential pressure. The MSIVs fail closed on loss-of-
k-) control or actuation power. The MSIVs mayLalso be actuated

manually.
.

.

,

' A description of the MSIVs is found.in' Reference 1.

APPLICABLE The design basis of the MSIVs-is-established byithe
SAFETY-ANALYSES containment analysis for the large steam line break (SLB)

inside containment -(Ref. 2). It.is also2 influenced by.the
1

accident-analysistof the SLB events iresented in
Reference 3. - The design precludes t1e blowdown of more than
one. steam generator, assuming -a. single active component
failure (i.e., the failure of one MSIV to close on demand.)

.-

The. limiting case, for. the containment analysis 1s the SLB -
inside Containment with a loss-of-offsite power following
turbine trip and ~ failure ~ 'of the -MSIV on the affected steam
generator to elose. ,At 100%-RATED THERMAL POWER (RTP), the
steam generator inventory and temperature are at their
maximum, maximizing the mass and: energy release to the ,

containment.
.

1*

(continued)n
.( _(continued)-
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MSIVs
B 3.7.2

BASES (continued)

APPLICABLE Due to reverse flow, failure of the MSIV to close
SAFETY ;;MSES contributes to the total release the additional mass and

(continued) energy in the steam headers downstream of the other MSIV.
Other failures considered are the failure of a main
feedwater isolation valve (MFIV) to close, and failure of an
emergency diesel generator (EDG) to start.

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside containment u) stream of the MSIV is limiting for
offsite dose, althougi a break in this short section of main
steam header has a very low probability. The 'arge SLB
inside containment at full power is the limitiaj case for a
post-trip > return to power. The analysis includes scenarios
with 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 LOOP, the response of
mitigating systems, such as the high pressure injection
(HPI) pumps, is delayed. Significant single failures con-
sidered include failure of a MSIV to close, failure of an
EDG, and failure of a HPI 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, SLB, or main feedwater line
breaks, inside containment. In order to maximize
the mass and energy release into the containment,
the analysis assumes the MSIV in the affected steam
generator remains open. For this scenario, steam is
discharged into containment from both steam generators
until closure 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
ir.i.act loop.

b. A SLB outside of containment and upstream from the
MSIVs is not a containment pressurization concern.
The uncontrolled blowdown of more than one steam

(continued)

(continued)
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MSIVs
B 3.7.2

O) BASES (continued)(

APPLICABLE generator must be prevented to limit the potential for
SAFETY ANALYSES uncontrolled RCS cooldown and positive reactivity

(continued) addition. Closure of the MSIVs isolates the break
and limits the blowdown to a single steam generator.

1

c. A break downstream of the MSIVs will be isolated by
the closure of the MSIVs. rvents such as increased

-steam flow through the turbire or the steam bypass
valves will 'also terminate on closing the MSIVs.

d. Following a steam generator tube rupture (SGTR),
closure of the MSIVs isolates the ruptured 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 MSIVs
setpoints, a necessary step toward isolating flow
through the rupture,

e. The HSIVs are also utilized during other events such
as a feedwater line break.

/O The MSIVs satisfy Criterion 3 of the NRC Interim Policy _
V Statement.

LC0 This LCO requires that the MSIV in both steam lines be
OPERABLE. The MSIVs are considered OPERABLE when their
isolation times- are within limits and they close on an
isolation actuation signal.

This LC0 provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable1

1 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 HSIV OPERABILITY:]

[For this facility, those required support systems which,
u)on their failure, do not declare the MSIVs inoperable and
t1eir justification are as follows:]

I

(continued)
( \
V
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MSIVs
B 3.7.2

N
BASES (continued) '

APPLICABILITY The MSIVs must be OPERABLE whenever there is significant
mass and energy in the RCS and steam generator. 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, there is significant mass and energy;
therefore, the MSIVs must be OPERABLE or closed. When the
valves are closed, they are already performing their safety
function.

1

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 s
isolation of potential high-energy secondary-system pipe
breaks in these MODES.

7

A Note has been added to provide clarification that the
Completion-Time is on a Condition Basis; Condition A and
Conditions (C and D) Completion Times-are independent.

ACTIONS /L1

With one MSIV inoperable, time is allowed to restore the
component to OPERABLE status. Some repairs can be made to
the HSIV with the plant hot. The 8-hour Completion Time is
s easonable, considering the arobability of an accident that
would require actuation of tie MSIVs-occurring during this
time interval.

The 8-hour Completion Time is greater than that normally
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 systein provides an
additional means for containment isolation. With more than
one HSIV inoperable in MODE 1, the facility is in a
Condition outside the accident analysis; therefore,
LC0 3.0.3 must be entered immediately.

(continued)
.

(continued)
,
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MSIVs'
B 3.7.2

BASES (continued)

ACTIONS- B.1 and 8.2 I
(continued) |

If the MSIV cannot be restored to OPERABLE status within |8 hours, the MSIV must be closed within the next.6 hours. 1

Six hours is a reasonable time to complete the actions
required to close the MSIV, which include performing a
controlled plant shutdown to MODE 2. The Completion Time is
based on plant o)erating experience related to the time
required to reaci MODE 2 with the MSIVs closed, ,in an
orderly manner and without challenging plant systems.

C.1. C.2.1. and C.2.2
>

s
. . ,

With one;MSIV inoperable in MODES 2 or 3 in one or more flow
paths,1 restore MSIVs' to OPERABLE status,- or close inoperable
MSIVs within 8' hours. The remaining OPERABLE MSIV in ea4
flow path will ensure that the flow path can be. isolated .f
an event were to occur that required isolation by.these i

valves. The Completion Time of 8-hours takes into-account- i

the redundancy afforded by the OPERABLE MSIV and the low
probability ~of a Design Basis Accident (DBA) that would .

-

require closure of: the MSIVs occurring during this period.
(3
Q For inoperable FJIVs that cannot:be restored-to OPERABLE

status- within the specified , Completion Time but are closed,-
the inoperable MSIVs must be verified .to be continually
closed 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
j and is considered reasonable in view of MSIV status
| indications available in the control room and other ,

administrative controls that will ensure that these valves
will continue to be in the closed position.-

D,1 and D 4

With two MSIVs inoperable in MODE 2 or 3?in.the same flow
path for one or more flow paths, restore at least one MSIV

| Lto CPERABLE status in each affected flow path or close-at
; least one inoperable _MSIVs in each affected flow path in
i= I 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-importance of _ bringing the

(continued)
'

(continued)
%/
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MSIVs
B 3.7.2

BASES (continued)

ACTIONS facility within the assumptions of the Accident Analyses.
(continued) This time period also ensures that the probability of an

accident (requirir.) main steam line isolation) occurring
during periods where two MSIVs are inoperable in the same
flow mth is minimal.

E.1 and E.? ,

The plant must be placed in a MODE in which the LOO-does not
apply'if the1SIV cannot be renored to OPERABLE status or
closed in the'sssociated Completion Time. This is done by
placing the ph,t 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 related to the
time required 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 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, because 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 to be tested at power, they are exempt from
the ASME Section XI requirements (Ref 4) o ring operation,

! in MODES 1 and 2.

The Frequency for this SR is in accordance with the
Inservice Inspection and Testing Program or 18 months,
whichever is less. The 18-month surveillance frequency to
demonstrate the valve closure time is based on the refueling
cycl e.

Operating experience has shown that those components usually
pass the surveillance when performed on the 18-month
Frequency. Therefore, the Frequency was concluded to be
aceptable from a reliability standpoint.

(continued)

(continued)

O
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MSIVs-
B 3.7.2

i

BASES (continued)

SURVEILLANCE This test is conducted in MODE 3, with the plant at.,

4 RE0VIREMENTS operating temperature and pressura, as part of the ASME
(continued) Section XI (Ref. 4) exercising requirements. SR 3.7.2.1 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 in
MODE 3 in order to establish conditions consistent with
those under which the acceptance criterion was generated.

.-
. . . - -

REFERENCES t'1.4 ;UnitName)FSAR,Section(10.3),"[MainSteam
~

3ystem)."4

:|UnitName[FSAR,Section(6.2),"[ Containment2.:

j analysis).

Analy.is).[F%R - Section {l5.4), "[ Steam Line Break| Unit Namei 3.

j 4. American Society for Mcchanical Engineers, Boiler
and Pressure Vessel Code, Section XI, Inservice !

!O '

Inspection, Article IWV-3400, " Inservice Test:
4 Category A and 5_ Valves."- ,

1

__)_.
*

i

-

,

.

.

1
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MFIVs and Associated Bypass Valves
B 3.7.3

I
! B 3.7 PLANT SYSTEMS
'

B 3.7.3 Main Feedwater Isolation Valves (MFIVs) and Associated Bypass Valveg ;

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
teminates flow to both steam generators, terminating the

,

event for feedwater line breaks (FWLBs) occurring upstream!

of the MFIVs. The con * 'qences of events occurring in the
nain steam lines or in w.. feedwater lines downstream of the
NFIVs will be mitigated by their closure. Closing the MFIVs
and associated bypass valves effectively terminates the
addition of feedwater to an affet.ted steam generator,
limiting the mass and energy release for steam line break or
FWLBs inside Containment and reducing the cooldown effects
forsteamlinebreaks(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 valvesslimit the quantity of ligh-
energy fluid that enters containment through the break and
provides a pressure boundary for the controlled addition of
emergency feedwater (EFW) to'the intact loop.

One MFIV and its associated bypass valve is located on each
main feedwater line, outside but close to containment. The
MFIVs are located upstream of the EFW injection point so
that EFW may be supplied to the steam generators following
MFIV closure. The piping volumo from this valve to the
steam generator must be accounted for in calculating mass
and energy releases, and refilled prior to EFW reaching the
steam generator following either an SLB or FWLB.

The MFlis for each steam generator consist of the main
feedwater stop valve, MFIVs, and main feedwater control
(startup centrol valves . The MFIVs and its associatedbypass valves close on r)eceipt of a Steam and Feedwater
Rupture Control System (SFRCS) generated by either low steam
generator pressure or main MFW steam geherator differential
pressure. The SFRCS also provides input to the Anticipatory
Reactor Trip System to trip the MFW pumps. The MFIVs can
also be closed manually.

(continued)r
( (continued)
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MFIVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

BACKGROUND The MFIVs and its associated bypass valves close on receipt

for a safety injection- low T,i,evel--high-high signal.
coincident with reactor(continued)

trip or steam generator water
They 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
penetrating containment and to ensure that the consequences
of events do not exceed the capacity of the containment heat
removal systems.

A description of the MFIVs is found in Reference 1.

APPLICABLE The design basis of the MFIVs is established by the analysis
SAFETY ANALYSES for the large SLB. .It is also influenced by the accident

analysis for the larce FWLB. Closure of the MFIVs and its
associated typass valves may also be relied on to terminate
a steam break for core response analysis and excess
feedwater event upon the receipt of a steam generator water
level---high-high signal or a main steam isolation signal
(MSIS) on high steam generator level.

Failure of a MFIV and its associated bypass valves to close
following a SLB, FWLB, or excess-feedwater event, can result
in additional mass and energy being delivered to the steem
generators, contributing to cooldown. This failure also
results in additional mass and energy releases following a
SLB or FWLB event.

The MFIVs satisfy Criterion 3 of the NRC Interim Policy
Statemert.

LC0 Following a FWLB or a main steam line break (MSLB), this LCO
ensures that the MFIVs s'd . heir associated bypass valves
will isolate McW flow to the steam generators. These valves ,

will also isolate the non-safety-related portions from the !
safety related portions of the system. |

!
iThis LC0 requires that the MFIV and its associated bypass

valve in each of the feedwater lines be OPERABLE. The MFIVs
and their associated bypass valves are considered OPERABLE |

(continued)
'

(continued)

O
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MFIVs and Associated Bypass Valves,

B 3.7.3

BASES (continued)

LCO when their isolation times are within limits and they close
(continued) on an isolation-actuation signal.

I Failure to meet the LCO requirements can result in
1 additional mass and energy being released to containment

following a SLB or FWLB inside containunt. If the SFRCS on
high s'eam generator level is relied on to terminate an
excess-feedwater-flow event, failure to meet the LCO may_ ;

result .in the introduction of water into the main steam j
111nes.

~

[For this facility, the.following support systems are :

required to be OPERABLE to ensure the main feedwater valvns {
, '

' OPERABILITY:)> 1

[For thisifacility, those required support systems which,
upon their' failure, do not dec1?re the main feedwater valves
inoperable.and their ju.,tification.are as follows:)

APPLICABILITY The MFIVs and their associated bypass valves must be( OPERABLE whenever there is significant mass and energ)hein
( the RCS and steam generators. This ensures that in t

event of a high-energy Une break, a single failure cannot
result in the blowdown of more than one steam generator.

In MODES 1, 2, and 3, the MFIVs and't' heir associated bypass
valves are required to be OPERABLE in order to limit the
amount of available fluid that could be added to
containment in the case of a secondary system pipe break!
inside 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 tem)erature is below-
the boiling point of water. Therefore, tie MFIVs and-their
associated by) ass valves are not required for isolation of
potential hig1-energy secondary-system pipe breaks-in these:
MODES.

(continued)

(continued)
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MFIVs and Associated Bypass Valves
u 3.7.3

BASES (continued)

APPLICABillTY for this LCO, a Note has been added to provide
(continued) clarification that Conditions A and B are treated as an

,

entity with a single Completion Time.

ACTIONS A.I. 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
isolated, they are 3erforming their required safety function
(i.e., to isolate t ie lina). ,

The typical arrangement assumed in these actions is a byoass
valve in parallel with an MFIV. If an MFly 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 its
associated bypass valve which includes aerforming a
contr 11ed plant shutdown to MODE 2. Tie Completion Time is
basca on plant operating experience related to the time
required to reach MODE 2 with the MFIVs closed in an orderly 4

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 be closed 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

(continued)

(continued)
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MFIVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

ACTIONS administrative controls that will ensure that these valves
,

(continued) 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
same flow path cannot be restored to OPERABLE. status, then i

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 valves1

in parallel in the same flow path, the double failure is,

' 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 or closed or affected flow path +

isolated within 8 hours. This action returns the system to
_

: the condition where at least-one valve in each flow path is'
performing the requirea ';afety functica. The 8-hour
Completion Time is a; reasonable time to complete the actions
required to close the MFIV 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 the plant systems.

'

C.1 and C.2

If.theMFIVsandtheirassocist[d'bypassvalvescannotbe
restored to OPERABLE status or closed or isolated in the
associated Completion Time, the plant must be placed in a

'
MODE in which the LCO does not apply. ThisLis 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, b2:ed on operating experience, to: reach the
required F.0 DES-from full power operation in an orderly ;
manner and without challenging plant safety systems.i

.

"
SURVEILLANCE SR 3.7.3.1
REQUIREMENTS ,

The MFIV closure time is assumed in the accider.t and-
containment analyses. This surveillance is normally- '

!

(continued)

(continued)|
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HFIVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

SVRVEILLANCE performed upon returning the plant to operation following a
REQUIREMENTS refueling outage. The MFIVs should not be tested at power

(continued) 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 I
and 2.

The Frequency for this SR is in accordance with the
Inservice Inspection and Testing Program or 18 months,
whichever is less. The surveillance interval of 18 months
for valve closure time is based on the refueling cycle.
Operating experience has shown that these components usually
pass the SR wnen performed on the 18-month Frequency.

SR 3.7.3.1 is modified by a Note tl:at allows exemption to
SR 3.0.4. SR 3.0.4 is not applicable to this SR for entry
into MODE 3 provided tbsting is completed within 24 hours
after reaching acceptable test conditions. This allows
delaying testing in MODE 3 in order to establish conditions
consistent with the conditions under which the acceptance
criterion was generated.

O
REFERENCES 1. (Unit Name) FSAR, Section [10.4.7), "[ Condensate and

Feedwater System)."

O
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EFW System l

B 3.7.4 |

3.7 PLANT SYSTEMS
'

'

B 3.7.4 Emeroency Feedwater (EFW) Syst e

BASES
_

__

.

BACKGROUND The EFW System automatically supplies feedwater to the steam
generators to remove decay heat from the Reactor Coolant

upon the loss of normal feedwater supply. The
System (RCS)kesuctionthroughseparate'andindependentEFW pumps ta

" suction lines froe the condensate storage tank (CST)
/ (LC0 3i7.5), and pump to the steam generator secondary side

- through,the EFW nozzles. The steam generators function as a
" heat sink for core decay heat. The heat load is dissipated
iby releasing steam to the atmosphere from the steam
generators via'the main steam safety valves (MSSVs)-
(LC0:3.7.1)', or atmospheric dum) valves (ADVs) (LC0 3.7.11
If the matti condenser is availa)1e, steam may be released ).
via the steam bypass system and recirculated to the CST.

^

(The following system descri) tion is provided as an example
that should be provided by tie specific unit. The EFW
System consists of two turbine-driven EFW pumps, each of 1

r which provides a nominal'1000 capacity, and one non-safety- '

y] grade motor-driven EFW pump, The steam turbine-driven EFW
) umps receive steam from either of the two main steam
leaders, upstream of the main steam isolation valves
(MSIVs). The EFW sup)1ies a common header capable of
feeding either or bot 1 steam generators. The 100% capacity
is sufficient to remove decay.htat and cool the plant to

decay hea' removal (DHR)ly of water from the CST
entry conditions. The EFW System

normally receives a supp
(LCO3.7.5). A safety-grade source of water is also
supplied by the Service Water System (SWS). Automatic
valves on the supply piping open on low pressure in the
supply piping to transfer the water supply from the CST to
the SWS. A third source of water can be supplied by
manually aligning the fire protection header to the EFW pump
suction.) Thus the requirements for diversity in motive
power sources for the EFW-System are met..

The EFW System can supply feedwater to the steam generators ;

during normal plant startup . shutdown, and hot standby
conditions.

(continued)

(continued)

{
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EFW System
B 3.7.4

;

BASES (continued)

BACKGROUND The EFW System is designed to supply sufficient water to
(continued) cool the plant to DHR entry conditions with steam being

released through the ADYs and condenser.

The EFW actuates automatically on low steam generator level,
low stou, generator pressure, steam generator or feedwater
differential pressur", or loss of four reactor coolant pumps
by the Steam and Feedwater Rupture Control System (SFRCS) as
described in LCO 3.3.2.

The EFW System is discussed in References 1 and 2.

APPLICABLE The EFW System mitigates the consequences of any event with
SAFETY ANALYSES a loss of normal feedwater.

The design basis of the EFW 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 EFW System must supply enough makeup water
to replace steam generator secondary inventory being lost as
steam as the unit cools to MODE 4 conditions. Sufficient
EFW flow must also be available to account for flow losses
such as pump recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients
for the EFW System are:

a. Feedwater system pipe rupture; and

b. Loss of normal feedwater,

in addition, the minimum available EFW flow and system -
characteristics are serious considerations in the analysis
of a small-break loss-of-coolant accident (LOCA).

[The EFW System designed is such @ t it can perform its
function following a loss of the turbine-driven main
feedwater pumps or a feedwater line break, combined with a
loss of normal or reserve electric power.]

(continued)

(continued)
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EFW System
,

B 3.7.4
'l

O BASES (continued)
, ~

APPLICABLE EFW satisfies Criterion 3 of the NRC Interim Policy'

SAFETY ANALYSES Statement.
(continued)

*

i

LCO This LCO provides assurance that the EFW System will perform
its design safety function to mitigate the consequences of
accidents that could result in overpressurization of the
reactor. coolant pressure boundary (RCPB). [Three)

' , _ independent EFW pumps, in two diverse trains, ensure the4

availability,of residual heat removal capability for all-
: events accomanied by a loss-of-offsite power and a single
failure o [T11s is accomplished by powering two of the pumps
by steam-driven' turbines supplied with steam from a source
that is not isolated by the closure of the MSIVs. and one
pump'from a power source that, in the event of loss-of-

"

offsite power, is supplied by the emergency diesel
generator.)

The EFW-Sys' tem is considered OPERABLE when the components
and fluw paths required to provide EFW flow to the steam

-

generators are OPERABLE. This requires that the (two)~O turbine-driven EFW pump (s) be OPERABLE with redundant steam,

supplies from each of the main-steam lines upstream of the
, MSIVs and capable of supplying EFW flow to either of the two'

steam generators. The (two non-safety-grade) motor-driven
EFW pump (s) and [their
System [are) alsy requ) ired to be OPERABLE. associated flow path (s) to the EFWThe piping, L

valves, instrumentation and controls-in the requir_ed flow'

paths shall be OPERABLE instrumentation. -The primary and
secondary sources of water to the EFW System, as well as the
flow path from the primary and secondary sources of water' of
the EFW System to all of the EFW pumps, are required to be
OPERABLE. -[ Individual- plants should describe their specific
primary-and -secondary sources of water to the EFW Systems
that are required to be OPERABLE.]

-

|

The LC0 is modified by a Note requiring only the motor-
driven EFW pump in MODE 4. ThisEis because of reduced heat'-
removal requirement, the short duration of MODE 4 in which
feedwater is required,_and the' insufficient steam supply
available-in MODE 4 to power the turbine-driven AFW pump.- |

(continued),

(continued):
;--
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EFW System
B 3.7.4

BASES (continued)

LCO (For this facility, each OPERABLE EFW train constitutes the
(continued) following:) (For this facility, support systems for the EFW

system are as follows:)

(For this facility, those required support systems which,
upon their failure, do not declare the EFW System inoperable
and their justification are as follows:)

APPLICABILITY In MODES 1, 2, and 3, the EFW System is required to be
OPERABLE and to function in the event that the main
feedwater_is lost. In addition, the EFW 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 a decay heat removal (DHR) loop OPERABLE
and in operation, the EFW system is required to be used for
heat removal via the steau generators. in MODE 4, the steam

f generators are being~used for heat removal until the decay-
heat-removal system is in operation.

In H0 DES 5 and 6, the steam generators are not used for
decay-heat removal and the EFW System is not required.

For this LCO, a Note has been added to provide clarification
that all components of the EFW trains are treated as an
entity with a single Completion Time.

ACTIONS 8.d .

With one of the two steam supplies to the turbine-driven EFW
train (s) 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 OPERABLE steam supply to the turbine
driven EFW pump (s);

b. The availability of redundant OPERABLE motor-driven
EFW pumps; and

(continued)

(continued)
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EFW Systa
B 3.7.4

BASES (continued)

ACTIONS c. The low probability of an event occurring that would
(continued) require the inoperable steam supply to the turbine-

driven EFW pump (s).
4

4

i L1
If one of the required EFW trains-(pump or flow path) is

! inoperable, action must be taken to restore the train to
OPERABLE status. This Condition includes the loss of two;

; ! steam supply lines to one of the turbine-driven EFW pumps.
'

'/ sThe 72-hour Completion Time was chosen in light of the
redundant capabilities afforded by the EFW System,

. -reasonable. time for repairs, and the low probability of a
3

J 'DOA event occurring during this period. Two EFW pumps and
! flow paths. remain to supply feedwater to the steam
i generators.-

|.
,

C 1 and C.2-
.

When either Required Action A.1 or Required Action B.1
cannot be completed,within the required Completion Time, or<

! when two EFW trains;are inoperable, the plant must be placed
in a MODE in which3the requirement does not- apply. This is

:O done by placing the plant in atileast MODE 3 within 6 hours
and in MODE 4 (except as indicatediin a Note applicable to,

Required Action C.2)'within 18 hours. Required Action C.2
: has been modified by a' Note intendedLtt restrict entry into
; MODE.4 without any DHR loops OPERABLE and in operation. The

Note also is intended to conve.v +.', suspension of further;

4 action to reach MODE 4, if whti, in Required Action C.2, all
DHR loops become inoperable or are not in operation. The

j allowed _ Completion Times are reasonable, based on operating
experience, to reach the required MODES from full power

,

; operation in an orderly manner and without challenging plant
! systems.

In MODE 4, with two EfW trains inoperable, operation is
allowed to contir.ue because only one motor-driven EFW train
is required in accordance with the Note that modifies the'

LCO. Although not required, the plant may continue to cool
i down and initiate decay heat removal, if prudent.

(continued)

(continued)
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EFW System
B 3.7.4

BASES (continued)

ACTIONS D.d
(continued)

With all three EFW trains inoperable, the plant is in a
seriously degraded condition with no safety-related means
for conducting a cooldown, and only limited means for
conducting a cooldor, with non-safety-grade equipment. In
such a condition, the plant should not be 3ertursed by any
action, including a power change, that mig 1t result in a
trip. The seriousness of this condition requires that
action be started immediately to restore at least one EFW
train to GPERFSLE status.

Required Action D.1 is modified by a Note to suspend all
required MODE changes or power reductions until at least one
EFW train is restored to OPERABLE status. LC0 3.0.3 is not
applicable, as it could force the plant into a less safe
condition.

SURVEILLANCE SR 3.7.4.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in-the EFW water and steam flow paths,
provides assurance that the proper flow paths exist for EFW
operation. This SR does not apply to valves that are
locked, scaled, or otherwise secured in position, since
those valves were verified to be in the correct positier,
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 1-day frequency of this SR was derived from Inservice
T.nspe tion and Testing requirements for performing valve
testing at least once every 92 days. The Frequency was
further justified in view of the procedural controls
governing valve operation and to provide added assurance of
valve correct positions.

(continued)
.

(continued)
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EFW System
B 3.7.4

O BASES (continued)b
SURVEILLANCE SR 3.7.4.2
REQUIREMENTS

(continued) This SR demonstrates that the EFW pumps develop sufficient
discharge pressure to deliver the required flow at the full
open pressure of the MSSVs. Bectuse it is undesirable to
introduce cold EFW into the steam generators while they are
operating, this test is performed on recirculation flow.

Periodically comparing the reference differential pressure
developed at this reduced flow detects trends that might be
indicative of incipient failure. Inservice testing of
Section XI of the ASME Code (Ref. 3), required only at
3-month intervals, satisfies this requirement when performed
per Specification 6.8,1.j, " Inservice Inspection and Testing
Program. ''

A 31-day frec,ency or, a STAGGERED TEST BASIS results in
testing each pump once per 3 months, as required by the ASME,

Code.

SR 3.7.4.2 is modified by a Note to allow an exception to
SR 3.0.4 Provisions of SR 3.0.4 are not applicable for

(3 entry into MODE 3 for purposes of testing the turbiac-driven
(V EFW pump, because the amount of steam in MODES 4. 5, and 6f

is insufficient to perform a valid test.

SR 3.7.4.3

This SR ensures that EFW can be delivered to the appropriate
; steam generator in the event of any accident or transient

that generates a SFRCS signal by demonstrating that each
automatic valve in the flow path actuates to its correct
position on an actual or simulated actuation ignal. The
actuation logic is tested every 92 days as part of the SFRCS
functional test except for the subgroup relays that actuate
the system that cannot be tested during normal plant
operations. The 18-month Frequency was developed
considering it is prudent that these surveillances only be
performed during a plant outage. This is due to the piant
conditions needed to perform the SRs and the potential for
unplanned plant transients if the SRs are performed with the
reactor at power. The 18-month Frequency is also acceptable
based on consideration of the design reliability (and
confirming operating experience) of the equipment.

(continued)

p (continued)I

'
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EFW System
B 3.7.4

BASES (continued)

SVRVEILLANCE SR 3.7.4.4
REQVIREMENTS

(continued) This SR ensures that the turbine-driven EFW pumps will start
in the event of any accident or transient that generates a
SFRCS signal by demonstrating that each turbine-driven EFW
pump starts automatically on an actual or simulated
actuation sign,i. The actuation logic is tested every
92 days as part of the SrRCS functional test, except for the
subgroup relays that actuate the system that cannot be
tested during normal plant o>eration. The 18-month
frequency justification is tie same as that for SR 3.7.4.3.
SR 3.7.4.2 is modified by a Note to suspend the provisions
of SR 3.0.4 for entry into F0DE 3 for aurposes of testing
the turbine-driven EFW pump, because 11e steam pressure in
MODES 4, 5, and 6 is in:,ufficient to perform a valid test.
SR 3.0.4 is not applicable to this SR for entry into MODE 3
provided testing is completed withn; 24 hours after reaching
acceptable test conditions.

SR 3.7.4.5

This SR ensures that the EFW System is properly aligned by
demonstrating the flow path to each steam generator prior to
entering MODE 2 after more than 30 days in MODE 5 or 6.
Operability of EFW flow paths must- be demonstrated before
sufficient core heat is generated that would require the
operation of the EFW 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
misalignment of valves. This SR ensures that the flow path
from ine CST to the steam generator is properly aligned by
requiring a verification of flow capacity of at least
(750] gpm at (1270] psig or equivalent. (This SR 4r not
required by those plants that use EFW for normal startup and '

shutdown.)

SR 3.7.4.6 and SR 3.7.4.7

(for this facility, the CHANNEL FUNCTIONAL TEST and CHANNEL
CAllBRATION for the EFW pump suction pressure interlocks are
as follows:)

(continued)
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EFW System
B 3.7.4

O BASES (continued)(b
REFERENCES 1. (Unit Name) FSAR, Section 9.2.7, "(Emergency Feedwster

System)."

2. (Unit Name) FSAR, Section 9.2.8, "(Emergency Feedwater
System)."

3. American Society for Mechanical Engineers, Bniler and
Pressure Vessel Code, Section XI, inservice
Inspection, Article IWV-3400, " Inservice Tests:
Category A and B Valves."

O
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CST

B 3.7.5

m
( O ? 3.7 PLANT SYSTEMS
V

B 3.7.5 Condensate Storaae Tank (Cin

|

BASES

BACKGROUND The CST provides a safety-grade source of water to the steam
generators for removing decay and sensible heat fr0m the
Reactor Coolant System (RCS). The CST provides a passive
flow of water, by gravity, to the Emergency Feedwater (EFW)
System (LCO3.7.5). The steam produced is released to the
atmosphere by the main steam safety valves (MSSVs) or the
atmospheric vent valves (AVVs).

When the main steam isolation valves (MSIVs) 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
condensate transfer pum). This has the advantage of
conserving con 6 nsate w111e minimizing releases to the

;

environment.

G Because the CST is a principal component in removing
residual heat from the RCS, it is designed to withstandfij earthquakes and other natural phenomena, as well as missiles
that might be generated by natural phenomena. The CST is
designed to Seismic Category I to ensure availability of the
feedwater supply. Feedwater is also available from an
alternate source (s). (For this facility, the alternate
source (s) of feedwater and their safety-grade classification
are as follows:)

A description of the CST is found ir Reference 1.

.. -

APPLICABLE The CST provides cooling water to remove decay heat and
SAFETY ANALYSES cool down the plant following all events in the accident .

'

analysis (Ref. 2 and Ref. 3). For anticipated operational
occurrences and accidents that 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 decay heat removal (OHR) entry
conditions at the design cooldown rate.

(continued)

(continued) i
( '\ I() i
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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 coincident with a loss-of-offsite

(continued) power. Single failures that also affect this event include:

a. Failure of the diesel generator powering the motor-
driven FFW pump to the unaffected steam generator
(requiring additional steam to drive the remaining EFW
pump's turbine); and

b. Failure of the steam-driven EFW pump.(requiring a
. longer time for cooldown using only one motor-driven
EFW pump).

These are not usually the limiting failures in terms of
consequences:for.these events.

A non-limiting event considered in CST inventory
determinations is a break,.either in the main feedwater
line, or the EFW 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 CSTs satisfy Criterion 3 of the NRC Interim Policy
Statement.

LCO To satisfy accident analysis assumptions, the two CSTs must
contain sufficient cooling water to remove decay heat for
13 hours following a reactor trip from 102% RATED THERMAL.
POWER and then to cool down the RCS to DHR system entry
conditions, assuming a coincident loss-of-offsite power and
most adverse single failure. While so doing, the CSTs must
retain sufficient water to ensure adequate net positive
suction head (NPSH) for the EFW pump (s) during the cooldown,
as well as to account for any losses from the steam-driven
EFW pump's turbine, or before isolating EFW to a broken
line.

! (continued)

(continued)
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CST

B 3.7.5
|.

BASES (continued),
,

LCO The level required is equivalent to a usable volume of
(continued) [250,000) gallons which is based on holding the plant in

MODE 3 for 2 hours followed by a cooldown to DHR system-
entry conditions at 1000F/ hour. This basis, established by
Branch Technical Position, Reactor Systems Branch 5-1
(Ref. 4), exceeds the volume required by the accident
analysis.

ThiOPERABILITYoftheCSTisdeterminedbymaintainingthe
' tank level at or above the minimum required level.

[For this facility, the following sup) ort systems are
required OPERABLE to ensure CST OPERA 31LITY:)

(For thisffacility, those required support systems which,
u)on1 their-failure, do not declare the CST inoperable and
t1eir justification are as follows:)

1

APPLICABILITY In H0 DES 1, 2{ 3, and 4, the applicability of the CST is '

consistent with that required:for EfW System applicability,
since the CST directly supports the EFW System.

In MODES 5 and 6, the' CST is not required because the EFW
System is not required.

.

ACTIONS 8.d

If one or more CSTs are unable to su) ply the required volume
of cooling water to the EFW pumps, tie CST (s) must bo

'

restored to OPERABLE status. Four hours allows sufficient
time to restore the required volume in the CST (s) from the

| condenser or backup supply, and is a reasonable time to
'

limit the risk from accidents requiring.the plant to cool
down.

If equi > ment used to verify CST level is determined to be
inopera>1e, the CST level is considered to be out of limits
and Required Actions A.1 and A.2.2 Completion Times apply to
restore such equipment to OPERABLE status.

(continued)

(continued)
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CST
B 3.7.S

BASES (continued)

ACTIONS A.2.1 and A.2.2
(continued)

As an alternative to shutting down the plant, the
OPERABILITY of the backup supply may be verified. The
OPERABILITY of the backup feedwater supply must include
verification of the OPERABILITY of flow paths from the
backup supply to the EfW pumps and availability of the-
required volume of water in the backup supply. The CST must
still be returned to OPERABLE status within 7 days because
the backup supply may be performing this function in
addition to its normal functions. Based on operating
experience the 4-hour Com)1etion Time is a reasonable
amount of fime to verify tie OPERABILITY of the backup water
supply. The 7-day Coe)1etion Time is reasonable in view of
the fact that an OPERMLE backup water supply is available,
and the low )robability of an event requiring the use of the
water from tie CST (s) occurring during this period. (for

.

this facility, an OPERABLE backup water supply to the EfW
System constitutes the following:]

B.1 and B.2

If the CST cannot be rostored to OPERABLE status in the
associ ted Completion Time,'the plant must be placed in a
MODE in which the PNeirement doestnot apply with the DHR
system in operatite ihis is done by placing the plant in
at least MODE 3 within 6 hours, and in N0DE 4 (except as
indicated in a note applicable to Required Action B.2)
within 18 hours. This allows an additional 6 hours for the
DHR system to be placed in service ~after entering MODE 4.
Required Action B.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 B.2, 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 without challenging plant
systems.

(continued)

l
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CST
B 3.7.5

BASES (continued)

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

This SR verifies that the CST (s) contain(s) the required
volume of cooling water. The 12-hour Frequency of this SR
was developed based on operating experience, and in view of

; operator awareness of plant evolutions that may affect the
CST inventory between checks. Also,-the'12-hour Frequency
is considered adequate in view of other indications.-
inc1* ling alarms available in the control room to alert the

: operator of abnormal CST level deviations.

REFERENCES 'I'. # [ Unit Name] FSAR, Section (9.2.6), "[Condensato
Storage'and,TransferSystem)."

2. "[ Unit.NamejFSAR,Section(6),"[EngineeredSafety
Features).

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

4. NRC StandardLReview Plan Branch Technical Position
(BTP) RSB 5-1, " Des n Requirements for the Residual

( Heat Removal System
%-

LJ
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Secondary Specific Activity
B 3.7.6

() B 3.7 PLANT SYSTEMS

B 3.7.6 Secondary Specific Activity

i

BASES |

BACKGROUND Activity in the secondary coolant results from steam
generator tube out-LEAKAGE from the Reactor Coolant System
(RCS). Under steady-state conditions, the activity is
primarily iodines with relatively short half-lives and,
thus, indicative of current conditions. During transients,

, . , 1-131, spikes have been observed, as well as increased
releases of sor' oble gases. Other fission-product

. isotopes,tas t '' as activated corrosion products, in lesser
' amounts ;may utso be found in the secondary coolant.,

~

A limit on secondary coolant specific activity during power
operation minimizes releases to the environs because of
normal operation, anticipated operational occurrences

.

(A00s), and accidents.

This limit is lower than the activity value that might ba
expected from a 1-gpm tube leak (LC0 3.4.14) of primary

['~'sU) steam-line failure is assumed to result in the release of
coolant at the limit of'l.0 C1/ gram (LC0 3.4.17). The

the noble gas and icdtne activityLeontained in the steam
generator inventory, the feedwater,' and the reactor coolant
leakage. Most of the iodine isotopes < have short half-lives
(i.e., less than 20 hours). 1-131, with a half-life of
6.04 days, concentrates faster than it decays, but does not
reach equilibrium because of blowdown and other losses.

With the specified activity limit. the resultant 2-hour
thyroid dose to a person at the exclusion area boundary
(EAB) would be about 0.79 rem if the main steam safety
valves (MSSVs) are open for the 2 hours following a trip
from full power.

Operating a plant at the allowable limits could result in a
2-hour EAB exposure of a small fraction of the 10 CFR 100
(Ref.1) limits, or the limits established as the NRC
staff-approved licensing basis.

(continued)
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Secondary Specific Activity
B 3.7.6

BASES (continued)
:

i 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 C1/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 dese rates.;

Nith_ a loss-of-offsite power, the remaining steam generator
is available fortcore decay-heat dissipation by venting i

steam to the atmosphere through the MSSVs and steam
generator _ atmospheric dump valves (ADVs). The Emergency
Feedwater (EFW) System supplies the necessary makeup to the
steam generator,4 -Venting continues until the reactor
coolant temperature and pressure has decreased sufficiently
for the Shutdown Cooling (SDC) System to complete the
cooldown.

In the evaluation of the radiological consequences of this
accident, 'Se activitysreleased from the steam generator
connected ,o 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 the MSSVs and ADVs during the event 4 Since no
credit is taken in the analysis for activity plateout or
retention, the resultant radiological < consequences represent
a conservative estimate of the potential integrated dose due
to the postulated steam line failure.

Secondary Specific Activity satisfies criterion 3 of the NRC
Interim Policy Statement.

LC0 As indicated in the applicable safety analyses, the specific
activity limit in the secondary coolant system of
s 0.1 pCi/g DOSE EQUIVALENT I-131 maintains the radiological
consequences of a Design Basis Accident (DBA) to a small
fraction of 10 CFR 100 (Ref.1).

(continued)

(continued) i
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Secondary Specific Activity
B 3.7.6

BASES (continued)

LCO Monitoring the specific activity of the secondary coolant
(continued) ensures that, when secondary specific activity limits are

exceeded, appropriate actions ate taken, in a timely manner,.

to place the unit in an operational MODE that would minimize
the radiological consequences of a DBA.

InhlDES1,2,3,and4,thelimitsonsecondaryspecificAPPLICABILITY
factivity, apply whenever the steam generators are used for

/ 'RCS heat! removal. This is a potential time for secondary
S it steam relea: s to the atmosphere, carrying with the steam a

q prtjen of.;the activity in the steam generators.
. - w- .

In MODES't.and 6;- the steam generators are not being used
forsheet removalf Both the RCS and steam generators are
depressurized .and primary-to-secondary LEAKAGE is minimal.
Thereforei' monitoring of secondary specific activity is not
required ( ,

.

ACTIONS A.1 and A.RO _

g ,

. -

DOSEEQUIVALENTI-131|exceidingthe. allowable'valueinthe
secondary coolant, is an indication (of a problem in the RCS,
and contributes to increased post-accident doses. -If
secondary specific activity cannet<be restored to within

| limits in tie associated Completion Time, the plant must be
placed in a MODE in which the|LC0 requirements are nott

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-
operation 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-
isotopic analysis of the secondary coolant, which determines

(continued)
_

(continued)O!
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Secondary Specific Activity
B 3.7.6

BASES (continued)

SURVEILLANCE DOSE EQUIVALENT l-131, confirms the validity of the safety
REQUIREMENTS analysis assumptions as to the source terms in post-accident

(continued) releases. It also serves to identify and trend any unusutt
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 E0VIVALENT 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
.

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

BASES|

, .

..
_ _

-

'

BACKGROUND The CCW System provides a heat sink for the removal of
process and operating heat from safety-related components
during a transient or accident. During normal operation,
the CCW System also provides this function for various

' nonessential components, as well as the spent fuel pool.
' The CCW System serves as a barrier to the release of-.

-
.

radioactive byproducts between potentially radioactive.

2 systems and the Service W6ter System (SWS), 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.0 Each safety-related trair, is powered
from a separate buse:An open surge tank in the system
provides pump trip protective: functions to ensure sufficient
net positive suction head'(NPSH) is available. The pump in

eachtrainisautomatically(SIAS),andallnonessential
started on receipt of a safety

injection actuatiom/ signa 1x
components are isolated. LFor thisifacility, the CCW System
consists of the following:] - 4

Additional information on the design an'd operation of the
CCW System, along with a list 1of the components served, are

,presented in Reference 1. The )rincipal- safety-related
function of the CCW System is tie removal of decay heat from
the reactor via the [ decay heat removal (DHR) heat

;- exchanger]. This may utilize the DHR System during a normal
or post-accident cooldown and shutdown, or during the

! recirculation phase following a loss-of-coolant accident
'

(LOCA).

_.

APPLICABLE The design basis of the CCW System is to provide cooling
SAFETY ANALYSES water to the Emergency Core Cooling System (ECCS) and

; emergency diesel generator (EOG) during DBA conditions. The
CCW System also supplies cooling water to EDGs during a.

loss-of-offsite power. [For this facility, the

(continued)i
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CCW Syste:3
B 3.7.7

,

BASES (continued)

APPLICABLE interactions between EDGs and CCW System are as follows:]
SAFETY ANALYSES Both CCW loops are in operation while cooling the primary

(continued) system to below (280''F and maintaining primary temperature
below (140)'F for refueling operations. The length of time
two pumps are required is dependent on decay-heat load,
reactor auxiliary lead, and service water temperature. One
loop is capable of cooling the primary system to less than
(212]*Finlessthanheatlgad-andan[AS){24)hourswithaminimumauxiliaryF service wate, temperature.

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
during normal and(=p,o,s,k <a(ccident operations.350]'F to MODE 5 (T,,Yhe time <(200)'F)
required to cool from (350: 01 to (200)'F is a function of
the number of CCW and. SCS: trains operating. One train is
sufficient to remove de[ cay. heat during subsequent operations
with T,,,, <[200)'F. This assumes that a maximum sea water
teniperature 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.

___

LCO The CCW trains are independent of each other to the degree
that each has separate controls and power supplies, and the
operation of one train does not depend on the other. In the
event of a Design Iiasis Accident (DBA), one train of CCW is
required to arovide the minimum heat-removal capability
assumed in tie safety analysis for systems to which it
supplies cooling water. To ensure this is met, two trains
of CCW must be OPERABLE. At least one train will operate
assuming the worst-case single active failure occurs
coincident with loss-of-offsite power.

A train is considered OPERABLE when:

a. It has an OPERABLE pump and associated surge tank; and

(continued)

(continued)
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CCW System
B 3.7.7

O BASES (continued),

V
LCO b. The associated piping, valves, heat exchanger, and

(continued) 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 these components or systems
inoperable, but does not affect the OPERABILITY of the CCW
System. (For this facility, the following support systems
are required to be OPERABLE to ensure CCW System

n.f0PERABill1Y:)j
; . . ,

S i (for this facility, the main systems supported by the CCW
G system and-she justification for not declaring the main

" systems inoperable upon failure of the CCW System are ass

fo110wst]f j .

(For'this fa ility, those required support systems which,
upon their: failure, do not declare the CCW System inoperable
andtheir; justification?areasfollows:)

"e ,

Sg , .

p APPLICABILITY In MODES 1 2, 3,|and 46the CCW System is a normally

Q oper..ing system thatteust'be prepared to perform its post-
accident safety functions, primarily Reactor Coolant System
(RCS)heatremoval,bycoolingthe;DHRheatexchanger.

e
In MODES 5 and 6, the OPERABILITY,regntrements of the CCW
System are determined by the, systems it supports.

_

,

ACTIONS L.1

If one CCW train is 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 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 ceriod.

(continued)

(continued)

v
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B 3.7.7

'

BASES (continued)

ACTIONS L.1
(continued)

With one CCW train inoptrable, verify that the Required
Actions have becn initiated for those supported systems
declared 'noperable by tho support CCW train within a
Completion Time of ( ) hours.

The [ ]-hour Completion Time is defined as the .aost limiting
of all the Required Actions for all the supported systems
that needed to be declared inoperable upon the failure of
one'or mora support features specified under Condition B.

Required Astion B iyensures that those identified Required
~

Actions; associated tetth supported systems impacted by the pinoperabilitysof CCW trains have been initiated. This can e,
be aM omplishbd'by entering the supported systems LCOs, or
independently as :a group of Required Actions the+. need to be
initiated every< time Condition B is entered. bor this
facility, the identified: supported systems Required Actions
are as follows:] < ;

Gd
5,

With one CCW train inoperabh and one or more required
support or supported features inoperable associated with the
other redundant CCW train, enter Required Actions or
Condition D. Condition C is indicative of, loss-of-CCW
System functional capability. i*

D.1. D.2. D.3. and 0.4
,

If the CCW train cannot be restored to OPERABLE status in .

[ 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 2 within 6 hours, and in MODE 4 within 12 hours.

If both trains are inoperable, action must be taken
iramediately to restore at least one train to OPERABLE
status. In this case, there is a no heat sink for the (DHR
System], 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.

(continued)

(continued)

O
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h BASES (continued)
%./ ~

ACTIONS With both trains inoperable, flexibility is left to the *

(continued) operator {and abnormal operating procedures) to manage .the
siiuation. This allows remaining in MODE 4 with an
alternate means of heat-removal. This action allow- total
loss of function without entry into MODE 5 as required by
LCO 3.0.3, which may not be possible with two CCW trains
inoperable. When a CCW-train is restored to'0PERABLE
status, then-the plant should be placed in MODE 5. In this

,

case,: 8 00 3.0.3 is not applicable as the plant cannot be
kbroughtito MODE 5 without n least one trath of CCW ,

Adequate heat removal can be maintained using the
~ '"

" %, 0PERABLE; steam generators and natural circulation.
;- ? x-

The!ahowedC$aplotic: limes are reasonable, based on-
'
,

operating experience, to reach the required MODES from full
power!,in an: orderly manner and without challenging plant ,

systems, t' ,

w ,

%-
'f-y ^ y

SURVEILLANCE SR 3.7.7.L "
' %c

,

REQUIREMENTS
IC Verifying the cornet 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 1sckad, sealed, or
otherwise secured in position, since;they were verified to
be in the correct' position prior'to* locking, sealing, or
securing. This SR- also does not: apply .to valves which
cannot be inadvertently: misaligned, such_ as check valves.
This surveillance does not require any testingfor valve
manipulation. Rather, it involves verification that those
valves capable of potentially being mispositionec are in
their correct position.

l. 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-

L governing valve operation, and as-a.means of providing added
assurance of correct valve positions.

(continued)|

(continued)-
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B 3.7.7

BASES (continued) |

SVRVEILLANCE SR 3.7.7.2
REQUIREMENTS |

(continued) 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]-month Frequency was developed
since it is considered prudent that many surveillances only
be performed during a plant outage. This is due to the i
plant condi_tions needed to perform the SR, and the potential '

the, unnecessary plant transients if the SR is performed with
for

reactor at: power. Operating experience has shown that
these comunents usually pass tha SR when-performed on the
[18]-month' Frequency. Therefore, t.M Frequency was
concluded to be acceptable from a rel: ability 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 testing during
norraal operation. The (18]-month frequency was developed
since it is considered prudent that'many surveillances only
be 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 3R is performed with
the reactor at power. Operating experience has shown that
these compon'nts usually pass the SR when performed on the
[18]-month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliabil-ity standpoint.

REFERENCES 1. [ Unit Name] FSAR, Section [9.2.2], "[ Component Cooling
Water System)."

O
BWOG STS B 3.7-48 12/28/90 6:37pm

i



- - - - . -

L

SWS.
B 3.7.8 - i

- r \ .B 3.7 PLANT SYSTEMS I
/
\d

B 3.7.8 Service Water System (SWS)

i
BASES

]
t

BACKGROUND The SWS provides a beat sink for the removal of-process and j
operating heat from safety-re hted components during a '

transient or Design Basis AccWent (DBA). During normal
-operation and normal shutdown, the'SWS also provides this-

;
ifunction for various safety-related- and non-safety-related - t

/ # components. The safety-related position is covered by this: i

% - LCO. -

-

i%# f,
Y Aftypicall SWS: consistsLof two separate,100%-capacity '

, isafety-related cooling water trains. Each train consists of-.

:two 100%-capacity pumps, one component cooling water (CCW)-
heat ^ exchanger," piping, valving,- instrumentation -and
cyclone separator. The_ pumps and valves are remo,te manually >

aligned,"except intthe unlikely event of a loss-of-coolant,

accident-(LOCA)lynstarted upon receipt of'a safety injectionWThe(pu;nps- aligned to- the critical- loops
are automatical

O signal- (SIS), and?allJessential- valves are aligned to their; y

h post-accident positions e ln addition to the CCW System, the '

SWS also providesicooling directly to-the' Control Room
>

Emergency- Ventilationt3ysteme(CREVS) water-cooled condensing
unit, the Emergency Core Cooling System (ECCS) pump room
coolers, cw 'ainment' air cooler,. and. turbine-driven cooling-
water system. The system is alsota; source of water to the-
Emergency Fee, ster (EFW).pumpsp and can provide'a source of=
makeup water ' the cooling tower.: (For this facility the-
SWS consists s. the following:]

Additional-information about the design and operation 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 removallof-decay heat from the-

reactorviathe'[CCW-System]'.

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,-removing core decay heat
following a design basis- LOCA- (Ref. 2). This prevents the-
containment sump fluid from increasing in temperature during

(continued)

O(y
'

(continued)-
.
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SWS
B 3.7.8

BASES (continued)

APPLICABLE the recirculation phase following a LOCA, and provides for a '

SAFETY ANALYSES gradual reduction in the temperature of this fluid, as it is
(continued) supplied to the Reactor Coolant System (RCS) by the safaty 4

injection pumps.

The SWS is designed to perform its function with a single
failure of any active component, assuming loss-of-offsite i

power.

The SWS, in conjunction with the CCW System, also cools the
plant ~ from decay-heat-removal system (Ref. 3) entry
conditions to MODE 5 durins, normal and post-accident
operation.' The P e required for this evolution is a-

function of the numoer of CCW and decay-heat-removal system htrains that are operating. One SWS train is sufficient to
remove decay heat during subsequent operations in MODES 5
and 6. This assumes a maximum SWS temperature of !95]*F
occurring simultaneously with maximum heat loads on the
system.

~

TheSWSisalsorekuiredwhenneededtosupportCCWinthe
removal of heat from the emergency diesel generators (EDGs)
orreactorauxiliaries.f; ',

The SWS satisfies of Criterion 2 of th'e NRC Interim Policy
Statement,

,y
~

_

LC0 TwoSWStrainsprovidetherequiredredundancytoensure
that the system functions-to remove post-accident heat
loads, assuming the worst-case single active failure occurs
coincident with the loss-of-offsite power.

A train is considered OPERABLE when:

J. It has an OPERABLE pump; and

Th9 associated piping, valves, instrumentation, heat
exchanger, and cyclone separator on the safety-related
flow path are OPERABLE.

(continued)

(continued)

O
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SWS

B 3.7.8

(] BASES (continued)
Q'

LC0 The isolation of the SWS from other components or systems
(continued) 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 of SWS are as follows:] i

[For this facility, the following support systems are
~ required to be OPERABLE to ensure SWS OPERABILITY:]g

,[For this facility, those rcquired support systems which,
'upon their failure, do not declare the SWS inoperable and
their justification are as follows:]

,

'

APPLICABILITY In MODES 1, 2, 3, and 4, the SWS is a normally operating
system that must be prepared to perform its post-accident

.

safety functions, primarily RCS heat removal, by cooling the
CCW Syste.i, and thus-the [DHR System heat exchanger).

,-
( In MODES 5 and 6, the OPERABILITY requirements of the SWS
't are determined by the systems it supports.

ACTIONS M
t.f one SWS train is inoperable, 4t must be restored to
OPERABLE status within 72 hours. In this Condition, the
remaining OPERABLE SWS train is adequate to perform the
heat-removal function. Tne 72 hour Completion Time was
developed taking into account the redundant capabilities
afforded by the CPERABLE train, and the low probability of a
DBA occurring during this period.

M

With one SWS train inoperable, verify that the Required
Actions have been initiated for'those supported systems
declared inoperable by the support SWS train within a
Completion Time of [ ] hours.

(continted)

,s (continued)
i )
L,i
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BASES (continued)

ACTIONS The [ ]-hour Completion Time is defined as the most
(continued) limiting of all the Required Actions for all the sup>orted

systems that needed to be declared inoperable upon tie ,

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 SWS trains 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:]

fu.1

With one SWS train inoperable, and one or more required
support or supported features inoperable associated with the
other redundant SWS train, enter Required Actions of
Condition D. Condition:C is indicative of a
loss-of-SWS-functional capabil.ity.

,

D.l. 0.2. D 3. and 0.4

If the SWS train cannot be restored to CPRABLE status
within the associated Completion Time, or two SWS trains are
inoperehle, th <1 ant must be placed in a MODE in which the
LCO does not c iy. 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 [DHR heat exchanger),
thus ca 3 SWS train shall be restored to OPERABLE status
immediately. The plant should be mair.tained in MODE 4 until
c a 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 5, as required by
tr3 3.0.3, may not be desirable with two SWS trains
'noparable.

(continued)

(continued)

O
BWOG STS B 3.7-52 12/28/90 6:37 pin

, -
- _____-___ __:



. ._ _ .. -- . .

SWS-

B 3.7.8-

(~ BASES (continued)|

._

i

ACTIONS The allowed Completion Times are reasonable, based on
(continued) operating experience, to reach the required MODES:from full :

power in'an oraerly manner and without challenging plant '

systems.
'

;
q

,

SURVEIU.ANCE SR <3.7.8.1
REQUIREMENTS Anw

_

f Verifying the correct alignment for manual, power-operated,

%g vand automatic valves in the SWS flow path provides assurancethat the proper flow paths = exist for SWS operation. This SR
y"doesLaetapplytovalvesthatarelocked,-sealed...or

otherwisensecured in position, since they were verified to
be irythejcorrect position prior' to locking, sealing, or
secuting.qThistSR 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. ;Ratherhit involves verification that those
valves capablelof potentially being mispositioned are in the
correctpositiongg

,

The 31-day Frequeks ofethi5'SR was derived from Inservice
Inspection and Testing | Program; requirements for performing
valve testing' at least~onceleveryt92 days. 'The Frequency

| was further $stified in view of theLprocedural control
governing valv6 eperation, and to provide added assurance of'

4

correct valve positions. '

'

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 ictuated as part of the normal testing. - The
18-month Frequency was develenad because this- surveillance

| can only be prudently perford.e6 durir:g a plant outage. This
iCdue to the plant conditions needed to perform the.SR and
b potential for urnecessary plar.t. transients if the SR is

t'ormed with the reactor at power. ' Operating experiencec
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.

.

(continued)

| (continued)e (,1
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B 3.7.8

BASES (continued)
,

SURVE!LLANCE SR 3. LL.3
REQUIREMENTS i

(continued) The SF demonstrates proper automatic operatic' / the SWS
aumps. The SWS is a normally operating system that cannot
ye frelly actuated as part of normal testing during normal
opv ation. The 18-month Frequency was developed because
inis surveillance can only be prudently performed during a
plan. outage. This is due to the plant conditions needed to
perfere 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 an 18-month Frequency.

'T%rsforn, the Frecuency was concluded to be acceptable from
a rell' ability stanc poliit.

.

REFERENCES 1, [ Unit Namo];FSAR, Section (9.2.1], "[ Service Water
System)." -

2. (Unit Name) FSAR,..Section (6.2), "[ Containment
'

Analysi s] . "

3. [ Unit Name] FSAR,'Section-[ );"[DecayHeat
'

,

Removal ) . "

|

9
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.r
( B 3.7 PLANT SYSTEMS

! B 3.7.9 Ultimate Heat' Sink (VHS)
| l

BASES ,

u .1-

1
>

BACKGROUND The VHS provides a heat sink for process and operating heat
from safety-related-components during a transient or i

'accident. This is done utilizing the Service Water System
I

(SWS)?:x .a
*(g,FThe UHS;has been defined as that complex of water sources,including necessary retaining. structures (e.g., a: pond.with

alts; dam, or;a: river with its dam), and the canals or
*conduitsfconnecting.thesourceswith,butnotincluding,the

cooling 1 water system intake structures (Ref.1). . If cooling
towerseoroportions thereof are required to accomplish the
UHS ' safety; functions,. they.should meet the same requirements-
as the sinkW The two, principal meet functions of' the UHS'

are the dissipationlof residual heat after a reactor
shutdown,;and; dissipation of residual heat after an
accident. 4P suG >,

w p
O AvarietyofcompGies.iNudeditomeettherequirements.for

| V a UHS. A' lake or(an oceanimay' qualify-as a single. source.
<

If the complex includes'a" water source contained by a '

. structure, it is likely that"a second source will have been
required. j Mk

my c
The basic performance requiremEdi are ihat 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 supply of water, typically 7 days or less. Assurance'

of a 30-day supply is t' en dependent on another source (s).n
and a makeup system (s) for repler.ishing the source in the
cooling tower basin. ;For smaller basin sources, which may
be' as small as a 1-day supply, the syste s for replenishing'
the basin and the backup source (s) become of sufficient
importance that the makeup system itself may be required to

| meet the same-design criteria as an engineered safety
| feature-(ESF) (e.g., single-failure considerations and

multiple makeup water sources may be required).

It follows that the many variations in the UuS'
configurations will result in many picnt-to-plant variations

(continued)Oi

V (continued),
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B 3.7.9 '

BASES (continued)

BACKGROUND in OPERABILITY determinations and in SRs. The Actions and
(continued) SRs are illustrative of a cooling tower UHS witSout a makeup

requirement. (Development of UHS Technical Specifications
for plants with cooling towers and makeup systems may
require Actions and SRs for components in addition to
cooling tower fans (e.g., makeup pumps and isolation
valves) .]

[For plants without coolin
SRs may be necessary (e.g.g towers, additional Actions and, a second source or use of spray
ponds).]

Additionalci orma' tion on the design and' operation of the
system /along;with'ailist of components served, can be found
in Reference is (For this facility, the VHS consists of the
followingt) ~

*

,

y
If the UHS does not meet its1 design limits of water
temperature, water levelhor. number of OPERABLE cooling
tower fans, the' UHS ~'may not-have sufficient capacity to
bring the plant to a"safeJcontrolled shutdown during a
Design Basis Accident (DBA) from; full _ power, but may be able
to support plant operations at a reduced power level.

APPLICABLE The UHS is the sink for heat removal from the reactor core
SAFETY ANALYSES following cll accidents and anticipated' operational

occurrences in which the plant is cooled down and placed on
(decay-heat removal). Its maxim n 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. These
assumptions include: worst-expected meteorological
conditions, conservative uncertainties when calculating
decay heat, and the worst-case failure (e.g., single failure
of a man-made structure). The UHS is designed in accordance
with Regulatory Guide 1.27 (Ref. 2), which requires a 30-day ,

supply of cooling water in the UHS.

(continued)

(continue))
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O
( BASES (continued)

_

APPLICABLE The UHS satisfies _ Criterion 3 of the NRC Interim Policy
SAFETY ANALYSES Statement.

(continued)

LC0 The UHS is considered OPERABLE if (it contains a sufficient-
volume of water at or below the maximum temperature] that
would allow the SWS to operate for at least 30 days

dfollowing the design-basis LOCA without the' loss of net
f epositive_ suction head (NPSH).-and without exceeding the
% maximum design temperature of the equipment served by the

i;stSWStVTomeet;.thiscondition,theUHStemperaturesiouldnot'
' exceed [90*F), and the level should not fall below (562 ft

Mean_ Sea, Level]sduring normal pl3nt operation.
&|: ~ v .J

>[For9his facility, the fMiowing constitute; an OPERABLE '

UHS:] yj/
w .

[Forthis" facility;t,hsfollowing-ares *Jpport'systemsfor
the UHS:] ' w,

,

[' [For this facility [the4following main systems are supported
( by the UHS and the' justification for not declaring the main

systems inoperable upon' failure of4the UHS:]
% ;

[Forthisfacility,thoscrequiredsupportsystemswhich,
upon their failure, do not declareithe UHS inoperable and
their justification are as follows:]

q

APPLICABILITY In MODES 1, 2, o, 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 '(RCS) . heat removal for coi . -decay
heat.

>

In MODES 5 and 6, the OPERABILITY requirements of the VHS
are determined by the systems it supports.

(continued)
o
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B 3.7.9

BASES (continued)

ACTIom A.1 and A.2

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 examining 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 ittis necessary to perform the SRs needed to
demonstrate OPERABILITY of the fan. If there is not one
cooling tower fan per ce ling tower OPERABLE, Condition D
must[beenteredimmedianly.

,

For Action A;2,3with one cooling tower fan per cooling tower
inoperable; the inoperable cooling tower fans must be
restored to OPERABLE status within 7 days or action must ce
taken to reduce-power. The specified Completion Time is
consistent with other LCOs,for the loss of one-half of a
200% capacity train:of an ESF system.

The 7-day Completion Timeds 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 reasonsbly complete the Required
Action.

The Completion Times of Condition A hav'ebee'iprovided withn
a Note to clarify that all UHS cooling tower fans are
treated as an entity for this LCO, with a single Completion
Time (i.e., the Completion Times are on a Condition basis).

IL1

With the UHS inoperable as established by Condition D,
verify that the Required Actions have ber initiated for
those supported systems declared inoperal $y the support
cooling tower fans 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 needed to be declared inoperable upon the failure of
one or more support features specified under Condition B.

(continued)

{ continued)

O
BWOG STS B 3.7-58 12/28/90 6:37pn

I
..- .



_ _ _ _ _ _ __ _ . _.. _ _ ,

;

UHS 4

B 3.7.9 j
i

BASES (continued)(
| ,

l' ACTIONS Required Action B.1 ensures that those' identified Require'd: )
~

(continued) Actions associated with su) ported systems impacted by the- )

inoperability_ of UHS have )een initiated by entering the j

supported systems' LCO. (Alternatively, the ap3ropriate
.

;|

| Required Actions for the supported systems may )e listed in
the Required Actions for Condition B of this LCO.]-

L [For:this facility, the identified supported systems
.

Requi. red Actions are _asifollows:]1
'

n - a
. . ,

,jMfaI <

,

./With$e orimore cooling tower fans inoperable, and one ~or- 3
#more' required (support or supported features associated
with theiether" redundant cooling tower inoperable, a ;

,

; loss-of-fuhetton/ capability results,- and-LC0 3.0.3 must be
immediatelf entered.: However, if the suaport or supported

I features'sLCOs take into consideration tle loss-of-function .
| situation othen LC023.0.3 may not need to be entered.

<, ,

0.1 and 0.2W'lg. f ~
y;e

|O If the cooling tower fan'cani1Si be: restored to OPERABLE
' 1

!() status within-theiassociated Completion: Time, Lor if the UHS
is inoperable for reasons other than Condition A, the plant "

i ~

must be placed in a MODE in'which theiLC0 requirements are-|

not applicable. -This is done by placin
least MODE 3 within 6, hours, andMn'MODk the plant in ati

5 within 36 hours,
'

The ~ allowed- Completion' Times .are reasonable, based ont
-

| operating experience, to;reachSthe required MODES from full
-

power in an-orderly manner and without challenging plant
: systems.
L

_.

4

i SURVEILLANCE _SR 3.7.9.1
! REQUIREMENTS .

_

,

.- This SR ensi:res that adequate long-term (30 days) cooling
i can be mai1tained. The level specified ensures enough NPSh
! is available for operating the SWS pumps. The 24-hour
! Frequency is based on operating experience related to the.
n trending of the' parameter variations during the applicable
E

MODES.

(continued)
i

(continued)
'

IO
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UHS

B 3.7.9

BASES (continued)
,

SURVEILLANCE SR 3.7.9.2
REQUIREMENTS

(continued) This SR verifies that the SWS can cool the CCW system to at
least its maximum design heat loads for 30 days following a
DBA. The [24-hour Frequency is based on operating
experience related]to the trending of the parameter
variations during the applicable MODES.

SR 3.7.9.3t

0>erating each cooling tower fan for 2 15 minutes ensures
tintsall fans are OPERABLE and that all' associated controls
are* functioning. properly. It e.lso ensures that fan or motor
failure, or excessive.. vibration, can be detected for
corrective action. The 31-ay Frequency was developed
considering the'khownireli aility of the fan units, the
redundancy available,Jand .he low proLability of significant
degradation of the' UHS cooling tower fans occurring between
surveillances.'ait has also'been shown to La acceptable
through operating expor ence.

REFERENCES 1. [UnitName]FSAR,Sectiot(9.2.5],"[UltimateHeat
Sink]."

'

.

'Uc-
2. Regulatory Guide 1.27, " Ultimate HeatiSink for Nuclear

Power Plants," Revision 2, January 1976L

O
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Fuel Storage Pool-Water Level
B 3.7.10

C\
\ s

V 3.7 Ft. ANT SiSTEMS
,

1

B 3.7.19 Fuel Storaae Pool Water level
I

I
BASE 5

BACKGROUND The minimum water level in the fuel storage pool meets the i
-

assum) tion of todir.a drontamination factors following a-
fuel-landling accident. The-specified. water level shisids
and> minimizes the genertl-area dose when the storage racks

JW4 @;tiieir maximum ca9acity. The water also provides
%gJsuulding during the mcvement of spent fuel.. If normal

1 cool k4is_ lost, the water provides about a 12-hour heat-
't sinkThefore: boiling occurs,
wp ,qq L
A generalfdescription'of the fuel storage pool design is.
givenjinReference1,andthe'SpentFuelPoolCoolingand
Cleanup Sys~ tem?is given in Reference 2. The assumptions of-
the- fuel; handling accident are_ given= in Reference 3.w j j

% d, ;ff

3 APPLICABLE The minimum wateNINel in the fuel storage pool meets the[j\. SAFETY ANALYSES assumptions of the sfuel-handling _ accident described in
'
s

Regulatory Guide T.'25;(Ref.,4).QThe resultant two-hour
thyroid dose'to a person atlthe exclusion area boundary-
(EAB)'h a small fraction of the 10'CFR 100 (Ref. 5) limits. ,n
The assumption of Regulatory GuideI .2k preserved by. thisI
Specification, is that there .iss23 ft of water.between the
top of. the damaged fuel bundle'and the fuel pool surface for
a fuel-handling accident. With 23 ft, the assumptions of
Regulatory Guide 1.25 can be used directly. - In practice,
the LCO preserves this assumption for _the bulk of- the fuel
-in the storage racks.. In the case of a single bundle
dropped and lying horizontally on tcp of the spent fuel-
rack, hauever, there may be < 23 ft above the top of the
fuel bundle and the surface, by the width of the bundle.- To
offset this small nonconservatism, -the analysis assumes that -
all fuel rods fail, although .the analysis shows that only
the first (four] rows fail from a hypothetical maximum-drep.

The fuel storage pool water : level satisfies Criterion 3 of
the NRC Irterim Policy Statement.

(continued)
'

0)y.

'
.
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Fuel Storage Pool Water Level
B 3.7.10

BASES (continued)

LCO The specified water level preserves the assumptions of the
fuel-handling accident analysis (Ref. 3). As such, it is
the minimum required for fuel storage and movement within
the fuel storage pool. ,

(For this facility, the following constitutes an OPERABLE,

fuel shortare pool water level:]
>

[For this facility, the following support systems are
required to be OPERABLE to ensure fuel storage pool water
level"0PERABILITY:]

[ForEthis facility,tthose required support systems which,
upon'their failure, do not require declaring the fuel
storage pool water level inoperable and their justification
are as follows:)

APPLICABILITY fhts LCO applies whenever irradiated fuel is in the spent
fuwl storage pool because;the potential for a release of
fissibn r oducts exists.;

.

ACTIONS 6.d
:

When the initial conditions for an accident %annot be met,
eteps should be taken to preclude the occurrence of an
accident. With the fuel storage pool at less than the
required level, the movement of spent fuel is imediately
brought to a halt in a safe position. This effectively
precludes the occurrence of a spent-fuel-handling accident.
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 determined inoperable, the fuel storage pool
water level is considered to be not within limits, and
Required Actious A.1 and A.2 apply to restore the
instrumentatian channels to OPERABLE status.

(continued)

(continued)
'

O
BW0G STS 12/28/90 6:57pm

B 3.7-62 |

l

. _
.

_-



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

1

|Fuel Storage Pool' Wat'er Level
B 3.7.10

;

CASES (continued)

ACTIONS A.Jl
(continued)

Action to restore the water level should commence
imediately, and-be carried through to completion.

Required Action A.l_and' Required Action ~A.2 are modified by
a Note that allows an exem) tion to LC0 3.0.3 and LCO 3.0.4.
Both3LCOs are not applica)1e,_as events in the fuel storage
pooliare not effected by either MODE level or facility

foperations.
', a

SURVEILLANCE SR 3.7.10 ..'

REQUIREMENTS _

This!SR verifiesithat sufficient water Lis available in the
event'of a fuelihandling: accident. The water level in the-
fuel storagetpool must be checked periodically. The 7-day
Frequency .is appropriate in. view of the- fact that the volume '
in the poolais normally stable. Water level changes are- ,

controlled by plant; procedures and.have been proven to be
acceptable . through / operating ' experience.

[- .. .'? .- .,

\s During refueling operation's, the level in- the fuel- pool- is:
at equilibrium with,that in the refueling canal, and the
level in the refueling canal /is checked daily under
SR 3.9.6.1. x ,

1 n

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. (Unit Name] FSAR,-Section [15.4.7], "[Fual Handling
Accident]." |

|

4. Regulatory Guide 1.25 (Rev. 00), " Assumptions Used for )
Evaluating the Potential Radiological Consequences of j
a Fuel Handling Accident in:the. Fuel: Handling and !

Storage Facility for_ Boiling and Pressurized Water
Reactors." |

H

(continued)

/ -(continued)
'
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Fuel Storage Pool Water Level
B 3.7.10

BASES (continued)

REFERENCES 5. Title 10, Code of Federal Regulations Part 100.11,
(continued) " Determination of Exclusion Area Low Population Zone

and Population Center Distance."

_ .__

;

O
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ADVs
B 3.7.11

t O
B 3.7 PLANT SYSTEMS

B 3.7.11 Atmospheric Dumo Valves (ADVs)

BASES

|
BACKGROUND The ADVs provide a method for cooling the plant to decay- i

heat removal (DHR) entry conditions, should the preferred ~!

heatesink via the Steam Bypass System to the condenser not
be/available (Ref.1). This is done in conjunction with the

/gEmergencyFeedwater(EFW)Syrtem,providingcoolingwaterVfrom the| condensate storage tank (CST). The ADVs may also-
9

Q_. be required to meet the design cooldown rate during a normal!
1

cooldown wh'enasteam pressure drops too low for maintenance
* ofa ' vacuum'~1nithe condenser to permit use- of the Steama
Bypass: System. +

9 7 '' ; g
Two ADV lines?are provided per steam generator. Each'ADV
line consists of one AD.V and its associated block valve,

s ,a-
The ADVs are ppovided'w'ith upstream block valves to permit
their being' tested ati)ower.,and to' provide an alternate
means of isolatione cTie ADVs' are equipped with pneumatic

-

p controllers to permit controlf fathe cooldown rate.o

U The ADVs are typicall[provided with a pressurized gas
'

i supply of bottled nitrogen which, on 10ss of pressure in the-N

normal instrument air supply, automatically supplies
nitrogen to operate the ADVs. Theinitrogen supply is sized1

'
to provide sufficient pressur|| red gas to operate the ADVs
for~ the time required for Reactor Coolant System (RCS)

F cooldown to DHR entry conditions.

A description of the ADVs is found in Reference 1. In
'

addition, the ADVs are OPERABLE with only a de power source'

available. Hand wheels are provided for local manual,

operation. [For this. facility, the ADVs- and their ',upport,

! systems consist of the following:]

|

APPLICABLE The design basis of the ADVs is established by the
SAFETY ANALYSES capability.to cool the plant to DHR entry conditions. The

design rate of [75] F/ hour is applicable for both steam.
generators, each with two ADVs. This rete is adequate to

(continued)

(continued)
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ADVs
B 3.7.11

BASES (continued)

APP 11 CABLE cool the plant to DHR entry conditions with only one ADV and
SAFETY ANALYSES one steam generator utilizing the cooling water supply

(continued) available in the CST.

In the accident analysis presented in the FSAR, the ADVs are
assumed to be used by the operator to cool down the plant to
DHR entry conditions for accidents accompanied by a

=loss-of-offsite power. Prior to the operator actions to '

cool down<the plant, the ADVs and the main steam safety
valves (MSSVs):are assumed to operate automatically to
rolieve steam and maintain the steam generator's pressure
and temperature below the design value. This is typically
30 minutes following initiation of an event. (This may be i

less for a steam-generator tube rupture (SGTR) event.) The
limiting events are those which render one steam generator
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 an SGTR event).

For the recovery from an SGTP. cvent, the-operator is also
required to perform a limited cooldown to establish adequate
subcooling as a necessary step to terminate.the
primary-to-secondary break flow ir,to the ' ruptured steam
generator. After the break flow is terminated, the operator
would then continue the cooldown to DHR conditions, similar
to the cooldown for other events. The operator is assumed
to use only the ADVs on the non-ruptured steam generator to
perform the limited cooldown requiied.to terminate the break

. flow, and subsequently to cool down the plant to DHR entry
conditions. The time required to terminate the
primary-to-secondary break flow for an SGTR is more critical
than the time required to cool down to DHR conditions for
this event, and also for other accidents. Thus, the SGTR is
the limiting event for the ADVs. The number of ADVs
required to be OPERABLE to satisfy the SGTR accident
analysis requirements depends upon the consideration of any
single-failure assumptions regarding the failure of one ADV
to open on demand.

(continued)

(continued)
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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 must have at te ut

(continued) two ADVs. The ADVs are equipped with block valves in the
event an ADV spuriously fails open, or fails to close during
use.

The ADVs satisfy Criterion 3 of the NRC Interim Policy
Statement.
e ,

''

LC0 1: Two ADVYlines are required on each steam generator to ensure
" thatt at least one ADV is OPERABLE to conduct a plant

"cooldown:sfollowing an event in which one steam generator -

becomes unavailable, accompanied by a single-active failure
of one ADV:line on the unaffected steam generator. The
block valves!aust be OPERABLE to isolate a failed open ADV.
A closed-block valve.does not render it or-its ADV line
inoperablefif operatorf action time to open the block valve
is supportedsin the accident analysis.

,7,a
Failure to r et the1LCO canoresult in the inability to cool-

pi the )lant to DHR entry conditions following an event in
- 'y ) whici the condenser is unavailable for use with the Steamt

Bypass System.--
1 -

a .sy

An ADV is considered OPERABLE when Likis capable of
providing a controlled relief _ oflthe main steam flow, and is
capable af fully opening and _ closing on demand.-

,

[For this facility, the following constitutes an OPERABLE
| ADVline:]

[For this facility, the support systems required OPERABLE-to
ensure the ADV_ lines OPERABILITY are as follows:]-

|' [For this facility, those required support systems which,
upon their failure, do not declare the ADV lines int.oerable'

and their justification-are as follows:)-t

APPLICABILITY In MODES 1, 2, 3, and 4, the ADV lines provide the path for
cooling the RCS to DHR entry conditions following an SGTR.

(continued),

! (continued)
V
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ADVs
B 3.7.11

BASES (continued)

APPLICABILITY In MODES 5 and 6, an SGTR is not a credible event.
(continued)

For this LCO, a Note has been added to provide clarification
that all ADV lines are treated as an entity with a single
Completion Time.

ACTI0h5 Ad

With one ADV:line inoperable, action should be taken to
return the inoperable ADV line to OPERABLE status. The
7-day completion Time takes into account the redundant
capability afforded by the remaining OPERABLE ADV lines, and
a non-safety-grade backup in the Steam Bypass System and
HSSVs. A Note has been added to this Required Action to
indicate that the provisions of LCO 3.0.4 do not apply.

Ikl
With more than one- ADV line inoperable, action must be taken
to restore at least [three) ADV lines to OPERABLE status.
As the block valve can,be closed to isolate an ADV, some
repairs may be possible'with the-plantiat power. The-
24-hour Completion Time takes ~into account sufficient time
to repair inoperable ADV lines, the availability of the
Steam Bypass System and HSSVs, and the low probability of an
event occurring during this period that; requires the ADV
lines.

C.1 and C.R

If the ADV lines cannot be restored to OPERABLE status
within the 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
H0DE 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 ranner and wib-out challenging plant systems.

-

(continued)
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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 a)le to be
opened and throttled through their full range. This SR 4

ensures that the ADVs are tested through a full contro1 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 perforined on the
.18-monthiFrequency. Therefore, the Frequency was-concluded-f

1- 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
ability to perform this function. Performance of inservice
testing or use;of the block valve during plai. cooldown may
satisfy this requirement. Operating experience has shown

; that these components usually_. pass the SR when performed'on

D concluded to be acceptable from?a reliability standpoint.
the 18-month Frequency. Therefore, the Frequency was

.

REFERENCES 1. [ Unit Name] FSAR, Section [10.3],!"[ Main Steam Supply '

System]."

m
__
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CREVS

B 3.7.12

B 3.7 PLANT SYSTEMS
"

B 3.7.12 Control Room Emeraency Ventilation System (CREVS)
,

BASES .

BACKGROUND The CREVS provides a protected environment from watch
operators can control the plant following an uncontrolled
release of radioactivity, chemicals, or toxic gas, l

6 The CREVS consists of two independent, redundant, fah-filter
assemblies. Each filter train consists of a roughing
filter,La high efficiency particulate air (HEPA) filter, and

'

;a charcoal ' filter. A cooling coil and a water-cooled
condensing unit are provided for each system to provide1

!suitable < temperature conditions in the control room for
!

operating personnel and safety-related control equipment. JDuctwork, valves or dampers, and instrumentation also form
1part of the system. Two redundant air-cooled condensing i

units are;p'rovided!as-a backup to the water-cooled Icondensing unit.> Both water-cooled and air-cooled '

condensing unitsimust be OPERABLE for the CREVS to be
OPERABLE.

bmb] The CREVS is an emergency system.' Upon receipt of the
'

activating signal (s), the' normal control room ventilation
system is automatically shut down and the CREVS can be
manually started. The roughing filters and water-condensing

{units remove any large particles-in the air, and any
entrained water droplets present, to prevent excessive Iloading of the high-efficiency and charcoal filters.

|

A sing'le train will pressurize the control room with a
1.5-ft LEAXAGE area to about 1/8-inch water gauge, and
provide an air exchange rate in excess of 25% per hour. The
CREVSoperationisdiscussed(nReference1.

The CREVS is designed to maintain the control room for
30 days of continuous occupancy after a Design Basis
Accident (DBA), without exceeding a 5-rem whole-body dose.

APPLICABLE The CREVS components are arranged in redundant :afety-
SAFETY ANALYSES related ventilation trains. The location of components and >

ducting within the control room envelope ensures an adequate

(continued)

| - (7i

- RJ' - (continued)
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CREVS
B 3.7.12

BASES (continued)

APPLICABLE supply of filtered air to all areas requiring access.
SAFETY ANALYSES During emergency operation, the CREVS maintains the

(continued) temperature between 70 F and 85'F. The CREVS nrovides
airborne radiological protection for the control rcom
operators as demonstrated by the control room accident dose
analyses for the most limiting design basis loss-of-coolant
aca dent (LOCA) fission-product release presented in
Referenco 2.

The . worst-case single-active failure of a CREVS component,
assuming a loss-of-offsite power, does not impair the
ability of the system to perform its design function.

[For this-facility, [there are no sources of toxic chemicals
that could be releated to affect control room habitability.]

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

Twoinde)endentandre'und$ntCREVStrainsarerequiredtoLCO d
ensure t1at at least oneiis availablenif a single failure
disables the other train. Intal. system failure could result
in exceeding a dose of S ree-to the. control room operators
in the evsnt of a large radioactive release,

The CREVS is considered OPERABLE when the individual
components necessary to control operator exposure are
OPERABLE in both trains. A train is considered OPERABLE
when it associated:

1. Fan is OPERABLE;

2. HEPA fijter and charcoal absorber are not excessively
restricting flow, and are capable of performing their
filtration functions;

3. Heater, demister, ductwork, valves,
!and dampers are OPERABLE, and air circulation can be I

maintained; and

4. SRs are met.

(continued)

(continued)
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CREYS-
B 3.7.12-

BASES: (continued)
{.

LCO In addition, the control room boundary,' including the
(continued) integrity of the walls, floors, ceilings, ductwork, and

access doors, must be maintained.

[For this facility,-the following support systems are
required to be OPERABLE to. ensure CREVS OPERABILITY:]

[For this facility, those required support systems which,
,upon:their failure, do not require declaring the CREVS

g; (inoperable and their justification are as follows:],
-

*"
. _e ;.

APPLICABILITY- In-~M00ESil',~2, 3-and 4, the CREVS must be OPERABLE to ensure-
that the contr91; room will remain habitable during and -
foll,owing a DBA'.3

[In MODESuliand 6, the;CREVS may be required to cope with-

the release from rupture of a waste-gas tank.]

During movement Mf iNadiated-fuel, the CREVS must be
OPERABLE to cope with a release due to a fuel-handling
accident;- ,j. f

s;. . ,

V %'

ACTIONS L.1 y,;,
y

With one CREVS train inoperable, theLinoperable CREVS train
must be. restored to OPERABLELstatus within 7 days. In this

-

Condition, the remaining OPERABLE CREVS-train is adequate to
perform the control = room' radiation arotectlon function. The
7-day Completion Time is-. based on tie low probability of a
DBA occurring during this time period, and the consideration
that-the remaining train can provide.the required
capability.

| Concurrent-failure of two CREVS trains would result in the
loss-of-function capability. Therefore, LC0 3.0.3 must be'- )

,

immediately entered.

B.1 and B.2.

In MODES 1, 2, 3, or 4, when Required Action A.1 cannot-be
a

completed within the required Completion -Time, the riant
-

(continued)
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! BASES (continued) !
_.

ACTIONS .?ust be slaced in a H0DE that minimizes accident risk. This
(continued) is done :y placing the plant in at least MODE 3 within

i 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 i

an orderly manner and without challenging plant systems.

L1
In MODE 5 or.6, or during movement of irradiated fuel, when
Required Action A.1 cannot be completed within the required
Completion Time, the OPERABLE CREYS train should immediately

-

be placed in the emergency mode. This action ensures that
the remaining train is OPERABLE, that no failures that would
prevent automatic actuation will occur, and that any active
failure will be r'eadily detected. Required Action C.1 is
modified by a Note,to' place the system in the emergency mode
if auto-swapower to emergency mode is inoperable.

C.2.1. C.2.2. and C;2i3

An alternative to Requir'ed Action Col is to immediately

might enter the control';could2releasesradioactivity that
suspend activities-that

room.. This places the plant in a-
condition that minimizes the' accid 6nt risk. This does not
preclude the movement of fuel to a safe position

D.l. D.2. and 0.3

In H0 DES 5 and 6, and during movement of irradiated fuel,
when two CREVS trains are inoperable, the Required Action is
to immediately suspend activities that could release radio-
activity that could enter the control room. This places the
plant in-a condition that minimizes the accident risk. This
does not preclude the movement of fuel to a safe position.

SURVEILLANCE SR 3.7.12.1
REQUIREMENTS

This SR veriffes 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
1

(continued)

(continued)
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B 3,7.12-

BASES (continued)
'

-

SURVEILLANCE once every month adequately ched this' system. Monthly _
i

REQUIREMENTS heater operations dry out any moisture that has accumulated
(continued) in the charcoal because of humidity in.the ambient air. l

-

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 the equipment and the two-train redundancy
avaRable,

v SR 3.7f12.2

The Yent'lation Filter Testing Program (VFTP) encompasses-i
allithe CREVS filter tests consistent with Reference 3. The
VFTP includes testing HEPA filter performance, charcoal
absorber' efficiency, minimum-system flow rate, and.the-
physical properties of the activated charcoal. Specific
test frequencies and additional information are discussed in
detail in(the VFTP,,

SR 3.7.12.3 s

ThisSRverifiestNteachCREVStrainstartsandoperates
on an actual or simulated! actuation signal. The Frequency
of 18 months is specified in Refer nce 3.t

\,._[ SR 3.7.12.4 $
. ,y

This SR verifier the integrity offthe! control room enclosure
and the assumed inleakage rates:of the potentially
contaminated air. The contro1~ room positive pressure, with
respect to potentially contaminated adjacent areas, is
periodically tested to verify-that the CREVS is functioning
properly. During the emergency mode of operati_on,.the CREVS-
is' designed to pressurize the control room to r [0.125]'
inches water gauge positive pressure,~with respect'to
adjacent areas, to prevent unfiltered inleakage. :The CREVS
is designed to maintain this positive pressure with one
train at a recirculation flow rate of $ [3000] 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:)

.(continued)
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CREVS
B 3.7.12

BASES (continued)

OREFERENCES 1. [llnit Name)-FSAR, Section (9.4], "[ Air Conditioning,
' sting, Cooling, and Ventilation]."

2. 6 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."

4), .NUREG-0800, ". Standard Review P1an," Section 6.4,
|" Control Room' Habitability System," Rev. 2, July 1981.

.

x. -

O
.

-.-

6
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B 3.7.13

[d :
B 3.7 PLANT SYSTEMS'

B 3.7.13 Control Room EmeraenCY Air it ,prature Control System (CREHVAC)

BASES
.

BACKGROUND The CREHVAC provides temperature control.for the control
room following isolation of the control room.

CThe CREHVAC consists of two independent, redundant trains
.t:|that provide cooling and heating of recirculated control

J ' room air. Each train consists of a cooling coll,
N water-cooled cor.:|ensing unit and heating coils that provid.

for.controltroom temperature, and the safety-related control
y* equipment.P The CREHVAC is a subsystem providing air

temperature control for the Control Room Emergency
VentilationjSystem (LC0 3.7.12).

%4
TheCREHVAClisanemergencysystem. On detection of high
containment building pressure or radiation, low Reactor
Coolant System pressure, or high noble-gas radioactivity in
the station Yenththe normal.. control room ventilation system
is automatically shut down.- and the CREVS can be manually
started. A single'trainA 1 provide the required

(< temperature control, gThe' CHEHVAC operation to maintain
control room temperature is| discussed in Reference 1.'

R
m tw+

APPLICABLE The A sign basis of the CREHVAC'is to maintain control room
SAFETY ANALYSES environment habitability fori30 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 [95) F.
A single-active failure of a CREHVAC component does noti

impair the ability of the system to perform as designed.
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,
including consideration of equipment heat loads and-

personnel occupancy requirements, to ensure equipment
OPERABILITY.

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

:

h (continued)V
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CREHVAC
B 3.7.13

BASES (continued)
,

'

LC0 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 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 control room
temperature ~are OPERABLE in both trains. These components
include the cooling coils, water-cooled condensing units,
and associated temperature-control instrumentation. In
addition,sthe CREHVAC must be OPERABLE to the extent that
air circulation can-be maintained.

(For this.. facility, the following support systems are
required to be OPERABLE to ensure CREMVAC OPERABILITY:)

(Forthisfaciitty,thoseLrequiredsupportsystemswhich,
upon their failure, do noterequire declaring the CREHVAC
inoperable and their justification.are as follows:]

APPLICABILITY In MODES 1, 2, 3, 4, and during movementiof 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 L1
|

With one CREHVAC train inoperable, the inoperable CREHVAC
train must be restored to OPERABLE status within 30 days.

(continued)

(continued)'
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CREHVAC i
B 3.7.13 1

!

( BASES (continued)

ACTIONS During this period, the remaining OPERABLE CREHVAC-train is
q

(continued) 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 required capabilities, and the alternate safety- or
non-safety-related cooling means that are available. (for
this facility, the alternate cooling means are as follows:]

; Concurrent failure of two CREHVAC trains would result in the

loss of function capability; thers: fore, LC0 3.0.3 must be
entered immediately.

TfIandB.2
InMODfif2,3or4,whenRequiredActionA.1cannotbe
completed within the required Completion Time, the plant
must be placed in a P E that minimizes accident risk. This
is done by pleinf the plant in at least MODE 3 within 6-
hours, and in|MDL.1 ~ithin 36 hours. - The allowed
Completion Times |are: reasonable, based on operating
experience, to reach'the required MODES from full power in
an orderly-manner _ without c allenging plant systems,

fu.1 s

In MODE 5 or 6, or during movementFof irradiated fuel, when
Required Action A.1 cannot be completed!within the required
Completion Time, the OPERABLE CREHVAC train should be placed
in operation immediately. This action ensures that the
remaining train is OPERABLE, that no failures that would
prevent automatic actuation will occur, and that--any active
failure will be readily_ detected..

11 2.1. C.2.2. and C.2.3

} An alternative to Required Action C.1 is to immediately
suspend activities that could release radioactivity that,

! might require the isolation of the control room. .This
places the plant in a condition that ritnimizes accident
risk. This does not: preclude the movement of fuel to a safe
position.,

(continued)

(continued)

OLD
.
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IB 3.7.13

BASES-(continued)

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

When 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 release
radioactivity that might require isolation of the control
room. This alaces the plant in a condition that minimizes
accident _ ris (. This does not preclude the movement of fuel
to a safe position.

SURVEILLANCE SR"3.7.13.'l'
REQUIREMENTS

-

This SR verifies.tnat the ability of the system to remove
heat meets desigr. requirements. This SR is performed every
18 months and censists of a combination of testing and
calculations. An 18-month Frequency is appropriate as
significant degradation of-the CREHVAC is slow and is not
expected over this. time' period.

REFERENCES 1. [ Unit Name] FSAR,"Section [9.4], '[ Air Conditioning,
Heating, Cooling, and Ventilating System)."

O-
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EV'S
B-3.7.14.

B 3.7 PLANT SYSTEMS
q

B 3.7.14 Emeroency Ventilation System (EVSF

I

BASES j
.. .. |

BACKGROUND The EVS: filters air from the area of the active Emergency i

Core Cooling System (ECCS) components during the
recirculation phase of a loss-of-coolant accident (LOCA).
The;EVS, in conjunction with other normally operating-

J systems,5 also-provides environmental control of temperature
Mfand humidity in the ECCS pump room area and the lower
w reaches;of the auxiliary building,

gg p ,_
",The EVS consists of two independent, redundant trains.2

- Each
train consists ~ofta heater, a prefilter or.demister, a high- :
efficiency; particulate air (HEPA) _ filter,-an activated '

charcoal ads'orber section for removal, of gaseous activity
(principally: iodines),eand a fan. - Ductwork,= valves or-
dampers,' and . instrumentation also- form part of the system,
ds Well as dGRi$ters: functioning to reduce the relative - 4

humidity.of ths air.: stream..,A second bank of HEPA filters
follows the adsorbe'r= sectio'n to_ collect carbon fines and to
provide backup inicase.the main.HEPA filter bank fails. The

(- downstream HEPA filterdistnot credited _in the accident-
analysis, but serves to collect charcoal- fines and to back
u) the upstream HEPA filter if it:should develop a leak..
T1e system initiates filtered ventilation of the pump room
following receipt of a Safety InjectionTActuation Signal.

(SIAS).

The EVS is a standby system,Taligned to bypass' the system
HEPA. filters and charcoal adsorbers. During emergency
operations,; the EVS dampers are. realigned, and fans are
started to begin filtration.- Upon receipt of the actuating
Engineered Safety Feature Actuation System (ESFAS)
signal (s), . normal air. discharges from the: ECCS pump room,
the pump 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, and any entrained water droplets-present, to prevent
excessive loading of the HEPA filters 1and charcoal
adsorbers.

The purge system is connected to the EVS by means of
ductwork bypasses and dampers. In the| event of a

i

.(continued)
f

s (continued),A
'

1
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EVS

B 3.7.14

BASES (continued)

BACKGROUND fuel-handling accident that results in the releaso of
(continuad) radioactivity during fuel-handling operations inside

containment, the EVS filters can be used for containment
cleanup. The Fuel Storage Pool Ventilation System (FSPV3)
is also connected to the EVS through a ductwork bypass with
redundant dampers. The FSPVS is the subject of LC0 3.7.15,
and is fully described in Reference 2.

The EVScis~ discussed in several sections of the FSAR
(Refs.1, 2,c and 3), since 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
humiditysat an acceptable level consistent with iodine-
removal- efficiencies:per Regulatory Guide 1.52 (Ref. 4).

APPLICABLE The design basis of the EVS'is established by the large-
SAFETY ANALYSES break LOCA. The system evaluation assumes a passive failure

of the ECCS outside containment, such as a safety injection
(SI) pump-scal failure-during the recirculation mode. In
such a case, the. system: limits radioactive release to within
10 CFR 100 (Ref. 6) 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 is presented in Reference 3. The EVS also
actuates following a small-break LOCA, requiring the plant
to go into the recirculation mode of long-term cooling, and
to cleanup releases af 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 of any gaseous and particulate activity released to
the ECCS pump rooms following a LOCA.

Following a LOCA, an ESFAS signal starts the EVS fans and
opens the dampers located in the penetration room outlet
ductwork. The ESFAS signal closes all containment isolation |

valves and purge system valves. The purge system fans, if |

running, are shut dawn automatically. |

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

|

(continued)
|
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B 3.7.14

i [] BASES (continued)
! 'V

LC0 Two independent and redundant trains of the EVS are required
to ensure that at least one is available, assuming that a
single failure disables the other train coincident with

| loss-of-offsite power, Total system failure could result in
I atmospheric release from the negative pressure area boundary
| exceeding 10 CFR 100 limits in the event of a Design Basis

Accident (DBA).

The EYS is considered OPERABLE when the individual
components necessary to maintain the negative pressure area

' boundary filtration are OPERABLE in both trains.

'A train is considered OPERABLE when its associated:

a. Fan'is OPERABLE;

b. HEPA f{ iter 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

A
|G') d. SRs are met.

(For this facility, the fol owing support systems are
required to be OPERABLE to ensure EVS OPERABILITY:)

(For this facility, those required support systems which,
upon their failure, do not declare the EVS inoperable and
their justification are as follows:]

[For this facility, the main systems supported by the EVS
and the justification for not declaring the main systems
inoperable upon failure of the EVS are as follows:]

APPLICABILITY In MODES 1, 2, 3, and 4, the EVS is required to be OPERABLE-
consistent with the OPERABILITY requirements of the ECCS.

In MODES 5 and 6, the EVS is not required to be OPERABLE
since the ECCS is not required to be OPERABLE.

|

(continued) |

l

O |
\ ? |v
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B 3.7.14

BASES (continued)

ACTI')NS M
With one EVS 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 EVS safety function.

The 7-day Completion Time is appropriate because the risk
contribution.is less than that of the ECCS (72-hour
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 time
period, and the consideration that the remaining train can
provide the required capability.

Concurrent failure of two EVS trains would result in the
loss-of-functional capability; therefore, LC0 3.0.3 must be
immediately entered.

M
With one EVS train inoperable, verify that the Required
Actions have been initiated for,those supported systems
declared inoperable by the. support EVS. train within a
Completion Time of [ ] hours.

The [ ]-hour Completion Time is defined as the most limiting
time of all the Required Actions for a11'the supported
systems that needed to be declared inoperable upon the
failure of one or more support features specified under

,

! Condition B.
l
'

Required Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of EVS trains 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:)

(continued)

(continued)
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EVS

B 3.7.14

/ BASES (continued),

ACTIONS CJ
(continued)

With one EVS train Inoperable, and one or more required
support or supported features-inoperable associated with the
otler redundant EVS train, a loss-of-function capability
results, and LCO 3.0.3 must-be. entered immediately. If the
support or supported features' LCOs take into consideration
thexloss of function situation, however, then LCO 3.0.3 may
not|need to be entered,

t,

. D.1 and D.2

If:theEVSMaincannotberestoredtoOPERABLEstatus'

*within theiasaiated Completion Time, the plant must be
placed in'.a MODEtin which the LCO requirements are not
applicablehThis 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,' toyaachzthe required MODES from full power in
an orderly manner and without challenging plant systems.

" .h.
,

il , ; ''' b,

SURVEILLANCE SR 3.7.14.1
) . Y. I

#' N\
REQUIREMENTS

This SR verifies that'a train in af'tandby mode starts ons
demand and continues to operate. 3 Standby systems-should be
checked periodically to ensure.that"they start and function
properly. Since the environment <and normal operating
conditions on this system aresnot severe, testing each train-
once a month provides an adequate check on this system. .
Monthly heater o)erations dry out any moisture that may have.
accumulated in tie 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 Frequency was develcoed considering.'

the known reliability of equipment and th two-train
redundancy available.- - i

SR 3.7.14.2

The Ventil?t%?,'r11ter Testing Program (VFTP) encompasses
all the LYS filter. tests -in accordance with Regulatory-
Guide-1.5? (Ref. 4). The-VFTP includes testing HEPA filter

iperformance, charcoal adsorber efficiency, minimum system- 1

(continued)

(continued)_
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EVS
B 3.7.14

|
|

|. BASES (continued)

SVRVEILLANCE flow rate, and the physical properties of the activated
REQUIREMENTS charcoal (general use and following specific operations).

(continued) Specific test Frequencies and additional information are
| discussed in detail in the VFTP.

SR 3.7.14.3

This SR demonstrates that, on an actual or simulated
actuation signal, each EVS train starts and operates. 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 negative pressure
boundary area. -The, ability of the EVS to maintain a
negative pressure, with respect to potentially
uncontaminated adjacent areas, is periodically tested to

_

verify proper functioning of the EVS, During the post-
accident mode of operation, the EVS is designed to maintain
a slight negative pressure in the negative pressure boundary
area with respect to adjacent areas to prevent unfiltered
LEAKAGE. The EVS is designed to maintain this negative
pressure at a flow rate of [3000] cfm from the negative
pressure boundary area. The-Frequency of 18 months is
consistent with the guidance provided in NUREG-800, Section
6.5.1 (Ref. 5).

The minimum system flow rate maintains a slight negative
pressure in the negative pressure boundary area, and
provides sufficient .tir velocity to transport particulate-
contaminants, assuming only one operating filter train.

The number of filter elements is selected to limit the flow
rate through any individual element to about [1000] ft'/ min.
This may vary based on filter housing geometry. The maximum
limit ensures that flow through, and pressure drops across,
each filter element are 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 adsorptiori
| rate. At least a (0.125]-second residence time is necessary

for an assumed [99]% efficiency.
'

(continued)

(continued)
!
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B 3.7.14

,() BASES (continued)
v

SURVEILLANCE When clean, the filters have a certain pressure drop at the
REQUIREMENTS design flow rate. The magnitude of the oressure drop

(continued) indicates acceptacle performance and is Dased on |
manufacturers' recommendations for the filter and adsorber l

elements at the design flow rate. An increase in pressure (drop, or decrease in flow indicates that the filter is being '

loaded or that there are other problems with the system.

This test is conducted with the tests for filter
penetration, and thus an 18-month Frequency, consistent with

Jthat specified in Regulatory Guide 1.52 (Ref. 4), is used.
,

SR 3. 7.14 J.

Operatinghthe 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).

4

CT REFERENCES 1. [ Unit Name] FSAR, Section-[6.2.3], "[ Containment
V Vessel Air Purification and Cleanup Systems]."

2. (Unit Name] FSAR, Section (9.4.2], "(Auxiliary
Building]."

3. (UnitName]FSAR,Section(15.4.6],"[MajorRuptureof
Pipes Containing Reactor Coolant Up to and Including
Double-Ended Rupture of the Largest Pipe in the
Reactor Coolant System (Loss-of-Coolant Accident)]."

4. Regulatory Gin # 1.52 (Rev. 02), " Design, Testing, and
Maintenance Criteria.for Post Accident Engineered-
Safety-Featu.- Atmospheric Cleanup System Air
Filtration and Adsorption Units of Light-Water Cooled
Nuclear Power Plants."

5. NUREG-0800, Section 6.5.1, " Standard Review Plan",
Rev. 2, "ESF Atmosphere Cleanup Systems," July 1981.

(continued)

(continued)
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EVS

B 3.7.14

BASES (continued)

REFERENCES 6. Title 10, Code of Federal Regulations, Part 100.11,
(continued) " Determination of Exclusion Area, Low Population Zone

and Population Center Distance."
1

|

|

9
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FSPVS.
B 3.7.15

B 3.7 PLANT SYSTEMS'

B 3.7.15 Fuel Storaoe Pool Ventilation System (FSPVS)

BASES

BACKGROUND The FSPVS provides negative pressure in the fuel storage
area, and filters airborne radioactive particulates from the
area > of the fuel pool .following a fuel-handling accident. '

The FSPVS, in conjunction with other normally operating
systems, also provides environmental control of temperature

jjfand humidity in the fuel pool area.,

Q' ' Area Ventilation System (FHAVS), the station Emergency'The FSPVS consists of portions-of the normal Fuel Handling
-

Ventilation. System (EVS), ductwork bypasses, and dampers.
The: portion of.the normal FHAVS used by the FSPVS consists
of ducting;between the spent-fuel- pool and the normal FHAVS
exhaust fans or dampers, and redundant radiation detectors
installed close ,to' thousuction end of- the FHAVS exhaust fan
ducting. The portion of the EVS used by the FSPVS consists
of two independent,credundant trains. Each train consists
of a heater, prefilter or demister, high efficiencyp
particulate air (HEPA)!g'aseous activity. (principally-:filteriactivated charcoal adsorber
section for removal of5

iodines), and1 fan. Ductwork, valves _or dampers, and
instrumentation also form part of the system,,as well as
demisters functioning -to reduce theirelative humidity of the
air stream.- A second 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 analysis, but serves -to
collect charcoal fines and to back up the upstream HEPA
filter should it develop a-leak. Two isolation valves are
installed in series in the ducting between the FHAVS and the
EVS to provide isolation of the EVS from the FHAVS on an
Engineered Safety Feature Actuation | System (ESFAS). These
valves are opened prior to fuel handling opecations.-'The
EVS is the subject:of LCO'3.7.14, and is fuliy described la
Reference 2.- A ductwork bypass'with redundant dampers-
connects the FHAVS to the EVS.

During normal operation, the exhaust from the fue?-hand 1:ng
area is passed 'through the FHAVS exhaust filter- ard'is
discharged through the station vent' stack. . In' the c<ent of
a fuel-handling accident, the radiation detectors (one 'per

(continued)

(continued)
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FSPVS
B 3.7.13

BASES (continued)
_

BACKGROUND EVS train), located at the suction of the FHAVS exhaust-fan
(continued) ducting, send signals to isolate the FHAVS supply and

exhaust fans and ducting, oaen the redundant dampers in the
bypass ducting, and start tie EVS fans. The EVS fans pull
the air from the fuel-handling area, creating a negative
pressure, and discharge the filtered air to the station
vent.

The FHAVS is discussed in several sections of the FSAR
(Refs.:l', 2, and 3) because it may be used for normal as
well as post-accident, atmospheric cleanup functions.

APPLICABLE The F5PVS design basis is established by the consequences of
SAFETY ANALYSES the limiting Design, Basis Accident (DBA), which is a fuel-

handling accident.' The analysis of the fuel-handiing
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 adsorbed by the
FSPVS. The DBA analysis of the fuel-handling accident
assumes that only one train of the FSPVS 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 tha guidancet

| provided in Regulatory Guide 1.25 (Ref. 6).
|

( The FSPVS satisfies Criterion 3 ff the NRC Interim Policy
Statement.

LCO Two independent and redundant trains of the FSPVS 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-handling
area exceeding 10 CFR 100 limits in the event of a fuel-
handling accident.

(continued)
=

(continued)
|
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FSPVS i

B 3.7.15~
|
i-

. BASES (continued)-

| J
! LCO The FSPVS is considered OPERABLE when the individual )
I (continued) components necessary to control o?erator exposure in the- i

fuel handling building are OPERAB E.in both trains.- A train
is considered-OPERABLE when its associated:-;

1. Fan is OPERABLE;

! 2.. iHEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their-|- r

; filtration functions;

t

! T~ 3. Mia'ter,demister,ductwork, valves,and-
A damperszare OPERABLE, and air circulation can be

.

' 7 "maintaitied;
,

, . y. . - yy.
4.- d Rb.iationabnitorisOPERABLE;and-/

{ 5. SRs are met.f

! [For this facilit'y, the support-systems required'to be
j OPERABLE to ensure FSPVS OPERABILITY are as follows:]-
g >,

i (For this facility,' those~ required support systems which
i. upon their-failure do'not-require.deciaring the FSPVS
| inoperable and theira justification'are as follows:]'

^
'

! , .,

i
~

i w
| APPLICABILITY In MODES 1, 2, 3, and 4, the FSPVS is required to be
;_ OPERABLE to provide fission-product removal associated with
'

ECCS-leaks due to a loss-of-coolant accident (refer to
! LC0 3.7.14) for plants that use this system as part of their
| Emergency Ventilation Systems (EVS).-

In MODES 5 and 6, the FSPVS is not rcquired to bo OPERABLE-
since the ECCS is not required to~be OPERABLE.-

i l

i During movement of irradiated fuel in the fuel-handling -|
i area, the FSPVS is always required to be OPERABLE- to l

;- alleviate the consequences of a fuel-handling accident.
!

:

;. (continued) .j
i

::.

C
.

'
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FSPVS !
B 3.7.15 '

BASES (continued) 4

ACTIONS M
If one FSPVS 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 FSPVS function. The 7-day Completion Time is based on
the risk from an event requiring the inoperable FSPVS train,
considering that the remaining FSPVS train can provide the
required protection.

B.1' and (L2

In MODES 1, 2, 3; or 4, when Required Action A.1 cannot be
completed within the required Completion Time, or when both
FSPVS trains are IN0PERABLE, 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
experience, related to the time required to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.-

C.1 and C.2

When Required Action A.1 cannot be completed within the
required Completion _ Time during movement of L irradiated fuel
in the fuel-handling area, the OPERABLE FSPVS train should
be started immediately or fuel movement suspended. This
action ensures that the remaining train is OPERABLE, that no
undetected failures that would prevent system operation will

i occur, and that any active failures will be readily
| detected.

If the system is not placed in operation, this action
requires suspension of fuel movement, which preclud~ a
fuel-handling accident. This action does not precit.ae the
movement of fuel to a safe position.

M
When two trains of the FSPVS are inoperable during movement
of irradiated fuel in the fuel-handling area, action should
be taken to place the plant in a condition in which the LC0
is not applicable. This LCO involves immediately suspending

(continued)

(continued)
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FSPVS
B 3.7.15 j

BASES (continued)
v

ACTIONS movement of irradiated fuel in the fuel-handling area. This i

(continued) action does not preclude the movement of fuel to a safe )position.
1_

SURVEILLANCE 3R 3.7.15.1
REQVIREMENTS ThisISRdemonstratesthatatraininastandbymodestarts

ion" demand and continues to operate. Standby systems should
= be checked periodically to ensure that they start and"

N
"7. function' properly. conditions on;this system are not' severe, testing each train% As the environment and normal operating

" once everytmonth provides an adequate check on this system.
Monthly; heater' operation drys out any moisture accumulated
in thoicharcoalvfrom humidity in.the ambient air. Systems
without heatersFneed 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|the equipment and tne two-train redundancy-
available.

,

SR 3.7.15.2

The Ventilation Filter Tehdng. Program-(VFTP)- (Technical
Specification 5.7.4.p) encompasses all the FSPVS 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 are discussed in
detail in the VFTP,

SR 3.7.15.3
'

This SR demonstrates that on an . actual or simulated
actuation signal, each FSPVS train-starts and operates. 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-handling
area. The ability of the fuel-handling area to maintain a

(continued)-/~N

(continued)
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FSPVS
B 3.7.15

BASES (continued)

|

SURVEILLANCE negative pressure, with respect to potentially i

REQUIREMENTS uncontaminated adjacent areas, is periodically tested to |
(continued) verify proper function of the FSPVS. During the emergency 1

modo of operation, the FSPVS is designed to maintain a
slight negative press. ire in the fuel-handling area with
respect to adjacent areas, to prevent unfiltered LEAXAGE. ,

The FSPVS is designed to maintain this negative pressure at '

a flow rate of f (3,000) cfm to the fuel-handling area. The
Frequency of.18 months is consistent with the guidance
provided in NOREG-0800, Section 6.5.1 (Ref. 5).

Tle' minimum system flow rate maintains a negative pressure
in the fuel-handling area, and provides sufficient air
velocity-to transport particulate contaminants, assuming
that only one filter train is operating.

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 ofihe adsorber elements ensure 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 pressure drop' indicates acceptable
performance, and is based on manufacturers' recommendations ,

for the filter and adsorber elements at the design flow
rate. An increase in pressure drop, or decrease in flow
indicates that the filter is being loaded or that 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 3.7.15.5

Operating the bypass damper is necessary to ensure that the
system functions properly. The OPERABILITY of the bypass

| (continued)

(continued)
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I

FSPVS
B 3.7.15

BASES (continued)

SURVEILLANCE damper is verified if it can be opened.- A Frequency of
REQUIREMENTS 18 months is specified in Regulatory Guide-l.52 (Ref. 4).

(continued)

REFERENCES 1. (Unit Name] FSAf., Section (9.4.2),'"[ Auxiliary-
Building]."

(2D [ Unit Name] FSAR, Section [6.2.3], "[ Containment
Vessel Air Purification and Cleanup Systems)." .: '

j -

: 3.- 1[ Unit Name] FSAR, Section' [15.4.7), "[ Fuel-Handling"
.

- ' Accident]."

4. | Regulatory Guide 1.52 (Rev. 02), " Design, Testing, and
Maintenance Criteria for Post Accident Engineered
Safety Feature Atmospheric cleanup System Air

1

Filtration and Adsorption . Units of Light-Water Cooled:

; Nuclear: Power P1 ants."

5. NUREG-0800, Section 6.5.1, " Standard Review Plan,",

Rev. 2, "ESF Atmosphere Cleanup System."
,

>
>

- 6. Regulatory Guide !!'.25,l" Assumptions Used for-
Evaluating the Potential Radiological Consequences of

; a Fuel Handling Accident in the? .uel Handling and
Storage Facility for Boiling and' Pressurized Water,

! Reactors."
i

:

:
;

.

.

1

O
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SG Level-
B 3.7.16

- /N

h
B 3.7 PLANT SYSTEMS

B 3.7.16 Stenin 0?terator (SG) leve]

BASES

BACKGROUND A principal function of_ the steam generators is to provide
superheated steam at_a constant pressure (900 psia) over the
power, range. Steam generator water' inventory is maintained
,large enough to prcvide adequate primary-to-secondary heat

1 transfer. Mass-inventory and-indicated water level in the.
? steam generator increases _with load as the length of the,

W = four heat transfer regions within the-steam generator vary.
NInvahtoryxis controlled indirectly as a function of power by - |the'feedwater controls in the Integrated Control System, i

The a nimum steam' generator indicated water level of
|[18)' inches ensures-that more than just saturated steam

exists _intthe steam generator, and provides margin to the i{
normal low-level control setpoint. At 900 psia, the steam. I

head alone could result in en indicated level on the startup
range of approximately [10.to 12] inches of standard H,0.
Accounting- for instrument error under normal conditions
yields another 5 inches,(based'on 22% uncertainty of thel t

250-inch startup-range levril- indication). The normal low-
level control setpoint'is [26) inches.-

The maximum operating steam generatdralevel is based
primarily on preserving the initial' condition assumptions
for steam generator inventory.used in the FSAR steam line
break-(SLB) analysis. An inventory of 62,600 lb was used in-
this analysis. The 62,600 lb must not be exceeded due to
the concerns of a possible return to-criticality because of ;
primary-side coolir.g following a.SLB and the maximum (pressure in-the reactor building. I

i

For a clean once-through steam generator (OTSG), the t n !
r

| inventory in a' steam generator for operating at 100% po ar ]| is approximately 44,000 lb. _

As a steam generator becomes fouled and the operating level
approaches the limit of 96%, the mass inventory in the
downcomer region increases-approximately 10,000 lb, and adds
to the total mass inventory of the steam generator. In
matching plant data of startup level-versus power, the

(continued)
^

(continued)
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B 3.7.16
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BASES (continued)

BACKGROUND VAGEN code determined that fouling of the lower-tube
(continued) support plates does not significantly change the !

heat-transfer characteristics of the steam generator. Thus,
the steam temperature, or superheat, is not degraded due to
the fouling of the tube sup) ort plates, and mass inventory
changes are mainly due to t1e added level in the downcomer.

Analytically, increasing the fouling of the steam generator
tube surfaces that degrade the heat-transfer capability of
the_ steam generator, increases the mass inventory, and
decreases the steam superheat at 100% power (2544 MW). The
results were-presented as the amount of mass inventory in -

each steam generator versus operating range level and steam
superheat.

The limiting curve, which was determined from several VAGEN
code runs at a power level of 100%, conservatively bounds
steam generator mass inventory value, when operating at
power levels less than 100%.

The points displayed in: Figure 3.7.16-1 are the intercept
joints of the 57,000 lb mass value,' and the operating range
and steam supatheat values.

The VAGEN analysis also proved that startup and full-range
level instruments are inadequate indicators of steam
generator mass inventory at high-power levels due to the
combination of static- and dynamir-pressure losses. If the
water level should rise above the 96% upper limit, the steam
superheat would tend to decrease. Normally, a reduction in-
watar level is manually initiated to maintain steam flow
through the aspirator port by reducing the power level.
Thus, the superheat versus level limitation also tends to
assure that, in normal operation, water level will remain
clear of the aspirator ports.

Feedwater nozzle flooding would impair feedwater heating,
and could result in excessive tube-to-shell temperature
differentials, excessive tubesheet temperature
differentials, and large variations in pressurizer level.

APPLICABLE The most limiting Design Basis Accident-(DBA) that would be
SAFETY ANALYSES affected by steam generator operating level is a steam line

(continued)

(continued)
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SG Level
B 3.7.16

BASES (continued)

APPLICABLE failure. This accident is evaluated in Reference 1. The
SAFETY ANALYSES parameter of interest is the mass of water, or inventory,.

(continued) contained in the steam generator due to its role in lowering
Reactor Coolant System (RCS) temperature (return to
criticality concern), and in raising containment pressure
during an SLB accident. A higher inventor
effects of the accident to be more severe.y causes theThe FSAR assumes
an,taventory of 62,600 lb for the sur)ose of analyzing this
accident, which is conservatively 1191. Figure 3.7.16-1 is

Abased upon maintaining inventory _less than $7,000 lb, which
'is 10% less than the inventory used in the FSAR accident

,analysis, and therefore is conservative.- '>

The steam generator level satisfies Criterion 3 of the NRC
Interie Policy ~5tatement.

This LC0 is required A preserve the capability of the steamTLCO

generator to remove heat f rom the RCS, and to preserve the
initial condition assumpt'ons of the accident analyses.
Failure to meet the minir.n steam generator level LC0

O requirements could resultiin the steam generators being
unavailable for primary-side heat removal.

Failure to meet the maximum steam generator level LCO
requirements can result in additionalimass and energy
released to containment,_ and excessive cooling (and related

icorereactivityeffects)followinganSLB. In addition, {feedwater nozzle flooding would impair feedwater heating, t

and could result in excessive tube-to-shell temperature
differentials and excessive tubesheet differentials.

(For this facility, the following constitutes an OPERABLE
steam generator level:)

(For this facility, the following support systems are
required to be OPERABLE to ensure steam generator level
OPERABILITY:)

(For this facility, those requirec support systems which,-
upon their failure, do not require declaring the steam

3generator level inoperable and their justification are as
ifollows:) !

(continued)

<
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SG Level
B 3.7.16

BASES (continued)
_

APPLICABilliY In MODES 1, 2, 3, and 4, a minimum steam generator water
level of (18) inches is required to ensure that the steam
generator is available and, in this aspect, capable of
removing RCS decay heat. A maximum steam generator water
level is required to preserve the initial condition
assumption for steam generator inventory used in the FSAR
steam line failure accident analysis.

In MODES 5'and 6, the minimum steam generator level is not
required since decay heat will be removed by the decay-heat
removal system.

AC110NS A.1 and A 4

If the level in one or more steam generators is'

< (18] , 4 1, the plant must be placed in a MODE that
minim 9zes sne accident risk. This is done by placing the
plant in at least MODE 3 within 6 hours, and in liODE 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.

In the event that the required steam generator level
channels are found inoperable, the steam gencrator level is
considered to be not within limits, and Required Actions A.1
and A.2 apply.

B.1 and B.2

If the water level in one or more steam generators is 1 the
maximum level in Figure 3.7.16-1, the plant must be placed
in a MODE that minimizes the accident risk. This is done by
placing the plant in at least MODE 3 within 6 hours, and in
40DE 4 within 12 hours The allowed Completion Times are
reasonable, based on operating es:perience, to reach the
required H0 DES from full power in an orderly manner and
without challenging plant systems,

in the event that the required steam generator level
channels are found inoperable, the steam generator level is
considered to be not within limits and Required Action B.1
and Required Action B.2 apply.

.

(continued)
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SG Level'

B 3.7.16

BASES (continued)
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(continued)
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1

BASES (continued)

SURVEILLANCE SR 3. 7 d6.J
REQUIREMENTS

This SR verifies the steam generator level to be within
acceptable limits. The 12-hour frequency is adequate
because the operator will be aware of plant evolutions that
can affect the steam generator level between checks.
Furthermore, the 12-hour frequency is considered adequate in
view of other indications, including alarms, available in
the control room to alert the operator of steam generator
level status.

_

REFERENCES 1. (UnitName)FSAR,Section[15.4.4],"[SteamLine
Break)."

a.

O

O
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AC Sources-0pann:9
- B 3.8.1

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources-Ooeratino

) BASES
._

-
_

BACKGROUND latroduction

The'[ Division!?(VS-BW,CE,W,BWR/4: and[ Division 2))

/c{VS-BWR/6:onsist of the[D<
vssion 2), and (Division 3)) AC source )

-

,

offsite power sources [ preferred power
/ sources, normal and alternate (s)), and the ensite standby
\-

1'd[ Division 2))d[VS-BWR/6:[ Division 1)[ Division 2),and[ Division 3))
power sources (VS-BW,CE.W.BWR/4: and

,

GDC 17, " Electric) Power Systems" (Ref.1, the de:.?gn of the
iesel generators . As required by 10 CFR 50, Appendix A,3

3;

i AC electrical power system provides indep)endence and
'

redundancy to ensure an available source of power to the1

ENGINEERED SAFETY FEATURE (ESF) systems.
' -

(VS-BW,CE,W BWR ,The onsite Class IE AC Distribution
Systemsupplies/4: electrical power to [two redundant

*

;
'

divisional load groups), with each [ division) powered by [an
[ independentClassIE4.16kVESFbus).-[Each[ESFbus]has

atleast[one sepower as well)as parate and independent offsite source.s) of
<

a dedicated onsite diesel generator
source.) Theprovide for the[ Division 1 and Division 2) ESF systems each'

minimum safety functions necessary to shut
down the unit and maintain it in a safe shutdown condition.

3 LAn electrical power distribution system diagram is provided
inFigureB3.8.1-1.)) V
(VS-BWR/6: The onsite Class IE AC Distribution System.

sup)1ies electrical power to [three divisional load groups),
wit) each [ division 1 powered by an [ independent Class lE
4.16 kV ESF bus). the[ Division 1and2)[ESFbuses)each
have at least [one) se)arate and independent offsite

.

source [s: of power. Tie [ Division 3) [ESF bus) has at least
'

d[one)offsitesource[s]o#
power. Each;ESFbus)hasa,

edicated onsite diese generator. The LSF systems of any
4

two of the three [ divisions)down the unit and maintain it in
provide for the minimum safety

i functions necessary to shut
a safe shutdown condition.
distribution system diagram i[An electrical power

-

s provided in-

Figure B.3.8.1-1.))

(continued)
'

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

"This Figure for 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
I B 3.8.1

|

i BASES (continued)

BACKGROUND The redundant parts of the AC electrical power system are,

'

(continued) electrically, physically, and functionally independent to
j the extent that no tingle 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 sin
.eccurrence are considered to be a single failure. gle

/Electricalsystemsareconsideredtoadesignedagainstan
J assumed single failure if neither a single failure of any
\ active component (assuming passive components function

\ properly) nor a stngle failure of a-passive comporent
'*(assuming active components function properly) re.ults 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 shutdown or-
in sufficient time to mitigate the consequences of a Design
Basis Accident (DBA) such as a loss-of-coolant accident
(LOCA). 4 (,/0ffsite Sources

c -

Offsite power is supplied to theS[ plant name)-
switchyard (s)] from the transmission network by two !

Sransmission 1 nes, which come into [the switchyar[d(svia <

[two) right-of-way(s)). From the.
electrically and physically separa[swltchyard(s)) (twoted circuits provide AC
power, through-[ step-down station auxiliary transformers],
to the (4.16 kV ESF buses).- Thepower sources are designed and loc [two).offsite AC'electr<cal

ated 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, and controls
required to transmit power from the offsite-transmission
network to the [onsite Class lE ESF bus or buses).-

(continued)
_

(continued)
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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:

a. Circuit breakers and protective relaying;
1

b. Ability to cross tie offsite circuits so that one
circuit may power both ESF buses;
/

c. , Sormal at-power and shutdown electrical alignments;

d Offsite circuit capability;
Y ~/

o. 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 power circuits. Include in the
description the capability of the alternate circuits,
and whether the circuit is 1:xnediate 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 requireo'

to perform the actions. V,

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
| bedefinedintermsoffiredoorsnotclosed,etc.)

Onsite Sources

The onsite standby power source for each (4.16 kV ESF bus) lis a dedicated diesel generator. (VS-BW,CE,W,BWR/4: (Diese
generators (DGs) (11) and (12) are dedicated to ESF buses

(continued)
-

(continued)
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AC Sources-Operating
B 3.8.1

BbES (continued)

(11)and(12', ret,pectively?. [ Diesel (DGs) |
fenerators(L|1),([12),andL1)(VS-BWR/6:

BACKGRDUND
are dedicated to ESF buses(continued) '

13), respect vely)fety injection signal.) A DG startsil), :12),and
automa;ically on (VS-BW,CE,W: [asa
pressure signals) pressurizer pressure or high containment
(SIS) (i.e., low

water level signa )or high drywell pressure signal)p) or onJ (VS-GE.[a LOCA signal (I.e., low reactor
unde (ESF bus degraded voltage or undervoltage signa 1J. Thean

rvoltage trip device senses a severe loss-of-vo.tage to
/ a level at which electrical equipment would not function.

The degraded voltage trip device senses a loss of voltage
condition at which the equipment would function, but would
sustain damage and become inoperable if operated for

' 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

undervoltage or degraded voltage,consequence of (ESF bus:
dent with a safety injection signal.independent of or coinc'

The DGs will also start and operate in the standby mode s

without tiaing to the (ESF bus)ffsite power, a sequencer
on a safety injection signal

alone. Followin
strips all non->g the trip of oermanent loads from the [ESF bus).When the

O DG is tied to tie (ESF bus |1, loads are then sequentially

connected to their respect <ve l:ESF bus)ls the pernissive and
by their automatic

sequencer. The sequencing log 1c contro
starting signals to motor breakers to pre,ent an
overburdened DG by automatic load application.

N.
Ratings for KDivision 1) (VS-BW,CE,W,BWR/4: and
(Division 2)) (VS-BWR/6: .[ Division 2],andl: Division 3))
DGs satisfy the requirements of Regulatory Gulda 1.9,

.

" Selection, Design, and Qualification of DG Units Used as -

Onsite Electric Power Systems at Nuclear Power Plants"
(Ref. 2). The continuous service rating of 9ach of the DGs
is (7,000) kW for (Divisions 1 and 2) (VS-BVA/6: and is
(3,000) kW for [ Division 3 . ithJ-hour [ period.- The ESF loads 10]% ovr.rload permissible

w
for up to 2 hours in any
thatarepoweredfromthe[- .16kVESFbuses)arelistedin
Reference 3.

(continued)
_

(continued)

O
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AC Sources-Operating
B 3.8.1

BASES (continued)

BACKGROUND Automatie Seouenteti
(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
'nitiating signals,)the following actions will take place: ,

{
a. The6Gsstart;

/a
b. cAny test sequence in progress stops;

c<. \ stripped;f 4
1

The [ESF bus) of all non-permanent loads (UV only) is
. , g

d. The DG breaker (UV only) closes; and
< s

The a proprlate loads as determined by the initiatinge.

signa energize. y
~

Required plant loads 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 the initiating signal is
received, all loads needed to recoversthe plant or maintain
it in a safe condition are returned to service.s y a,
The sequencer is an essential support system to (both the

,

offsite circuit and the DG associated with a given ESF bus.]
[Furthermore, tha 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
Jdivision). ;

|

|

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident analyses in the FSAR, (Chapter 6 ' Engineering

Safety Features *], and (Chapter 15. " Accident Analyses *),
assume ESF systems are OPERABLE. The AC electrical power
sources are designed to
capability, redundancy, provide sufficient capacity,and reliability to ensure the
availability of necessary power to ESF systems so that the
fuel, Reactor Coolant System (RCS) and containment design
limits are not exceeded. These limits are discussed in more

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)
v

APPLICABLE detail in the Bases for Technical Specifications (TS) 3.2
SAFETY ANALYSES (Power Distribution Limits), 3.4 (Reactor Coolant System),

(continued) and 3.6 (containment systems).

The OPERABILITY of the AC electrical power sources is
consistent with the initial assumptions of the accident
analyses and is based upon meeting the design basis of the
plant. This includes maintaining at least one [ division) of

,the onsite or offsite AC sources, DC power sources and
' associated distribution systems OPERABLE during accident

conditions in the event of:

g'a./ n as's med loss of all offsite power or all onsite ACA
power; and
, y

b.(Aworst-casesinglefailure.
AC sources satisfy the requirements of Criterion 3 of NRC
Interim Policy Statement.

< /

't /

i O
LC0 As a minimum, the following AC electrical power sources

shall be OPERABLE: s N
a. Two physically independent circuits between the

offsite transmission network and the onsite Class lE
Distribution System (VS-BWR/6: and a third
[ Division 3) circuit, not necessarily separate and
1ndependent from the first two); and

b. [VS-BWCE,W,8WR/4: Two) (VS-BWR/6: Three) separate and
.ndependent DGs
(VS-BW CE,W BWR/4: (11] and (12))
{VS-BWR/6:-(ll), [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)

(continued)
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AC Sources-Operating
,

B 3.8.1 j

'

BASES (continued)

LCO 3. a separate fuel 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

# 6. separate air-start receivers containing a minimum
_ air pressure within the limits of SR 3.8.1.7.

s /
In addition, [one required automatic load sequencer per ESF
bus) shali be OPERABLE. {VS-BWR/6: (PLANTSPECIFIC: In
general, [ Division 3] does not have a load sequencer since
it has only one large load, i.e., high pressure core spray
(HPCS) pump. Jn such cases the LCO should refer to the
(Division 1 and 2) sequencers only.))

in
For the offsite circuits, DGs, and sequencers to be
OPERABLE, they must be capable of performing their intended
function, have all support systems 0PERABLE, and have
successfully completed all. SRs. N;,
[EachfacilitywilldefineTwhatdonstitutesanOPERABLE
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
onsite Class IE ESF buses.)

(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 immediately in an inoperable offsite circuit as per
the definition of OPERABILITY; however, exceptions are

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

,O BASES (continued)b
LCO allowed for specific support systems, provided that a

(continued) justification is given. Therefore, upon the inoperability
of the following support systems for an offsite circuit, the
declaration of an inoperable offsite circuit may be delayed:

-F

,/ .
-

,

The justification for delayin the declaration of offsite
\ circuit inoperability for eac of the above items is as

\ follows:x j s
-/ .

-

/
Q

( /
- -

[Each 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, cco ustion air intake and exhaust, cooling system,(g] lubricating oil, ventilation, and DG output breaker.]

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure DG OPERABILITY: )

j N .-
.

4

- -

Inoperability of any of the DG support systems results
immediately in en inoperable DG as per the definition of
OPERABILITY; hawever, exce)tions are allowed for specific
support systems provided t1at a justification is given.
Therefore, upon the incperability of the f9110 wing support
systems for a DG, the declaration of an inoperable DG may be
delayed:

(continued)

(continued)

O i
( J
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AC Sources-Operating
B 3.8.1

BASES (continued)
._.

LCO - -

(continued)
_._

The justification for delaying the declaration cf DG
inoperability for each of the above items is ar, follows:

-

/ 3
-

m s 7 --

y . ..# ,e
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
systemsarerequiredOPERABLEtoassure(automatic
sequencer) OPERABILITY:

N, 'J ' ,e- -

( '[f
'~y g

\ , '*((- -

Inoperability of any of the [ automatic se'quencer) support
systems results immediately in an ino?erei,le [ automatic
sequencer) as per the d?fintien 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)

(continued)

O
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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

follows:

-

|

/ -

/ s

? &C 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 power, 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
many AC sources are n(ECCS) pump, the question arises, "Howecessary-for the pump to be considered
OPERABLE 7" for the electrical power distribution buses to

Q be OPERABLE, they simply have to be fully energized by one
Q 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 part of the plant design means the'

component or bus is OPERABLE
view of needing electrical sup(port).at least from tie point ofThus, the principle
for component (including electrical bus) OPERABILITY is that
a component may be considered OPERABLE if it has electricity
at its terminals
that was accepted (and the electricity came from a sourceas a part of the plant design).

(continued)

p (continued [
|
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AC Sources-Operatin
B 3.8.

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 7" If

such a pump does not have electrical support 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 tie 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
inoperable 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 source is not 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 te 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
exceeded. The OPERABILITY of the sower sources are based
upon meeting the design basis of.t.1e-plant. This includes

'maintaining at least: Eq*

/|

a. (VS-BW,CE.W.BWR/4: One(division]'((Di'v$sion1or
Division 2))) (VS-BWR/6: Twooutofthree(divisions))

l of the offsite AC and onsite DC power sources and
|

associated distribution systems OPERABLE during
I accident conditions, assuming a loss of all onsite
I power and a single failure; and

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
associated distribution systems OPERABLE during
accident conditions, assuming a loss of all offsite

i power and a single failure.

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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B 3.8.1

BASES (continued)

LCO safety-related component to be considered operable, 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 spenble 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
.least one AC source; however, it may not be operable. To be
npfrable, the component would have to have both an onsitee
and offsite AC source. 1

1: ,.

Let's examine the differences between OPERABLE and nperabig
' for the operating MODES of Applicability 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[divlsion). Thus as long as the LCO of Specification
3.8.1 is met, all compo,nents are both OPERABLE and oDerable

.

(in terms of the electrical support they require),
furthermore, if.three or more AC *,ources are inoperable',
then the plant must enter LCO 3.0.3 and shut down.G Therefore, in these two extremes, any difference between
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 definitions
also give the same res, ult, and every component in the
[ division) is inoperable since they have no electrical
power. In fact, the only time the difference becomes
relevant is when one or two (but with no dead bus) ACsources become inoperable.

Thus, when in the ACTIONS of Specification 3.8.1 for one or
two AC sources inoperable, the components in the (divisions) (
associated with the inoperable AC source (s) are generally j
OPERABLE but not spr 3ble. At this point, the reason for
defining 0FU n it:TY as requiring only one AC source becomes
clear. If one uses the design basis definition of
operability in place of OPERABILITY, then every component in
the [ division) would have to be declared not operable upon
the loss of a single AC source.

Performing the Required Actions of the TS for each component
thatrequiresACpowerina(division)(whenthecomponents
still have AC power) just because one AC source is

(continued)
1

G (continued)
1
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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 deflhltion of apfrability, then upon the loss
oftwoACsourcesindifferent[ divisions)theplantwould

of components would be not nnenble. 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,espectively, irrelevant.
% / /

By not cascading'the inoperability of a single AC source
down to all the components in its safety [ division), two
things are lost:

. />s N
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 iin rtant. Usually, the
Required Action is simply to restore the component to
OPERABLE status, in this case, it~is not the component that
is oroken, it is the AC source. The AC source will be fixed
within its Completion Time, or other remedial actions, such
as a plant shutd wn, 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 R tost.
It is clear that if the design basis definition ey
apfrability 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 operable.
However, when the Specification definition of OPERABILITY isI

| used in place of pocrability, 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)-
1
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AC Sources-Operating
B 3.8.1

b BASES (continued)G
LCO Completion Time. Thus, there appears to be a difficulty if

(continued) an AC source is out of service in one division), and a
required feature (such as an ECCS pumpj is out of service in
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

, ender some of the conditions set forth in the design basis.
/ By using the TS definition of OPERADILITY, no message is

/ sent to the required feature LCO upon the inoperability of
x an AC source. To fix this problem, a cross-[ division) check
\ is incorporated into this LCO 3.8.1. See Condition B (for

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 th'at, in practica, the design basis
( requirement for peerability is relaxed for brief periods of
i time (typically 72 hours or less) while in an

AC Sources-Operating ACTION statement. Ifa(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
peerability above, they are, in fact, not operable).
Instead, the definition of operabilit.y 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 that of the DG LCO. This relaxation of the design
basis definition of gntrability 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 l
AC sources for 72 hours.

(continued)

(continued)
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B 3.8.

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 paerability is
relaxed for 72 hours while in the AC Sources-Operating
ACTION statement for one offsite circuit inoperable.

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
the "Necessary electrical power" in the definition ci
aparability is that both onsite end offsite AC sources are
required for a component to be considered prerable and thus
meet the design basis requirements.

Separation and independence of AC Sources

An additional corollary to or consequence of the design
requirements in GDC 17 is that the AC sources in one
(division must be separate and independent (to the extent
possible))oftheACsourcesintheother[ division (s)). For
the onsite diesel generators, the separation and
independenceiscomplete.Thatis,G}C17 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 f 11ure:"

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 i

operating and postulated accident and environmental
conditions."

It is not acceptable to extrapolate from these word: 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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BASES (continued)

1

LCO cross-tied between (divisions'i meets the GDC 17 requirements i
.

(continued) for offsite sources. Similar y, 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,'

/ s

}
APPLICABILIT The AC sources and sequencers are required to be OPERADLE 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 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 ' < s

/ y,
A Note has been added to provide clarification that for this
LCO, all required [ Division 1) (VS-BW,CE,W,BWR/4: and

IDivision2)?{VS-BWR/6: , (Div'ision 2), and (Division 3))C electrica, sources and
treated as an entity with a(automatic sequencers? shall besingle Completion T'me.:

ACTIONS /L1

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
: Division 1 and Division 2) and within [72 hours) for
; Division 3)).

(continued)
__.

C's (continued)
b
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AC Sources-Operatin
B 3.8.

BASES (continued)

ACTIONS Performance of SR 3.8.1.1 ensures a highly re11able 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 'PERABLE status,

s
,

SR 3.'8.1.1 is only required when in Conditin A. SR 3.8.1.!
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

[ Division 3;temstobaconsideredinchoosingthis
offsite circuit inoperability is plant

specific. .

Completion Time are: s .
s

s X

Potential light-loading of the (Division 3the (72-hour.1 period when the one required)offsiteOG during
a.

circuit for LDivision 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 hours 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 OPEPJ,BLE
offsite {VS-BW CE,W,BWR/4: circuit)(VS-BWR/6: circuits) and
DGs are adequate to supply electrical power to the onsite
Class IE Distribution System,

i (continued)

(continued)

O,
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AC Sources-Operating
B 3.8.1

BASES (continued)
'

ACTIONS The 72-hour (VS-BWR/6: (or72-hour'lfor(Division 3)))
(continued) limit takes 'nto account the capac'ty and capability of the

remaining AC sources, reasenable 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.

./

,(VS-BW,CE.W: B.I. B.2.1. and B.2.2)
f {VS-GE: B.1. and B.2}

VS-BW.CE,W:
N ondition 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 features, or both, inoperable
that are associated wit 1 the other (division) that has
offsite power, or wiin opposite OPERABLE DC power
subsystem (s), or both, QB the turbine-driven auxiliary
feedwater pump inoperable.

s.
.

{VS-W.CE W:~ s

Note that the QB in Condition B is not an exclusive 'or".
That is, the QB in Condition B includes Conditions in which:

a. One or more required support.or supported features, or
both, are ir. operable. . .; or s

,.

b. A Condition in which the turbine-driven atixiliary
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 1E Power Distribution System 6@ 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 MND one or more
required support or sup)orted features, or both, ino?erable
that are associated wit 1 the other (divisions) that lave

(continued)

Q(D (continued)

1
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AC Sources-Operatin
B 3.0.

BASES hontinued)

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 i

'

one [ division; of the onsite Class 1E 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,

x .-
'' Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
inlation, 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 power is not available) the
system safety function can be accomplished assuming a
single failure." ,

,

if, as er the GDC, we assume that all.onsite power is not
availab e, then Condition B represents a loss of function
for the feature that is inoperable in the other
(VS-BW.CE,W,BWR/4:that have(division) that has)(VS-BWR/6:
[ divisions ) offsite power, or is associated with
oppositeO)ERABLEOCpowersubsystem(s),orboth.P

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 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
allowet (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 ic found to be greater than
72 hours, then BX is 72 hours.

(continued)

(continued)

O
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AC Sources-Operatin
B 3.8.

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 Condition 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 Con @letion 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

[s/ for two required offsite circuits inoperable, based upon theassumption that two complete safety (divisions) of
components are OPERABLE. When in Condition B and F

\ simultaneously, this is not the case, and a shorter
" Completion Time of BX = 12 hours is appropriate.

p. 3
BX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to transients associated with shutdown. (The above
addresse's the potential for loss of function under certain
Conditions postulated in the design basis. In the event of
an actual loss of function, the 15 covering that loss of

.

function will control the Completion Time.)

O.
/ ,e y

The specific list'of. " required support and supported
features' encompassed by Condition. B is provided in
Referenco 5. Required features are those that are designed
with functionally redundant safety-related [ divisions 1. 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. Sinco 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 lo) sing one offsite circuit may not necessarily
result in the total loss of offsite sower to the [ division)
because of possible cross-ties to otler offsite circuits.
No offsite power source to one [ division)be made whether anneeds to be
established before the determination can

(continued)

(continued)

(
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AC Sources-Operatin i
B 3.8.

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
driven feedwater pump in (Division 1)[50%1-capacity motor-,a ,50%)-capacity
motor-driven feedwater pump in (Division 2), and a [100%)-
capacity turbine-driven feedwater pump. Therefcre, 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.)j
(VS-BW,CE,W:' h
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(divisio'n|| that has offsite power,' because the
feedwater pump 's steam driven (as op>osed to motor driven),
and thus is not ' associated" with eitler [ division) of the
ACelectricalpowersources.)

(VS-BW,CE,W: /*I i 3
The Note for Required Action B.2.2 states, " Required Action
B.2.2 is only t-equired in MODES 1, 2, and 3, and in MODE 4
when auxiliary feedwater is i.cing 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 tutbine-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 ca)able 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 Condition B for a period that
siould not exceed BX hours. In this condition, the i

remaining OPERABLE offsite circuit and DGs are adequate to |

(continued)
"

(continued)
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AC Sources-Operating
B 3.8.1

i BASES (continued)

ACTIONS
supply electrical power to [ Division 1 and Division 2) limitof

(continued) the onsite Class IE Distribution System. The BX-hour
takes into account the com>onent OPERABILITY of the
redundant counterpart to tie inocerable required feature,

i

Thus, on s cortponent basis, we may have lost single-failure
)rotection for the required feature's function; however, we
lave not lost function. Similarly, we take 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 the Required Actions of

Condition B and the associated Completion Times are not met,
a controlled shutdown must be performed per Required
Action J.1 and Required Action J.2.

u. / ,

'

L1 / . \
'

<:
Condition C is one required DG inoperable. Required Action
C.1 is to restore the required AC electric 1 power sources
(offsite' circuits and DGs) to OPERABLE rtatus within a
Completion Time of 72 hours

{VS-BWR/6: for LDivision 1 and Division 2) and within.g (72 hours) for ; Division 3))..
t 4 .

. \V Performance of SR 3.8.1.2 ensures a highly reliable power
supply by checking on the OPERABILITY of the required

i offsite circuits. SR 3.8.1.2 must be performed once within
1 hour of entering Condition C, and once per 8 hours
thereafter. Failing to perform SR 3.8.1.2 on a given
circuit results in an inoperable circuit. Similarly, 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.

Performance of SR 3.8.1.3 ensures no comon cause failure |1 for the remaining required DG(s). The determination of no'

comon cause inoperability of the remaining required DG(s)
must be made once within (8) hours of entering Condition C.
If during the performance of SR 3.8.1.3 comon cause is
found, or if a required DG fails 3R 3.8.1.3 for some other
reason, then two required DGs are inoperable and Condition G
is entered.

Note 3 of Condition C requires that SR 3.8.1.3 shall be
completed if Condition C is entered. The intent is that all
DG inoperabilities must be investigated for comon cause

(continued)

/ (continued)
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AC Sources-Dperating
B 3.8.1

BASES (continued)

ACTIONS failures as per SR 3.8.1.3, regardless of how long the DG
(continued) inoperability persists.

Per Regulatory Guide 1.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition C for
aperiodthatshouldnotexceed72 hours (VS-BWR/6: for
" Divisions 1and2). The [72-hour) Completion Time for a
| Division 3)DGinoperabilityisbasedupontherisk-
significance of the [ Division 3) DG in co)ing with a station
blackout (SBO). Calculations show that tie core melt
frequency increases substantially for an SB0 with a
[ Division 3] DG inoperable for 14 days as compared to an SB0
withsan OPERABLE [ Division 3) DG,

s..

The Completion Time for a [ Division 3) DG may be increased
from (72 hours) to [14 days) consistent with the HPCS TS
provided:

,

'

a. The [Divis on 3) sole function is to support the HPCS
function; and /

,

b. Calculations show that the Increase in the core malt
frequency for an SB0 with an inoperable [ Division 3)
DG is acceptably low. * N,

<.
,.

s q

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 it
unacceptably high, then the Completion Time for an
inoperable (Division 3) DG shall be. [72 hours).)

In Condition C, the remaining OPERABLE DG:s) and offsite
circuits are adequate to supply electrical power to the
onsite Class lE Distribution System. The 72-hour (VS-BWR/6:
(or [72-hour) for [ Division 3))) limit takes into account
the cepacity and capability of the remaining AC sources,
reasonable time for repairs, and low probability of a DBA
occurring during this period. If Required Action C.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.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

i

[ BASES (continued)

ACTIONS (VS-BW,CE,W: D.1. D.2.1. and D.2.2}
(continued) {VS-GE: D.1 and 0.Z)- ,

i
{VS-BW.CE,W:
Condition D is one required DG inoperable MiQ one or more
requirsd support or sup)orted features, or both, inoperable
that aie associated wit 1 the OPERABLE DG[s), or with an )~

opposite OPERABLE DC power subsystem, or both, QR the
i

, turbine-driven auxiliary feedwater pump inoperable, j
{VS-BW,bk,W: |

% Note that the QB in Condition D is not an exclusive "or".
(That.is,theQBinCenditionDincludesConditionsinwhich:-

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

Both(a)and(bhabove.)c.
#D {VS-BWR/4: /

Condition D is one required DG ~ inoperable MiQ one or more
required support or supported features,- or both, inoperable I
that are associated with the OPERABLE DGs, or with an
opposite OPERABLE DC power subsystem .or both.)

{VS-BWR/6: )
Condition D is one DG inoperable MiQ one or more required

'{support or supported features, or both, inoperable that are '

associated the-OPERABLE DGs, or with opposite OPERABLE DC
powerrubsystems,orboth.)

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 GDC 33, 34, 35, l
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
(continued) system operation (assuming offsita 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
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 inoperable in the othere
{VS-BW,CE,W,BWR/4: [ division) that has an OPERABLE OG or in
the opposite OPERABLE DC power subsystem, or both.) {VS-
BWR/6: [ divisions) that have OPERABLE DGs or in opposite
OPERABLE DC power subsystenis, or both.} _

,. y
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 required feature function. If- no loss of function is
allowed (e.g., if upon the loss of requited feature function
a shutdown is required), then assign DXi = 0 hours.

,, < 3
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. ,/

y
DX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjectine the
plant to transients associated with shutdown. (The ve
addresses the potential for loss of function under ce. .ain
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]. If
a plant has a required feature that has ne 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 i

O BASES- (continued)

ACTIONS failure considerations usually 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 2 72 hours for complete loss
of function are not incluced as required features to be
checked.

(VS-BW,CE,W:-
-

'

Auxiliary feedwater is provided by a 50%)-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, assuming3

\ 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.)

i ,

{VS-BW,CE,G:
The turbine-driven' /i auxiliary feedwater pump is e t included
with_the "one or more required support or supported
features, or both, inoperable that are associated with the
other [ division) that has an OPERABLE-DG" because the

Os
feedwater pump is' steam driven (as opposed to motor driven),
and thus is not " associated" with either [ division) of the,

AC electrical power s,ources.}
'

{VS-BW,CE,W:. . / .
The Note for Required Action D.2'.2: states, " Required Action
D.2.2 _is only required in MODES 1, 2 J and 3, and in MODE 4 -

: when auxiliary feedwater is being used for plant shutdown
j and startup." This Note is consistent with the
; Applicability requirements of Specification 3.7.4,

" Auxiliary Feedwater System." When the pressure is
i < [715 psig] the turbine-driven auxiliary feedwater pump
i need not be capable of meeting- the SR limits of SR 3.7.4.2

on developed head to satisfy the'0PERABILITY req"irements 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

'

SR 3.7 4.2.}-.

; O nration may continue in Condition D for a period that
~

: siould not exceed DX hours'. -In:this Condition, the
j remaining OPERABLE DG[s] and offsite circuits are adequate-
.

(continued)
"

(continued)
2 V
j
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS to sup)1y electrical power to the onsite Class IE
(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
capabiljty of the remaining AC sources, reasonable time for
repairs, and low probability of a DBA occurring during this
period. If the Required Actions of Condition D and the ,

associated Com)letion Times are not met, a controlled
shutdown must )e performed per Requirsd Action J 1 and
Requi, red Action J.2.

j \~

E.1 and E.2 ' N
,

t

Condition E is one required offsite circuit inoperable MlD
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 DE 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.
Pursuant to the definMion of OPERABILITY, this action
should have already taken place; however, it is noted here
to indicate that the Completici Time for Condition E under
this situation is governed by she Completion Time of
Required Action A.1 of LCO 3.8.7. 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
power system. Since power system redundancy is arovided by
two diverse sources of power, however, the relia)ility of
the power systems in this Condition may appear higher than
that in Condition F (loss of both required offsite
circuits). This difference in reliability is effset 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 1
(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 Actin J 2.

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-BWCE,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. s

-

,7 #, xO Per Regulatory Guide 1.93, "Av'ailability of Electric Power
"

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 o switching failure; and

(continued)

(continued),
,
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AC Sources-Operating
8 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 delign.crite ia.'

Per Reference 4, 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).

.-
. c

If no offsite source is restored within the first 24-hour
period of continued operation, a controlled shutdown must be
performed per Required Action o.1 and Required' Action J.2.

<

\

Condition G is two required DGs inoperable. Required Action
G.1 is to restore at least {VS-BW,CE,W,BWR/4: [one))i

| {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 minir.um required ESF functions. Since the offsite

(continued)

(continued)
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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
immediate shutdown could cause grid instability, which could-,

1 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
i is severely restricted. The intent here is to avoid the
i ' risk associated with an immediate controlled shutdown and to

minimize the risk associated with this level-of degradation.-
/ /.

\ Per Reference 4, with both DGs inoperable, operation may
continue for a period that should not exceed 2 hours. 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 lcss of one AC
source).- If no OG is restored within the first 2 hours of.

. continued operation, a controlled shutdown must be performed
i per Required Action J.1 and Required Action J.2.
: 1

.;

Condition 11 is three required AC sources inoperable. The
Required Action is to enter LCO 3.0.3 immediately.

e
,

,

'

Condition H corresponds to a level-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 LC0 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.,

4

ld
1

i Condition I is one required [ automatic load sequencer).
inoperable. The Required Action is- to restore all required

j [ automatic load sequencers) to OPERABLE status within the
j Completion Time of (2) hours (for Divisions 1 and 2).

! (continued)

(continued)
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AC Sources-Operating
,

! B 3.8.1
;

1

BASES (continued)

ACTIONS {VS-BWR/6: If the sequencer is associated with
(continued) (Division 3], then the Completion Time is [2 hours).} ;

(VS-BWR/6: [The [2-hour] Completion Time for an inoperable
[ Division 3] [ automatic sequencer) is plant specific. Items
to be considered in specifying this Completion Time for a
given faci,11ty include:

a. The safety function of [ Division 3]. If [ Division 3]
y supports only the HPCS function, then tbsr may not

/ even be a [ Division 3] [ automatic sequence' , occause
s there is only one large load to be connected to the

.[ Division 3] ESF bus. If other ESF functions are
supported by (Division 3], then the Completion Time
for an inoperable [ Division 3] [ automatic sequencer)
shall be [2 hours]; and

b. The safety function of the (Division 3] [ automatic
sequencer): -

e a,

1. What is its role in mitigating a DBA?

2. Does the [ Division 3] [ automatic sequencer]
function as a support system to the (Division 3]
DG, [ Division 3] offsite circuit, or both? What
ESF functions does it support?j

'

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 (s) to [more than
one ESF bus] are inoperable, enter LC0 3.0.3.

The sequencer (s) is (are) 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). The [2]-hour Completion Time for:

I [ Divisions 1 and 2] (VS-BWR/6: and [2-hour] Completion Time
for (Division 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)
v __

ACTIONS the probability of an accident (requiring sequencer
(continued) OPERABilllf) 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
example, if the ESF loads are block-loaded onto the offsite
circuit so that no sequencer o)eration is required, then it
may be possible to show that tie sequencer is solely linked

./ to DG OPERABILITY. In such a case, a Completion Time of (72
g hours) may be appropriate.)
N
\ When a sequencer is inoperable, the associated [ESF bus) is

declared inoperable, and LC0 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
or supported features, or both, are inoperable that are
associated with the other ESF buses.

~

4.1 and J.R /

The plant must be placed in a MODE in which the LCO does not
apply if the inoperable AC electrical power sources ande

( sequencers 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. I

i
,

SURVEILLANCE The AC source are designed to permit inspection and,

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
by extensive functional tests during refueling outages
(under simulated accident conditions). The SRs for
demonstrating the OPERABILITY of the DGs are in accordance
with the recommendations of Regulatory Guide 1.9,
" Selection, Design, and Qualification of Diesel Generator
Units used as Onsite Electric Power Systems at Nuclear

(continued)p
(continued)
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B 3.8.1

BASES (continued)

SURVEILLANCE Power Plants" (Ref. 2); Regulatory Guide 1.108,
REQUIREMENTS " Periodic Testing of 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'7is 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
additional offsite circuits are found inoperable, they must
be declared ino)erable, and the corresponding Conditions of
LCO 3.8.1 must >e entered.

1

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.

s t ,_

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 I 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
C 3.8.1.

I

BASES (continued)

SURVEILLANCE It.is recognized that an operator could choose not to |

REQUIREMENTS perform SR 3.8.1.1 within I hour and once per 8 hours 1

(continued) thereafter. Instead the operator could simply declare the l

second offsite circuit inoperable and accept a shorter
Completion Time. Whila 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 second

'

/ circuit, information on common cause failure may go
undiscovered.

SR - $.8.11
t-

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 1-hour of entering Condition C and once
per 8 hours thereafter. If offsite circuit (s) are found
inoperable,-they must be deelared inoperable, and the
corresponding Conditions of,LC0 3.8.1 must be entered.

/
q The requirement to perfoiin SR 3.8.1.2 continues until
l 1 LCO 3,8.1 is met, or.until the plant is put in a H0DE ofD operation outside of the Applicability of LC0 3.8.1.

! This SR assures proper circuit cont'inuity 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
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 I hour 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)
'O

-

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SVRVEILLANCE 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 I 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 tb offsite circuit (s),
information on common cause failure may go urdiscovered.

[ g.eSR 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 common 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

j 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
I 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 informn'on about remaining sources of onsite
electrical pows .- 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 indication: available in the control room,

(continued)

(continued)
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B 3.8.1

O I

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
AC e.lectrical power supply to the onsite distribution
network and avail. ability of offsite AC electrical 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-
N that protective relaying-and interrupting devices are

OPERABLE so that circuit independence can be maintained.
The 7-day frequency is adequate since breaker position is
not tlikely to change without the operator being aware of it
and its status is displayed in the control room. '

SR 3.8.'t.5 and SR 3.8.1.17
s :

These SRs help to ensure the availability of the standby
electrical power supply to mitigate design basis transients-

f and accidents and maintain the, plant in a safe shutdown
s condition. ./ N,.

-

s s- y
To minimize the wear on moving parts that do not get
lubricated when the engine is not running, these SRs have
been modified by a Note 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)

SURVEILLANCE 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 Note, Note 4,
requiring the )erformance of SR 3.8.1.6 immediately after
SR 3.8.1.5. Tie 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
required because it requires the paralleling of two of the
remaining AC sources, which may compromise the AC source

independence. ,/ ..
SR 3.8.1.17 requires''that, on a 184-day Frequency, the DGI

'

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 of SR 3.8.1.5), which
! is usually performed on a 31-day frequency. 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.-l.5 (see DG test
schedule, Table 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,,

I 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 equal to the

(contirued)

(continued)
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AC Sources-Operating .
8 3.8.1

O
BASES (continued)

EURVEILLANCE equivalent of the maximum expected accident loads. A third
RfQUIREMEN1S Note to this SR, Note 3, indicates that this Surveillance

(continued) should only be conducted on one DG at a time in order to
avoid common cause failuros that might result from offsite i
circuit or grid perturbations. A minimum run time of 60 !
minutes is required to stabilize engine temperatures, i
Actual run time should be in accordance with vendor I
recommendations with regard to good operating practice and |
should be sufficient to ensure that cooling and lubrication
are adequate for extended )eriods of operation, while
minimizing the time that tie DG is connected to the offsite,

source.
,

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
range 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
O design inductive loading.
U

: 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).

Note 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 in3

more frecuent teardown inspections in accordance with vendor
recommencations 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).

SR 3.8.1.7

This Surveillance verifies that, without 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
REQUIREMENTS minimum of five engine start cycles without recharging. 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 tie 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 redundancy for the DG start capability in the
e ent that the hot DG does not start on the first attempt.

'

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. >

I
SR 3.8.1.8 ,/

4,;

This SR provides verification that each DG day (and engine-
mounted fuell 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. b
t.

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)
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AC Sources-Operating
B 3.8.1

BASES (continued)

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 ensures that sufficient lubricating oil
inventory is available to support at least 7 days of full-
load operation for each DG. The (500)-gal requirement is
based on the DG manufacturer's consumption values for the

/ run time of the diesel. Implicit in this SR is the
requirement to verify the captbility to transfer the

(s\ can be demonstrated that the DG lubricating-oil sump canlubricating-oil from-its storage location to the DG. If it

' hold adequate inventory for 7 days of full-load operation
without thn level reaching a dangerous point, then the
quantity or level of lubricating oil in the sump can be used
in this SR.- If the lubricating oil inventory ~is less than
the limit, the OG is inoperable.

/

A 31-day Frequency is adequate to ensure that a sufficient
lubricating-oil supply is onsite, since DG starts and run
time are closely monitored by the plant staff.

p (< / 1
g SR ?.8.1.11 , , ~ - %

'

The tests listed below are a-means of determining-whether
new fuel oil is of the appropriate' grade and has not been
contaminated with substances that would have_an immediate,
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
as follows:

a. Sample the new fuel oil in accordance with ASTM
D4054-( );

b. Verify in accordance with the tests-specified in ASTM
0975-( ) that--the sample has an absolute specific
gravity at 60/60*F of 2 0.83* but 5 0.89* or an API--

gravity at 60*F of 127' but s 39', a kinematic
viscosity at 40'C of 2'l.9 centistokes but
s 4.1 centistokes, and a flash point 2125'F; and

;

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE c. t5rify 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

31 days.[ pt of new fuel and conducting the tests exceed
between recei

g ,

Failure to meet any of the above limits is cause for
rejecting the new fuel oil, but does not constitute a DG|

| OPERABILITY concern since the fuel oil is not added to the
stortge tanks. ,./ ,

, ,~

SR 3.8.1.12
.N

-

-
s

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
in accordance with ASTM D1522-[ ] or ASTM D2622-L ).
The 31-day period is acceptable because the fuel-oil
properties of interest, even if they were not within stateo'

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-oil 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
fuel oil can be obtained and trended.

(continued)

(continued)
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B 3.8.1 ;

,m,
\(d BASES (continued)

'

SVRVEILLANCE 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 diesel 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

f 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 the

\ maximum allowable particulate concentration is reached.

Particulste 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/l.
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 considered and

O tested separately. 3(j ' '

The Frequency of this Survet11ar7ce takes into consideration
'

fuel-oil degradation trends that indicate that particulate
concentration is unlikely to change between Frequency
intervals. 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 i

environment in order to survive. Removal of water from the |

(continued) |

rx
\

(v) (continued) l
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AC Sources-Operating
B 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 i

(continued) environment for survival. This is the most effective means i

of controlling microbiological fouling. In addition, it I
will eliminate the potential for water entrainment in the '

fuel oil during DG operation. Water may come from any of l

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

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 pumps 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 SR, the DG
shall be declared inoperable immediately.

SR 3.8.1.17

See SR 3.8.1.5.

(continued)

(continued)
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AC' Sources-Operating
-B 3.8.1

BASES (continued) !

SURVEILLANCE SR 3.8.1.18
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 nerform the Surveillance, and is

fintendedtobeconsistentwithexpectedfuel-cyclelengths.
g Operating experience has shown that these components _usually

pass the SR when performed on the [18-month] Frequency.s.

'N Therefore, the Frequency was concluded to be acceptable from-

a reliability standpoint.
; r

This SR has been modified by a Note, Note 1, which states
that the SR aust 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 2hasbeenincludedintbsSRtoacknowledge~that-
credit may be taken for unplanned events that' satisfy this
SR.- - y-

'

SR 3.8.1.19 ,/ Y
Each DG is provided wich an engine overspeed trip to prevent

. damage to the engine. Recovery from the transient caused by
I the loss of a lar0e 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 follows:]
As required by IEEE-308, the load rejection test is
acceptable if the increase in diesel speed does not exceed
75% of the difference between synchronous speed and the
overspeed trip setpoint, or 15% above synchronous speed,
whichever is lower. (For this facility, the SP 3.8.1.19=

(continued)

O (continued)b
;-
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AC Sources-Operating
B 3.8.1

BASES (continued)

l SVRVEILLANCE 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 response during load sequence intervals.
The (3) seconds specified is equal to 60% of a typical 5-
second interval. The voltage and frequency specified are
consistent with the design 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 froquency values that the system must
recover to following load rejection. The (18-month]
Frequency is consistent with the recomendation of
Regulatory Guide 1.108 (Ref. 7).

, 3

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
range 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 t asis inductive loading. If the facility uses the
actual single largest load to perform this test, then the
power factor will be set by that load. 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
criticci, 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 2 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.20

This Surveillance demonstrates the DG capability to reject a
full load without overspeed tripping or exceeding the ;

predetermined voltage limits. The DG full-load rejection

(continued)

(continued)
l
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AC Sources-Operating
B 3.8.1

BASES (continued)
V i

SURVEILLANCE may occur because of a -system fault or inadvertent breaker
REQUIREMENTS tripping. This Survtsillance verifies proper

(continued) engine-generator lond 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 to
\ the bus if the trip initiator can be corrected or isolated.

N /-

'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.
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.

This SR has been modified'by a N te, Note 1,.which states
that the SR must not be performed in MODE 1 or 2. The
reason for shis is that during operation with the--reactor
critical,- performance of this SR could potentially cause
perturbation to the electrical distribution systems that
could result in a challenge to continued steady-state
operation.

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.

_S R 3.8.1.21

As required by Regulatory Guide 1.108 (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)

(continued)
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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.

The DG automatic start time of [10] seconds is derived from
requirements of the accident analysis to respond to a design
basis large-break LOCA. The minimum steady-state output
voltage of [3744] V is L90%) of the nominal [4160 V] output
voltage. This value allows for voltage drop to the
terminals of 4000 V motors whose minimum operating voltage
is specified as 90% of 3600 V. It also allows for voltage
drops to motors and other equipment down through the 120 V
level where minimum operating voltage is also usually
specified as 90% of nameplate rating.

The specified maximum steady-state output voltage of 4576 Y
is equal to the maximum operating voltage specified for
4000 V motors. It ensures that for a lightly loaded
distribution system, the voltage at the terminals of }J00 V
motors will be no more than the maximum rated operating
voltages. .

~

The specified minimum and maximum ste dy-state output
frequency of the DG i; [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 Gyld-
1.9 (Ref. 2) that the frequency should be restored to witnin
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 {l8 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)
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AC Sources-Operating
| B 3.8.1

( BASES (continued) l

i

| SURVEILLANCE standby 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] DGs. (VS-BWR/6: .For the [ Division 3) DG, standby |

conditions means the lubricating cil-is heated and i

continuously circulated through a portion of the system as-
recommended by the vendor. Engine jacket water is heated by-
the 1ubricating oil and circulates through the system by

. natural circulation).
T

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:-

s\ 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.

3.8.1.2h N'
/

SR '
,

<
This Surveillance demonstrates that the DG automatically

(' starts and schieves the required voltage and frequency
within the specified time ([10] seconds) from the design
basis actuation signal (LOCA stgnal) and operates for 2 [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.tSis
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 reccmended by the manufacturer. The re? son
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)
'

fm
I (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
ceactor critical, performance of this SR could potentially
cause perturbations to the electrical distribution systems
that could result in a challenge to continued steady-state
ooeration and, as a result, to plant safety systems.

N
~

,/

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"[18 months) takes into consideration plant
conditions required to perform the Surveillance and is
intended to be consistent with the expected fuel-cycle
lengths. Operating experience has shown that these
components usually pass the SR when perfortned on the
[18-month] Frequency. Therefore, the Frequency was
concluded to be acceptable from a rel} ability standpoint.

\SR 3.8.1.23 4,

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
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
Dr>A 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 inte 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
B 3.8.1

BASES (continued)

SURVEILLANCE

performed on the [18-month)be acceptable from a reliability
Frequency; therefore, the

REQUIREMENTS Frequency was concluded to
(continued) standpoint.

The SR has been modified by a Note, Note 1, which states
i

that the SR must not be performed in {VS-BW,CE,W: MODE 1
2,3,or4) (VS-GE- MODE 1, 2, or 3). The reason for this

,

'

is tl.at performing the SR would remove a required DG from

/. service.N
1/ Note 2 has been added to this SR to acknowledge that credit

N may be taken for unplanned events that satisfy this SR.i
_ ,,

SR 3.8.i.24

Regulatory Guide 1.108
demonstration once per (Ref. 7), paragraph 2.a.(3), requires(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 hour; of
which is at a load equivalent to the 2-hour rating of the
DG. The DG starts for this Surveillance can be performed
either from standby or hot conditions. The provisions for
prelubricating and warmup, discussed in SR 3.8.1.5, and fors'
gradual loading, discussed in SR G.8.1.6, are applical'e to
this SR. y,*

e :
In order to assure that the DG in tested under load
conditions that are as close to_6esign conditions as
possible, testing shall be performed using a power factor in
the range: [0.8) s power factor s
range shall be chosen to be represen(0.9].This power factor

tative of the actual
design basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a rarge-
that contains power factors that are numerically smaller

, than the power factors that are representative of the actual
design basis inductive loading.

The [18-month] Frequency is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),

i

_

,

paragraph 2.a.(3), takes into consideration plant conditions
1required to perform the Surveillance and is intended to be (

consistent with expected fuel-cycle lengths.
{
!

(continued)

(continued)Ow/
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I AC Sources-Operating
B 3.8,1

BASES (continued)

SURVEILLANCE This Surveillance has been modified 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.

ThisSRIasbeenmodifiedbyasecondNote, 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.

N w

Note 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

4
3 .-

SR 3. 8.1.]Ji ( /

ThisSurveillancedemonstratestNatthedieselenginecan
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 leaat
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

J
|

[ 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 inductive loading.

This SR has been modified by a Note, Note 1, which states
that the SR shall be >erformed within 5 minutes of shutting i
down the DG after it ins operated more than 2 hours at

i

between (5850 and 5740) kW. This is to ensure that the tett
/is performed with the diesel sufficiently hot.

| This SR has been modified by a second Note. Note 2, which\
states that all DG starts may be preceded by prelubricatings,

' procedures as recomended by the manufacturers. The reason
for this is to minimize wear and tear on the diesel during
testing.

This Surveillance has been modified by a third Nnte, 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
accordance with vendor recommendations in order to maintain

] DG OPERABILITY. N g ,.
SR 3.6.1.*fi \' h,

*
/

As requis ed by Regulatory Guide 1.108 (Ref.7)$ hat t.he mat ualparagraph E a.(6), this Surveillance assures
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 output breaker 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),andtakesintoconsiderationplant
conditions required to perform the Surveillance.

'
'

(continued)

(continued)
.O
V

A0G STS B 3.8-53 01/01/91 2:58pm



AC Sources-Operatin
B 3.8.

BASES (continued)

SURVEILLANCE This SR has been modified by & Note, Note 1, which states
REQUIREMENTS that the SR must not performed in (VS-BW CE.W: MODE 1, 2,

(continued) 3 r,R 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 2 has been added to this W to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

FjL' 8.1.2
s / -

s

Demonstration of the test mode override ensures that the DG
availability under accident conditions will not be
compromised as the result of testing. Interlocks to the
LOCA sencing 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, lhese provisions
for autcmn ic switchover are required by IEEE-308 (Ref, 11),
paragraph 6.2.6(2). -,

.

The[18-month]Frequenyisconsishntwiththe "

recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(8), ta(es into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.V

,

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: H00t 1, 2 or 3). The reason for this
is that performinc '
circuit from serd.:ehe SR would remove a required offsite, perturb the electrical distribution
system, and chalS inge safety systems.

Nale 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 ope 7 tion
for the DBA loading sequence to ensure that voltage and
frequency are maintained within the required limits. Under

(continued)
'

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE 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 sigt.als to motor

' breakers to prevent overloadin of the DGs due to highf
.e motor : tarting currents. The 10% load-sequence time.' interval tolerance ensures that sufficient time exists for

the DG to restore frequency and voltage prior to applyings

the next load and that safety analysis assumptions regurding
ESF eculpment time delays are not violated. Reference 3
provites a sanary of the automatic loading of ESF buses.

The frequency of (18 months) is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(2), ta(es 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, which states
that the SR must not be performed in (VS-BW CE,W: MODE 1, 2,
3, or 4} (VS-GE: H0DE1,2,or3). The reason for this is
that performino the SR would remove a required offsite
circuit from service, perturb the electrical distribution
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.

SR 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 s gnal). 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 i

emergency loads are energized (or auto-connected through the
load sequencer) to the t,ffsite electrical power system.
Before the last (sequencer) load step, a loss of offsite Ipower is simulated. It must then be shown that the AC

(continued)O -

Q (continued)
1 i
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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 Hote Note 1, which states
that all DG starts may be 3 receded by prelubricating
procedures as recommended )y 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 cil 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.)( c

This SR has been modified by a second Note, Note 2, which
states that the SR must not be performed in {VS-8W CE,W:
MODE 1, 2, 3, or 4) {VS-GE: MODE 1,2,or3). 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 De taken for unplanned events that satisfy this SR.

The Frequency of [36 months) alternated with SR 3.8.1.30
either SR 3.8.1.29 or

meansthatoncewithin(18 months)DG.SR 3.8.1.30 is completed for each 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). (for this
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-Operating
B 3.8.1

|

BASES (continued)

SURVEILLANCE SR 3.8.1.30i

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 fuel, RCS, and containment design limits
are not exceeded.

This' Surveillance demonstrates the DG operation, as
discussed under SR 3.8.1.22 above, during a loss of offsite

( power actuation test signal in conjunction with an ESF,J

actuation signal.

\ The frequen'y of [36 months) alternated with SR 3.8.1.29c

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
SR3.8.1.29,iscomp]etedforeachDG. 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 (has demonstrated that the18 months). For this
facility, operating experience
Frequency for this SR is adequate for the following
reasons:) _

This SR has been modified by a Note Note 1, which states
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 aurpose of this testing, the DGs shall be
started from stand >y 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
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 SE must not be performed in (VS-BW,CE,W:
MODE 1, 2, 3, or 4) (VS-GE: MODE 1,2,or3). The reason
for this is that perPorming the SR would remove a required

| (continued)

p) (continued)
G:
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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)
Note 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.31

Dra'ining 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),
paragraph 2.f. This Sr also requires the performance of the
Section XI examinations of the tanks. To preclude the

introduction of surfactants in the fuel sy' stem, the cleaning
should be accomplished using sodium hypochlorite solutions,
or their equivalent, rather than soap or detergents.

SR 3.8.1.32 g', . . .

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.4 p s ;

' s
The 10-year Frequency is consistent with the recommendations
of Regulatory Guide 1.108 (Ref. 7), paragraph 2.b and
Regulatory 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

i on the DG during testing. For the )urpose of this testing,
| the DGs shall be started from stand >y conditions, that is,

with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. (VS-8WR/6: Standby

| conditions for [ Division 3) DG means the lubricating oil is
! heated and cont'inuously circulated through a portion of the

system as recommended by the vendor. Engine jacket water is
heated by the lubricating oil and circulates throug'n the
system by means of natural circulation.)

(continued) |-

j (continued) i
'

.

|
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AC Sources-Operating
B 3.8.1

fm I
t BASES (continued) j

i

SURVEILLANCE DG Test Schedule i
REQUIREMENTS |

(continued) The DG test schedule (Table 3.8.1-1) latory Guide 1.9
implements the i

recommendations of Revisinn 3 to Regu !

(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 l

reliability above 0.95 per demand.
/ .

.

'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
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

/]G
test rrequency must be maintained until seven consecutive,

\ fail :)-free tests have been performed.

'
.., ,

REFERENCES 1. Title 10, code of Federal Regulations, Part 50,
General Design Criterion 17, " Electric Power Systems."

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)
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AC Se"rces-Operatin
B 3.8.

8ASES (continued)

REFERENCES 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, Rev. [ ] " Fuel Oil Systems for
j Standby Diesel Generators," (date).

'

'9 , |:[ Plant Name] FSAR, Section [ )), [This reference
as to provide the assumptions of the design basis
LOCA). ,-

10. Generic Letter 84-15 " Proposed Staff Actions to
lhiprove and Maintain Diesel Generator Reliability,"
July 2, 1984.i

11. IEEE Standard 308-[ ), "IEEE Standard Criteria for
Class lE Power Systems for Nuclear Power Generating
Stations." e'

_
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AC Sources-Shutdown
; B 3.8.2

l

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, "At Sources-Operating.'
,

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 perieds;'

1

1 b. Sufficient instrumentation and control capability-is
available for monitoring and maintaining the unit
status; and

'

c. Adequate AC electrical power is provided to mitigate

. O.
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 bounding -

analyses that are t
modes of operation,ypically for power operation, for otherthe GDC [Ref. 2), among.other
requirements, are still requ< red 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,
'tle requirements' established in the TS must be consistent
with the GDC related to electrical systems, as well as with4

other GDC related to safety-related systems, since the AC
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 single
failure, because either:

a. Redundant and independent systems are required to be
OPERABLE; or.

; (continued). I

!
(continued)

o
'
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AC Sources-Shutd:wn
B 3.8.2

BASES (continued)

APPLICABLE b. Appropriate administrative measures are
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 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 significant likelihood of a release
due to a severe core damage accident.

To avoid the consequences of possible accidents during
shutdown, different requirements arc 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 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
Coolent 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 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 peerability
(See AC Sources and Component OPERABILITY, Bases for

(continued)

(continued)
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AC Sources-? sutdown
B 3.8.2

O BASES (continued)V
APPLICABLE Specification 3.8.1), it is clear that each RHR pump must be
SAFETY ANALYSES backed up by separate and independent onsite and offsite

(continued) sources.

Thus, to meet the design basis definition of operability and
GOC 34, four AC sources are required when two RHR pumps are
required OPERABLE. As discussed above, however, each alant
may have put in additional measures to hel) mitigate t1e
potential consequences of an accident in t1ese 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.

:

LCO LCO 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 IE power distribution
su) system of .00 3.8.8.a. The intent is that all required
non-redundant loads, as well as one required load from each
required reoundant pair of loads, be powered from the same

as well(division) and that all required AC and DC sources,
safety(

as the distribution subsystem itself, will be
OPERABLE so that the AC and DC sources and the distribution
subsystem will be capable of fully supporting thy non-

1 redundant loads.

Whenredundantcounterpartloads(e.hBLE,LC03.8.2.c
u., the second members

of the pair) are required to be OPER
requires that they be powered by a third so,9 rate ano
independent, readily avail Able AC source. Readily available,

means that the source can ge made OPERABLE and put into
operation, if necessary, within a time commensurate with the

; safety importance of the redundant loads.

(VS-BWR/6: LC0 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 LC0 may need to be
restructured depending on the functions required to be
accomplished during these modes of operation by the required
loadsassignedto(Division 3), [For this facility, the

(continued)

(continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

LCO functions associated with the required loads assigned to
(continued) (Division 3) during these modes of operation are as

follows:)

See the Bases of Specification 3.8.1 for additional
information on AC source OPERABillTY and AC source support
and supported systems.

LCO 3.8.2 specifies the minimum AC sources required to be
OPERABLE in MODES {VS-SW,CE,W: 5 and 6) (VS-GE: 4 and 5)
and any time when handling irradiated fuo' (VS-GE:( or
moving loads over irradiated fuel in the pr1 mary 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 section, "Appilcable Safety
Analyses," in th event of an accident during shutdown, the
IS 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 alternative
backup system that p7vides 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 AC sources comprise a
typical support system.

~

!

!

i APPLICABILITY The AC sources required to be OPERABLE in H0 DES {VS-BW,CE,W:
S and 6) {VS-GE: 4 and S) 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)
A

(continued)
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AC Sources-Shutdown
B 3.8.2 |

1.

BASES (continued)

APPLICARILITY 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
shutdown condition and refueling condition.

.

ACpowerrequirementsfor(VS-BW.CE,W: MODES 1, 2, 3, and 4)
(VS-GE: MODES 1, 2, and 3) are covered in Specification
3.8.1, "AC Sources-Operating.'

.

ACTIONS A.I. A.2. A.3. A.4. A.S. and A.6--

With one or more of the required AC electrical power sources
inoperable, some equipment is not receiving the minimum
support it needs. It is, therefore, recuired to suspend. *,

CORE ALTERATIONS, handling of irradiatec 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.
T

The Completion Time of ''immediately" is consistent with the
i, required times for actions requiring prompt attention._ The

restoration of the required AC electrical power sources

(continued)
~

(continued)
.

A0G STS B 3.8-65 01/01/91 2:58pm'

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



,

AC Sources-Shutdown
B 3.8.2 )

l

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 supported systems declared
inoperable as a result of the 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 1E 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 >e listed in
the Required Actions for Condition A of this LCO.)

For this facilit , the identified support systems' Required
Actions are as fo lows:)

_ . .

SURVEILLANCE )R 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 lists 16 SRs from LC0 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.

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."

mm

1 O
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DC Sources-Operr',ing .

B 4.8.3

'
B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 DC Sources-Operatina

,

'

BASES

BACKGROUND The station DC electrical )ower system provides the AC
' emergency power system wit) control power. It also provides

both motive and control sower to selected safety-related
equipment. As required )y 10 CFR 50 Appendix A, GDC'17_
(Ref.1),- the DC electrical power sys, tem is designed to have '

sufficient independence, redundancy, and testability to
perform its safety functions, assuming a single failure.
The DC electrical power system also conforms to the
requirements of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref. 3) .

(VS-BWCE,W,BWR/4: The[250/125) Vdc electrical power
^

system consists of two independent and redundant safety-
related Class 1E DC electrical power subsystems ([ Division 1
and 2)).} (VS-BWR/6: The (250/125) Vdc electrical power
system cons 9sts of three independent Class IE DC electrical >

power subsystems [ Divisions 1,2,and3)).) Each subsystem
consists of (two)(battery banks ((each bank50%Oi 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 tho 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 normal power to the battery
charger,-the DC load is-automatically powered from the

! station batteries.

Each of the-(Division 1 and 2) electrical power subsystems
provides the control power for its associated Class lE AC-

;

power-load group, [4.16) kV switchgear, and (4801 V load '

centers. Also, these DC subsystems provide DC e' ectrical
power to the-inverters, which in turn power the AC vital {buses. (VS-BWR/6: The (Division 3) DC electrical power

(continued)

(continued)
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DC Sources-Operating
B 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

(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.S.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 21 DC electrical
power subsystem consists of (120] lead-(calciuml cells with
a continuous discharge rating of (1650) Ah for 8) hours to
L210] Vs at (77]'F. Plant battery operating vo'Itage is
I;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
a continuous discharge of L1000) 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 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 Ar-t9p;,iled variation of
(480 V 15%) in voltage and (60 Hz 1 5%) in frequency
(Ref. 4).)

(continued)

(continued)
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DC Sources-Operating
8 3.8.3

BASES (continued)

BACKGROUND Each [?50/125) Yde battery. subsystem is separately
(continued) housed in a ventilated-room apart from its charger and

distribution centers. Each subsystem is located in an area
sesarated 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 lE subsystems such

-

as batteries, battery chargers, or distribution panels. -

iBattery 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.

i

The batteries for (Division 1-and 2D DC electrical power:

j subsystem are sized to produce requ< red 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 ,

capacity in excess of [150)% of required capacity. Thei

j voltage limit is [2.13] V per cell, which corresponds to a
total minimum voltage output of [128) V per battery bank,

;
i (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)% ofi '

nameplate rating, corres)onding to warranted capacity at-

i end-of-life-cycles and tie-100% design demand.- Battery size ,

: is based on (125)% of required' capacity and, after selection |
j of en availt<ble commercial battery, results in 'a battery

capacity in excess of L150)% of required capacity. The
voltage limit-is (2.13J:V per cell, which corresponds to ,

a total minimum voltage output of-(128) V per battery bank;-
'

(Ref. 4).}

i Each battery charger of
power subsystem has ample (Division 1 and 2) DC electricalpower-output capacity for the

: steady-state operation-of connected loads required during
i normal o>eration, while at the same time maintaining its
1 battery )ank fully charged. Each. battery charger has

_

;
; sufficient capacity to restore the battery bank from-the

.

(continued)

(continued)
,
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DC Sources-Operating
B 3.8.3

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 1: Division 3) DC
electrical power subsystem has sufficient capacity to
restore the battery bank from the design minimum charge to
its fully charged state in 8 hours while supplying normal
steady-state loads (Ref. 4);|.

.

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accidentanalysesintheFSAR,(Chapter 6," Engineered

Safety Features"], and (Chapter 15, ' Accident Analyses"),
assume that ENGINEERED SAFETY FEATURE (ESF) systems are
OPERABLE. The DC electrical power system provides normal
and emergency DC electrical power for the DGs, emergency
auxiliaries, 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 power 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.

LC0 As described in the Background section, each (divisional)
DC electrical power subsystem consists of (two) battery
bank (s), associated battery charger (s) and the corresponding
control equipment and interconnecting cabling within the
[ division).

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

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 s Ge condition
after an anticipated operational occurrence (A00) or a
postulated Design Basis Accident (DBA). Loss of any
(divisional) DC electrical power subsystem does not prevent
the minimum safety function from being performed (Ref. 4).

A DC electrical power subsystem is OPERABLE provided: -

'

a. - All of its reouired battery bank (s) and battery

charger (s)d are operating; andare connected to their associated CC
bus (es) an

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.

Oy [Forthisfacility,anOPERABLE[ divisional
power subsystem consists of the- following:)) DC electrical

(For this facility, the following support systems are
required OPERABLE to ensure (divisional) DC electrical power
subsystemOPERABILITY:]

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

'

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,.-and 4)(VS-GE:- 1, 2, and 3)
to ensure safe plant operation and to ensure that:

i

-(continued)

(continued)
v
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DC Sources-Operating
B 3.8.3

BASES (continued)
_

APPLICABILITY a. Acceptable fuel design limits and reactor coolant
(continued) pressure boundary limits are not exceeded as a result

of AD0s or abnormal transients; and

b. Adequate cors cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

DC electrical >ower recuirements for MODES {VS-BW,CE,W:
5 and 6) (VS-GE: 4 anc 5) are addressed in the Bases for
Specification 3.8.4, 'DC Sources-Shutdown."

ACTIONS A.1 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 sate shutdown and to
mitigate an accident condition. Since a subsequent worst-
case single failure would, however, result in
{VS-BW.C:,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 e 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
orderly and safe plant shutdown.
the inoperable DC electrical power {VS-BWR/6:

However, if
subsystem is associated

with (Division 3?, then continued operation for up to a
(2-hour) Complet< on Time is plant specific and is meant to
be the most limiting Completion Time for all systems that

DC electrical power subsystem supports;
a(Division 3)henumberchosenforthe[2-hour) Completionfurthermore, t
Time is not to exceed 8 hours if more than two systems are
made ino>erable because of the (Division 3) DC electrical
power su) system inoperability.

(continued);

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

ACTIONS Forexample,ifthe(Division 3: batteries support onl
(continued) [ Division 3) DG, then a Complet< on Time of L72 hours' y thewould

be appropriate, consistent with the Con.pletion 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 specification 3.8.1.

If the LDivision 3) batteries support e u n more items, such-
as a [ Division 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
Time as that of Required Action A.1,

,

Required Action A.2 ensures that those identified Required
Actions associated with supported systems affected by the
inoperability of tha [ division) DC electrical power

O subsystem have been initiated. This can-be accomplished by
entering the supported systems' LCOs,
appropriate Required Actions for the sup(Alternatively, theported systems may
be listed in the Required Actions for Condition A of this
LCO.]

[For this facility, the identified supported system Required
Actions are as followst)

16 1

With two {VS-BWR/6: or more) required DCelectrical power subsystems inoperable,(divisions of)in athe plant.is
condition outside the accident analysis as discussed in A.),

{
i

above. Therefore, LCO 3.0.3 must be entered immediately. j
L1

Withone(division
MD one or more req)uired support or supported features, orDC electrical power subsystem inoperable
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)
_ _ . -

4 (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.

0.1 and D.2

If the DC electrical power subsystem cannot be restored to
OPERABLE status 'in tLe associated Completion Time, the plant
must be placed in a H0]E in which the LCO does not apply.
This is done by placing the slant in at least MODE 3 within
(VS-BW,CE,W: 6) {VS-GE: 12) 1ours and in MODE
(VS-BW,CE,W: 5) (VS-GE: 4) within 36 hours. The 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. The Completion Time to bring the unit to
fiODE(VS-BW,CE,W: 5) {VS-GE: 4) is consistent with the time
required in Regulatory Guide 1.93 (Ref. 6).

SURVEILLANCE SR 3.8.3.1
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 specific gravity
for three different categories. The meaning of each
category is discussed below.

I Cateaory A

Category A defines the normal parameter limit for each
designated )ilot cell in each battery. 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"
allowance above the high-water-level indication for

(continued)

(continued)
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DC Sources-Operating ;

8 3.8.3

BASES (continued)

SURVEILLANCE operating margin to account for temperatures and charge
REQUIREMENTS ef fects. 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 tie plates '

suffer no physical damage, and that adequate electron
transfer capability is maintained in the event of transient
conditions. IEEE-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
2 2.13 Y per cell. This value is based on the
recommendations of IEEE-450 (Ref. 7), which state that
prolonged operation of cells below 2.13 Y 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 1f a warmer cell is below
2.13 V its voltage can be corrected b.y adding 0.003 V for

; each degree Fahrenheit (0.005 V/*C) that ths cell
; temperature exceeds the average temperature of other cells.

|O Nevertheless, considering that having dissimilar cell
=

! () temperatures is an undesirable situation, it is not expected !
that this correction will have to be made. Instead,

i appropriate plant preventive actions should be established
i in order to eliminate the possible causes of the temperature
y 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 had 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 are based on a temperature of 77'F (25'C).

The specific gravity readings shall be corrected for actual
i electrolyte temperature and level. For each 3*F (1.67'C)
! above 77'F (25'C), add 1 point-(0.001) to the reading;
i subtract 1 point for each 3'F below 77'F. -The specific
! gravity of the electrolyte in a cell will increase with a
! loss of water due to electrolysis or evaporation. A Note'

in Table 3.8.3-1 requires the above-mentioned correction
-

(continued)
,

i '(continued)
s
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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 ec11. This
phenomenon is discussed in IEEE-450 (Ref. 7). A footnote to
Table 3.B.3-1 allows the float charge current to be used as
an alternate to specific gravity following a battery
recharge.

Cateoory D
_

Category B defines the norral 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 speci-Tied for electrolyte level and
float voltage 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 1 (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.l

The 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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i DC Sources-Operating,

i B 3.8.3-
j

BASES (continued)

i SURVE!LLANCE Cateaory C

REQUIREMENTSi

] (continued) Category C defines the allowable values for each connected
i cell.. These values, although reduced,-provide assurance !

i that sufficient capacity exists to perform the intended
j function and maintain a margin of safety. When any battery '

-

parameter is outside the Category C allowable value, thei

;_ assurance of sufficient capacity described above no longer
; exists and the battery must be declared inoperable.-

-

The Catebory C allowable values specified for electrolyte: level (a ove the top of the plates end 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 I
2,07 Y or(Ref. 7), which states that a cell voltage of

:
l

i 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 ravity
is based on manufacturer's recommendations
below the manufacturer's recommended fu11(c(t [1.19 ], 0.020

;

|- harged, nominal
;i specific gravity). In addition to that limit, it_is
i required that the specific gravity-for each connected cell
1- must be no less than 0.020 below the average of all
j- connected cells. This limit ensures that the effect of a
! highly charged or new cell will not mask overall degradati"
j of the battery. The Notes to Table 3.8.3-1 that apply to
: Category A specific gravity are also applicable to ;

j Category C specific grdvity,
i
; The SR- to verify Category A cell parameters is consistent
j 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
i parameters not within Category A limits, the electrolyte
1: level and . float voltage of the pilot cells should be-
i verified to meet Category C allowable values within 'l' hour.
; This check wil.1 provide a-quick indication of the status of-

the remainder of the battery cells. One hour provides
"

j sufficient time to inspect the electrolyte level'and to-

| (continued)

[ (continued).

iO
,
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVE!LLANCE confirm the float voltage of the pilot cell, One hour
REQUIREMENTS is considered a reasonable anount 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 restore
the parameters to the Category A and B limits, the battery
will still be capable of performing its intended function.
A period of 24 hours is allowed to complete the required
verification because specific-gravity measurements must be
obtained for each connected cell. Taking into consideration
the time required to perform the required verification and
the assurance that the battery cell parameters are not
severeiy degraded, this time is considered reasonable.

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to withir. 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 hcceptable. 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
electricel power subsystem must be declared inoperable.

1!L).8.3.2
Verifying battery terminal voltage while on float charge for
the[258/129) V batteries helps to ensure the effettiveness
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 overceme 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 and IEEE-450
(Ref. 7).

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE SR 3. 8. 3J
REQUIREMENTS

(continued) This SR is based on the battery cell parameters defined in
Table 3.8.3-1. The meaning of these different parameters is
explaired in SR 3.8.3.1 above. The quarterly inspection of
specific gravity and voltage is consistent with IEEE-450

d(Ref. 7).
In addition, within 24 hours of a bE.ttery

ischarge < [110) V or a battery overcharge > [150] V, the
battery must be demonstrated to meet Category B limits.
This inspection is also consistent with IEEE-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 Surveillance, verification that the average temperature
of representative cells is 2 [60*F), is consistent with a
recommendation of IEEE-450 (Ref. 7), which states that the
temperature of electrolytes in representative cells should

gd be determined on a quar'.orly basis. IEEE-450 suggests
,

taking the temperature of every sixth cell.

While higher-than-normal operating temperatures increase,

battery capacity, increase internal discharge, lower cell,

voltages for a given charge current, and raise charging
current for a given charge voltage, they decrene battery
life.

1

Lower-than-normal temperatures have the opposite effect,
acting to inhibit or reduce battery capacity, Normal

;'

battery operating temperat,~;res are (60']F 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.E

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each

4

i

(continued)

m (continued)
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DC Sources-Operating
8 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 Surveillance 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
to detecting corrosion trends. In addition, consistent with
IEEE-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 ia''ority on a yearly basis.

SR 3.8.3 :MJ.R 3.8.3.8m

Visual 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 tot minal 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

(C%! BASES (continued)V

SURVEILLANCE The Surveillance frequencies of 12 months are consistent
i

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.
{
1SR 3.8.3.9
{
|

This SR requires that each battery charger be capable of jsupplying [400) amps and [250/125] V for 1 [8] hours. These
reouirements are bt u on ihc design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1,32
(Ref. 8), the battery charger supoly b required to be based
on the largest combined deutands of the various steady-state
loads and the charging capacity to restore the battery from
the design minimum ci,arge state to the fully charged state,
irrespective of tha Statut of the unit during these demand
occurrences. The minimum required amperes and duration )'ensures that these requirements can be satisfied. This 4

Surveillance is required to be performed during
{VS-BW.CE,W: h0 DES 5 and 6) (VS-GE: H0 DES 4 and 5} since
it would require the DC electrical power subsystem to be
inoperable during performance of the test. j

! \ j

V 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.
,

18 3.8.3 dQ,

6* 1ry-service test is a special te9t of the battery's
t . lity, "as found," to satisfy the design requirements j

,

(battery duty cycle) of the DC electrical power system. 1

The discharge rate and test length should correspond to the
design duty cycle requirements 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)fy
V (continued)
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DC Sources-Operating '

B 3.8.3

BASES (continued)

:
SURhlLLANCE operations or at some other autage, with intervals between
REQUIREMENTS 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 anc 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
IA 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 (Re". 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A '

c:pacity of 80% shows that the battery rate of osterioration
is increasing, even if there is ample capacity to meet the
load requirements.

The Surveillance frequency for this test 60 months, or
every 12 months if the battery shows dt . tion or has
reached 85% of its expected life. Degrau ; an is inoicated,
according to IEEE-450 (Ref. 7), when the battery capacity
drops by more than 10% relativt. to its capacit/ on the
previous performance test or when it is below the
manufacturer's rating. An additional SR calls fcr 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 e,d 5), since

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

/

i BASES (continued)

SURVEILLANCE it would require the DC electrical power subsystem to be
REQUIREMENTS inoperal'le during performance of the test.

(continued)
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DC Sources-Shutdown-
B 3.8.4

B 3.8 ELECTRICAL POWER SYSTEMS,

C B 3.8.4 DC Sources-Shutdown

BASES
--

BACKGROUND A description of the DC sources is provided in the Bases for
Specification 3.8.3, "DC Sources-Operating "

.

APPLICABLE The OPERABILITY of the minimum AC and DC electrical bower =
SAFETY ANALYSES sources and associated distribution systems during slutdown-

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 ,

c. Adequate DC electrical power is provided_ to mitigate
/^) events postulated during shutdown,'such as an r

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 GDC related to electrical systems, as well as other GDC
related to safety-related systems,1since 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 single
failure, because either:

a. Redundant and independent systems are required to-be
OPERABLE; or

:

(continued)'

O (continued)sg
|
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DC Sources-Shutdown
B 3.8.4

EASES (continued)
>

APPLICABLE b. Appropriate administrative measures are established
SAFETY ANALYSES and/or alternate backup systems that can provide

(continued) 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 sysm LCOsi

| for shutdown H0 DES 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 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 eat.'. 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 .") Therefora, in these
conditiois, [ 1 and 2] DC electrical power sources are
requireo to be OPERABLE as support systems.

The DC Sources satisfy Criterion 3 of the NRC Interim Policy
Statement.

!

(continued)
|

O'
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DC Sources-Shutdown
B 3.8.4'

'

BASES (continued)

-l
LCO LCO-3.8.4.a requires OPERABILITY of the DC electrical power

subsystem associated with the-one-[ division] of the onsite-
Class IE 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 and DC electrical power sources, as well as
the power distribution subsystem itsolf, 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, LC0 3.8.4.b
requires that they receive DC electrical power from the
other (division] DC electrical power subsystem associated
with the one (division] of the onsite Class IE power
distribution subsystem of LCO 3.8.8.b. . Therefore, LCO
3.8.4.b requires this.other (division] DC electrical power
subsystem to be-0PERABLE.

'

{VS-BWR/6: LCO 3.8,4.c requires OPERABILITY of the
{ division 3] DC electrical power subsystem associated withp) the onsite Class IE power distribution subsystem of LCO,

,

V 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 (division] are required.to be OPERABLE, or
both.)

See the Bases of Specification 3.8.3 for additional
information on DC electrical-powet source OPERABILITY and DC
electrical power source . support.and supported _ systems.

LCO 3.8.4 specifies the minimum number of DC sources
required to be OPERABLE in MODES (VS-BW,CE,W: 5-and 6}
{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 ' operate-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)

[V ,
'

A0G STS B 3.8-87 01/01/91 2:58pm



_,, -w,-----,,--, - .

DC Sources-Shutdown
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, 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 shatdown. 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 The DC electrical power sources 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.- Systen 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: MODES 1, 2, and 3) are covered in
Specification 3.8.3, "DC Sources-Operating."

(continued)

O
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DC: Sources-Shutdown
B 3.8.4

BASES-(continued) I

ACTIONS A.I. A.2. A.3. A.4. A.S. and A.6 i

With one or more of the required DC _ electrical power
subsystems 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 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 DC electrical power subsystems and to continue
this action until restoration is accomplished in' order to
provide the necessary DC electrical: 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 DC electrical power subsystemsf\ should be completed as quickly as possible in order to

(/ minimize the time the unit's safety 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
associated with supported' systems affe'eted 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
LC0.]

[For this facility, the identified supported systems'
Required Actions are as follows:)~

a

(continued)

-O
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

SURVEILLANCE .SR 3.8.4.1
| REQUIREMENTS

SR 3.8.4.1 requires performance of all Surveillances,

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

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants."

_ .

O

i
|

4
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Inverters-Operating .
B.3.8.5:

B 3.8 ELECTRICAL POWER SYSTEMSv
,B 3.8.5 Inverters-00eratino

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) '

inverters. The function of the inverter is to convert DC
electrical power to AC electrical )ower, thus providing an
uninterruptible power source for-tle instrumentation and
controls for the Reactor Protection System (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
.

inverters, such as type, capacity, operating limits, and
number and status of spares, are as follows:]

-
.

n -
-

V
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"),
assume ESF systems are OPERABLE. The DC to AC inverters-are
designed to provide the required capacity, capability,
redundancy, and reliability to ensure the availability 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 more detail in the Bases for Technical J
Specifications 3.2 (Power Distribution 1.imits), 3.4-(Reactor
Coolant System), and 3.6 (Containment Systems),

i

The OPERABILITY of the inverters is consistent with the i
initial assumptions of the accident analyses and is based on
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,,

I

(continued),

; , =(continued)'
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inverters-Operating
B 3.8.5

'

BASES (continued)

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.

LC0 The power distribution subsystems listed in Table B 3.8.7-1
include the inverters. These inverters ensure the
availability of AC electrican power for the instrumentation
for the systems required to shut down the reactor and
maintain it in a safe condition after an anticipated
operational occurrence (A00) or a postelated DBA.

The LCO 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 Specific: . . . 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 LC0 3.8.5 if they
are needed to ensure the OPERABILITY OF THE HPCS System and
the other systems that they support.)

Upon the inoperability of one required inverter, Condition A
is entereo. Upon the inoperability of two or more required
inverters, entry into LC0 3.0.3 is implic.itly required.

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
buses are de-energized.

(continued)

(continued)
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Inverters-Operating
B 3.8.5

BASES (continued)

LCO OPERABillTY is mei., as it applies to inverters, provided a
(continued) correct DC voltage ((120) V) is applied, a correct AC

voltage is at the cutput, and these voltages are within the
design voltage and frequency tolerances. Furthermore, the
inverters must be within the manufacturers' specifications
for environmental factors such as temperature and humidity.

This LC0 is modified by a Note allowing [twol inverters
to be disconnected from their associated DC buses for
5 24 hours. This allowance is provided to perform an
equalizing charge on one battery bank, If the inverters
were not disconnected, the resulting-voltage condition might
damage the inverters energized (from their associated DC
buses). Disconnecting the inverters is allowed provided the
associated AC vital buses are energized from their Class lE
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
mininize the loss of equipment that would occur in the event
of a loss of offsite power. The 24-hour time period for the
allowance minimizes the time during which a loss of offsite
power could result in the loss of equipment energized from

(3 the affected AC vital bus while taking into consideration
'('j 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.), LCO 3.0.3 must be entereo immediately.

The intent of this Note is to allow enly the [one]
inverter [s] powered from [its/their] associated DC bus to be
disconnected. [Thus, for plants with one battery bank per
[ division), two inverters may be disconnected. For plants
with two battery banks per [ division), only one inverter may
be disconnected.]

[For this facility, an OPERABLE inverter constitutes the,

following:]i

| [For this facility, the following support systems are
! required OPERABLE to ensure inverter OPERABILITY:]
i

(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)
V
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Inverters-Operating
8 3.8.5

BASES (continued)

LCO [For this facility, the supported systems affected by the
(continued) inoperability of an inverter and the justification for

whether or not each supported system is declared inoperable
are as follows:]

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 3.8.6.

O
ACTIONS A.1. A.2. A.3. and A.4

With a required inverter inoperable, its associated AC vital
bus becomes inoperable until it is (manually) re-energized
from its (Class IE] 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 specific. 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, then 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. S-

BASES (continued)

ACTIONS b. The_ safety functicn of the (Division 3) it.certer(s):

1. What is its role in mitigating a DBA?
,

2.- What systems does it support?

3. What is its role in mit.igating a station
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:- QB (24 hours] if a (division 3] inverteris the inoperable inverter. (The-(24-hour) Com)letion Timeis plant' specific, and-the items listed above s1ould be
considered in specifying.th_is time for a given facility])..
The 24-hour limit is based upon engineering judgment,.taking-
into consideration the time required to repair an inverter
and the additional risk to which the plant is exposed
because of-the-inverter inoperability. _Thist has to'be

O balanced against the-risk of an immediate shutdown, along-
with the potential challenges'to safety systems such a
shutdown might enteil. When the AC-vital- bus is powered
from its constant voltage source,Jit11s relying.upon.
interruptible AC electrical power sources (offsite and-
onsite). -Thus, the probability of a_ spurious reactor trip
is increased. Similarly, 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 theLRequired Actions for
those supported systems declared inoperable' because of the- |

inoperability of one-inserter have-been initiated and within '

the same Completion Time as that'of Required Action.A.I.-
|

Required Action A.4 ensures ~ that thoseLidentified Required
Actions' associated with supported systems affected by'the-
inoperability of- the . inverter hrve been initiated. This-can
be: accomplished by entering the supported systems' LCOs.-

(continued)~ 4

(continued)-
,kJ
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Inverters-Operating
B 3.8.5

i

BASES (continued)
l

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:]

161

With one required inverter inoperable MQ one or more
support or supported features, or both, inoperable
associated with the other OPERABLE inverters, or with
opposite OPERABLE AC and DC electrical power distribution
subsystems, or with opposite OPERABLE DC electrical power
subsystems, or all three, 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, take into consideration the loss of function
situation, then LC0 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 LCO 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

3

allowed Completion Times are reasonable, based on operating
experience related to the amount of time required to reach

I
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 Trom the inverter. The
verification of proper voltage and frequency output ensures
that the required power is readily available for the
instrumentation of the 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 3.8.1:

BASES .(continued)

.

SVRVEILLANCE redundant capability of the inverters and other indications
REQUIREMENTS available in'the control room'that will alert the operator '

(continued) to inverter malfunctions.
,

REFERENCES None,

,
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Inverters-Shutdown .

lB 3.8.6
n

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Inverters-Shutdown

,

! BASES
.

;

BACKGROUND A description of the inverters is provided in the Bases for
Specification 3.8.5, " Inverters-Operating."

,

; APPLICABLE The OPERABILITY of the minimum AC sources DC scurces, and
'

SAFETY ANALYSES inverter sources to each AC vital bus 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

c. Adequate power is available to mitigate-events

'[Q
G 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 may only address _ bounding
-

'

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 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 electrical4

'

systems, as well as with other GDC related to safety-related-
systems, since the AC sources, DC sources, and inverters are
typical support systems.

.In general, when the plant is shut down, the TS requirements
; ensure that the plant has the capability to mitigate the

1

(continued)
i

f- _(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 >eriod 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 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 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 tequired
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

l

BASES (continued)
v

l
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.

LC0 LCO 3.8.6.a requires OPERABILITY of the inverters associated
with the one [ division) of the onsite Class IE power
distribution subsystem of LC0 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, LC0 3.8.6.b

,o requires that they receive inverter support from the other
( ) (division) inverters associated with the one [ division) of
'L/ the onsite Class lE power distribution subsystem of

LCO 3.8.8.b. Therefore, LC0 3.8.6.b requires this other
[ division) inverters to be OPERABLE.

{VS-BWR/6: LCO 3.8.6.c requires OPERABILITY of the
[ Division 3] inverters associated with the onsite Class IE
power distribution subsystem of LCO 3.8.8.c when the High
Pressure Core Spray (HPCS) System is required to be
OPERABLE, or when other loads assigned tn the HPCS System
(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.

LC0 3.8.6 specifies the minimum number of inverters required
to be OPERABLE in H0 DES {VS-BW,CE,W: 5 and 6) {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

(continued)
!
'

(continued)

)
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Inverters-Shutdown
B 3.8.6

BASES (continued)
1

|

LCO sufficient inverter power sources to operate the plant in a I
(continued) safe manner and to mitigate the consequences of postulated

events during shutdown (e.g., fuel-handling accidents,
i

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
tanediate difficulty. In some cases, this is accomplished!

l 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]) provido
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-har.dling accident
are available;

c. Systems necessary to mitigate the effects of eventsj

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.

1

(continued)

(continued)
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Inverters-Shutdown
B 3.8.6

O BASES (continued)
V

APPLICABILITY Inverter requirements for (VS-BW,CE,W: H0 DES 1, 2, 3, and 4) |
(continued) {VS-GE: H0 DES 1, 2, and 3} are covered in |

Specification 3.8.5, " Inverters-Operating."
|

ACTIONS A.1. A.2. A.3. A.4. A.S. 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 stispend 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
furthe'. required to immediately initiate action to restore
the required inverters and to continue this action until
restoration is accomplished in order to provide the(ni necessary inverter power to the unit's safety systems.G
The Completion Time of "Immediately" is consistent with the
required times for actions requirirg 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 Action; 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.5.

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)

(continued)

[ \

| (\M)I
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Inverters-Shutdown
B 3.8.6

BASES (continued)

ACTIONS This can be accomplished by entering the supprrted 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:)

SURVEILLANCE jiR 3.8.6.1

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 of the Reactor :rotection System and
Engineered Safety Feature Actuation System connected to the
AC vital buses. The 7-day Frequency takes into account the
redundant capability of the inverters and other indications
available in the control room that will alert the oper; tor
to inverter malfunctions.

REFERENCES 1. [ Unit name) F3AR. 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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Distribution Systens-Operating
B 3.8.71

'

( B 3.8 ELECTRICAL. POWER SYSTEMS

B 3.8.7 ' Distribution Systems-0oeratina j

1

BASES
.- _ . _ _ - . . - - - . _. .

BACKGROUND- {VS-BW,CE,W,BWP/4: The onsite' Class IE'AC and DC electrical

power distribt: tion system is divided by (division) l power:
into:

(two) redundant and independent AC and DC electrica
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 '.n Table B 3.8.7-1. - For example: 14.16 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) c

'(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).

N independent AC and DC: electrical _ power distribution

(Q subsystems. Each [ divisional AC and DC electrical-power
distribution subsystem is-comprised of [ PLANT: SPECIFIC:_ s

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 thi.s system-may- be

-(continued),

. (continued)
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Distribution Systeas-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) y load centers from each subsystem are located
[in separate rooms in the control building). Control power
for the (480) V breakers is supplied from the [ Class lE
batteries], as described in the Bases for
Specification 3.8.3, "0C Sourses-Operating.''

The Class IE [480) Vac notor tontrol centers and power
distribution panels are aowev' from [ PLANT SPECIFIC: .
Provide bus and/or load c. enter .nformation 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 2YY4] are
arranged in four load groups and are normally powered from
[ 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 3.8.5,
" Inverters-Operating." Each constant voltage source
transformer is powered' from [ PLANT SPECIFIC: Provide power

| path and nomenclature).

There are (VS-BW,CE,W,BWR/4: (two)) {VS-BWR/6: [three])
| independent [125/250] Vdc electrical power distribution

subsystems. [ PLANT SPECIFIC: Provide power path and
nomenclature 'or the DC power distribution system.)

The list of all required distribution buses is located in
Table B 3.8.7-1.

,

(continued)

9,
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Distribution Systems-Operating
B 3.8.7

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 Coolunt System (RCS) and containment
design lirnits are not exceeded. Ti :se limits are discussed
in more detail in the Bases for Tect cical 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
distribution systems OPERABLE-during accident conditions
in the event of:

a. An assumed loss of- all offsite power or-all onsite,
s 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-0PERABLE.

-{VS-BW,CE,W,BWR/4 Maintaining the-(Division 1 and 2] AC
and DC elec*.rical power- distribution subsystems OPERABLE
ensures that the ridundancy incorporated into the design of
ESF is not defeated. Either (division]-of the. AC and DC

(continued)-p, -

g (continued) ;
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Distribution Systezs-Operating
B 3.8.7

BASES (continued)

LCO power distribution system is capable of providing the
(continued) 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.)

{VS-BWR/6: Maintaining the [ Division 1, 2, and 3 AC and DC
electrical power distribution subsystems OrIRABLE) ensures -

that the redundancy incorporated into the design of ESF is
not defeated. IAny 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 prever.t
safe shutdown of the reactor.)

OPERABILITY is met, as it applies to AC and DC electrical
power aistribution subsystems, provided the associated
buses, transformers, load centers, motor control centers,
and electrical circuits are fully energized to their proper
voltages and frequencies. The componsats of each AC and DC
electrical power distribution subsystem must be kept within
the manufacturers' specifications for eniironmental factors
such as temperature and humidity.

In addition, breakers must be open between redundant buses
to prevent two power sources from being paral _leled. The
open breakers also preclude unlimited continued operation
where a single failure (loss of one source) could cause a
loss of two redundant buses. Thus, if two sources are
paralleled through redundant distribution buses that are
cross-tied, the distribution buses must be considered
inoperable. If two redundant buses are powered from the
same source, however, only the bus that is not being powered
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 LCO 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 inoperabic, are as follows:]

(continued)
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Distribution Syste'_s-Operating
B 3.8.7

O- BL ... (continued)
- ,

{
APPLICABILITY The aC and DC electrical power distribution subsystems are

required to be OPERABLE in (VS-BW,CE.W: MODES 1, 2, 3, and i
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. 4

AC and DC electrical power distribution subsystem
requirements for {VS-BW,CE,W: MODES-S and-6) {VS-CE: H0 DES
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 enti_ty with a single
Completion Time.

!

ACTIONS fL1
i

With one or :aore required AC buses, load centers, motor I
control centers, or distribution panels, except AC vital
buses, in ang division inoperable the remaining AC
eletrical power distribution (VS-BW.CE,W,BWR/4: subsystem

! is)
minim (VS-BWR/6:subsystems are cepable of supporting the

um safety functions neces)sary to shut down the reactor
i

and maintain it in a safe shutdown condition, assuming no I

single failure. The overall reliability is reduced,
however, because a single failure in the remaining power
distribution {VS-BW,CE W.BWR/4: subsystem)
subsystems) could result in the minimum requ{VS-BWR/6:ired 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 Systems '.sperating
B 3.8.7

BASES (continued)
-

:

ACTIONS ( ) hours will be a specific nur:ber for each specific bus
(continued) in each specific plant. For a specific bus. [ hours is

defined as the most limiting Completion Time of]:11 the
supported systems that are made inoperable by the
inoperability of the bus. Thus, a prior determination must
be made to obtain the most limiting Completion Time of all
the systems supported by each bus. ( ) does not exceed
8 hours, however, if three or more systems are made
inoperable by the bus inoperability.

Notethattheequipmentreferredtoisallinone[ division)
power distribution subsystem.

When equipment governed oy LCO 3.8.7 is inoperable in
(VS-BW.CE,W,8WR/4: both [ divisions)) (VS-BWR/6: two or
more [ divisions)) and results in loss of functional
capability, then LCO 3.0.3 must be immediately entered.

D.d

With one AC ' ital bus inoperable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
' unctions 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 invertar. An alternate Class IE constant voltage
source may be used if approved for this purpose as stated
in the licensing basis of the plant. Requirements imposed,

i 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 ACi

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.

,lS-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)
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|
Distribution Syste2s-Operating

B 3.8.7
,

j BASES (continued)

J

| ACTIONS furthermore, the [2-hour) Completion Time is not to exceed
~

(continued) 8 hours if more than two systems are made inoperable because
,

of the LDivision 3) AC vital bus inoperability. The :
-

| [2-hourj Completion Time for !

the im)crtance to safety of re[ Division 3) takes into accountstoring the :Divicion 3) ACvital sus to OPERABLE status, the redundan; 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
J loss of functional capability. Therefore, LCO 3.0.3 must

be immediately entered.
,

A." L.1

With one o: more required DC buses in nng [ division) ;
inoperable the remaining DC electrical power distribution
(VS-BW CE W.BWR/4: subsystem is) (VS-BWR/61 subsystems are
capable of sup)orting the minimum safety functions necessar)y
to shut down tie reactor and maintain it in a safe rhutdown
condition, assuming no single failure. The overall
reliability is reduced, however, because a single failure,

in the remaining DC electrical power distribt. tionO (VS-BW CE.W.BWR/4: subsystem) (VS-BWR/6: subsystems) could
result in the minimum required EST 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-BL:i/6: However, if the inoperable DC bus is associat9d
with [ Division 3J, then continued operation for up to a
[2-hour Completton Time is plant specific and is meant to
be the m)ost limiting Completion Time for all systems that a-
[ Division 3) DC bus supports; furthermore. the
Completion Time-is not to exceed 8 hours if more[2-hour) ;

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 0FERABLE.DC..
buses, and the low probability of a DBA occurrirg during
thisperiod.)

,

| (continued)

(continued)_O
A0G STS B 3.8-111 01/01/91 2:58pm

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



Distribution Systems-Operating
B 3.8.7

'

BASES (continued)

ACTIONS When one or more DC buses are inoperable in more than ene AC
(continued) and DC electrical power distribution subsystem, there is a

loss of functional capability. Therefore LC0 3.0.3 must be
immediately entered.

D.d

With one or more features specified under Condition A, B,
cr C inoperable in the one (division) of AC and DC
electrical power distribution subsystem MQ one or more
required support or cunported features, or both, inoperable
associatedwiththeotherOPERABLEACandDCelectrical

,

power distribution subsystem (s), or with opposite OPERABLE
DC electrical power subsystom(s), or both, 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, takes into consideratier, the loss of
function situation, LCO 3.0.3 may not need to be entered.

f.d
With one or more features specified under Condition A, B,
or C inoperable in one (division) of AC and DC electrical
power distribution subsystem, verify that the Required
Actions for those supported systems declared inoserable by
the support features governed by LCO 3.8.7 have seen
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) |
i
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Distribution Systems-Operating
B 3.8.7

BASES (continued)

i

ACTIONS F.1 and F.2
(continued)

The plant must be placed in a MODE in which the LCO does
not apply if the inoperable devices or components cannot be
restored to OPERABLE status within the associated Completion
Time. This is done by

31 acing (VS-GE:
the plant in at least MODE 3

within(VS-BW,CEW:
MODE 5) {VS-GE):

12 : .ars) and in6 Tours
{VS-BW.CE,W: MODE 4)within36 hours. The
allowed Completion Times are reasonable, based on operating
experience related to the amount of time required to re6ch
the required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3. 0 . 7 .1_
REQUIREMENTS

This Snrveillance verifi'a that the AC and DC electrical
power distribution systen; ;re functioning properly, with
all the required circuit breakers closed and the buses
energized from normal power. The verification of proper
voltage aveilability on the buses ensures that the required

O) 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 accodnt the redundant
capability of the AC and DC electrical power distribution
sussystems, and other indications available in the control
room that will alert the operator to subsystem malfunctions.

SR 3.8.7.2

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
ca) ability of the AC and DC electrical lower distribution1

su) systems and other indications availa)1e 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.

F
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Distribution Systems-Operating
B 3.8.7

(This version of Table B 3.8.7-1 is VS-BW CE,W,8WR/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 (4160V) (ESFBus)[NB01) (ESFBus)(NB02)
buses

(480V) Load Centers Load Centers
(NG01,NG03) (NG02,NG04)

[480V) Motor Control Motor Control
Centers Centers

[NG01A,NG011, (NG02A,NG021,
NG01B, NG03C, NG028, NG04C,'

NG031,NG030) NG041,NG04D)

(120V) Distribution Distribution
Panels Panels

(NP01,NP03) (NP02,NPO4)

DC buses (125V) Bus [NK01) from Bus (NK02] from

battery (NKil)l) charger (NK22)
ar d battery (NK12) and,

charger (NKc

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 (120V) Bus (NN0ll from Bus (NN02] from
buses inverter LNNil) 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
A0G STS B 3.8-114 01/01/91 2:58pm

..

-.



Distribution Systcms-Operating
B 3.8.7

{This version of Table B 3.8.7-1 is VS-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 VJ (ESF Bus) (ESFBus) (ESF Bus)
buses (NB01) [NB02) (NB03)

(480 V)
Load Centers Load Centers
(NG01,NG03) (NG02,NG04)

[480 V)
Motor Control Motor Control Motor Control

Centers Centers Centers
(NG01A,NG0ll, (NG02A,NG021, (NG05A,
NG018, NG03C, NGO.2B, NG04C, NG05C)
NG031,NG03D] NG041,NG04D)

(120 V)
Distribution Distribution Distribution
Panels (NP01, Panels (NP02, Panels [NP05,

NP03) NPO4) NP06]

DC buses (125V) Bus (NK01) Bus (NK02] Bus (NK05)(q
V) from battery from battery from battery

(NNll and
charger)(NK21) (NK12)and (NK15] and

charger (NK22) charger
(NK25]

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 vitti (120 V) Bus (NN01) Bus (NN02) Bus (NN05]buses from inverter from inverter from inverter
(NNil) (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

L bus (NK03] bus (NK04]

[mT * Each (division) of the AC and DC power distribution system is a subsystem.
! C/
!

! A0G STS B 3.8-115 01/01/91 2:58pm

..



-aw-Woss4-em4 --muw- e a As=A,-e ,e + men m 4m& &s.ev-44-mmum.A-Ae---A wesesas 4- AW+-----M& -aA-- - a ----h-.
'

O

,
.

|
'

'
,

|

|

P

|

i
I

E

1

1

I

i
, ,

i
.

I

i
j
.

.

I

I

,l

4

j

,

I

i

O
.

t

~e+ww.-,ww--ww =w ,4 c.-w-r,'ws-y w em-re , w . 4 a-.m,v ,- -v. w -w w , e .... +.-.-. - - - - ---------, . - --+-- . - - , , ,, ..., ,,,-4,-.- .-%+-. +w w w -a--w w w e..ww.r w



. - - . - - - . - - . - . - . . . . - - . . - . . - . . - . . - . - - - . . . . _(- -
!

I Distribution System--Shutdown - *

B 3.8.8
i

; 83.8 ELECTRICAL POWER $YSTEMS

B 3.8.8 Distribution System-Shutdown
4

i

BASES ,

;

BACKGROUND A description of the. AC and DC electrical power distribution'
-

system is provided in the Bases for specification 3.8.7,
" Distribution Sys. tem--Operating."

,

-

APPLICABLE- Tho OPERABILITY of the minimum AC and DC electrical power ;

SAFETY ANALYSES sources and associated power distribution subsystems during i

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 periodst

b. Suff hient instrumentation and control capability is -

avaiiable for monitoring and maintaining the unit
status; and

c. Adequate power is provided to mitigate events>

postulated during. shutdown, such as an inadvertent.
draindown of the vessel or a fuel-handli_ng'acc'ident.

Although in many cases the FSAR may only address bounding
analyses that are typically for power operation, for otheri

i modesofoperation,theGDC-(Ref.<2),amongotherrequire-
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).

!
'

'
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Distribution System-Shutdown
B 3.8.8

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 3eriod 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 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,1 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)

I (continued)
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Distribution System-Shutdown
B 3.8.8

BASES (continued)

I
APPLICABLE Heat Removal-Low Water Level.') Therefore, in these |
SAFETY ANALYSES

electrical po(wer distribution subsystems are required to
conditions, portions of) (Division 1 and 2) AC and DC

(continued)
be OPERABLE as support systems.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Interim Policy Statement.

LCO LCO 3.8.8.a requires OPERABILITY of one [ division) AC and DC
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 subsystem 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

hs\ requires that they receive power from the (necessaryV portions of the) other (division) AC and DC electrical power
distribution subsystem. Therefore, ;.00 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 and DC electrical power distribution
subsystem when the High 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,
orboth.)

See the tiases for Specification 3.8.7 for additional
information on AC and DC electrical power distribution
subsystem OPERABILITY and AC and DC electrical power
distribution support and supported systems.

LCO 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 irradiated fuel (VS-GE: (or

(continued)

O (continued)
\

A00 STS B 3.8-119 01/01/91 2:58pm

_ --_ __ _ _



Distribution System-Shutdown I
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 safo 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 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 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 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 thel

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

i 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

(continued)

(continued)

O
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Distribution System-Shutdown
B 3.8.8

BASES (continued)

APPLICABilllY d. Instrumentation and control capabil_ity is available -
(continued) for monitoring and maintaining the unit in a cold J

shutdown condition and refueling condition. '

)
AC and DC electrical power distribution subsystem
requirements for {VS-BW,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.I. A.I. A.3. A.4. A.5; and A.6

With one or more of the required AC and DC electrical power
distribution subsystems inoperable, some equipment is not
receiving the minimum support it needs Therefore, it is
required to suspend CORE ALTERATION 54 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 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 minimize the

-time the unit's safety systems may be without power.-
~

Required Action A.6 verifies that the Required Actions for
i 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 Required-
-Action A.5.

[ (continued)

(continued)*

i

\-
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Distribution System--Shutdown
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
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 A of this LCO.)

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

SURVEILLANCE SR 3.8,8.1

REQUIREMENTS
This Surveillance verifies that the AC and DC electrical
power distribution system is functioning properly, with all
required circuit breakers closed and the buses energized
from normal power. The verification of aroper voltage
availability on the buses ensures that tie 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 3.8.8.2

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 well as other indications available in the
control room that will alert the operator to subsystem
malfunctions.

REFERENCES 1. (Unit name) FSAR, Section ( ),"[Ti+.le).'

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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Boron Concentration
B 3.9.1

B 3.9 REfVELING OPERATIONS

B 3.9.1 Boron 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
subcritical during MODE 6 under all conditions. Refueling
boron concentration is the soluble boron concentration in
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 OPERATING
LIMITS REPORT (COLR). Plant procedures ensure the specified
boron concentration in order to maintain an overall core
reactivity of K s 0.95 during fuel handling, with control, m'

rods and fuel assemblies assumed to be in the most adverse
! configuration (least negative reactivity) allowed by plant
i(] procedures.

GDC 26 of 10 CFR 50, Appendix A, requires that two
independent reactivity control systems of different design
principles be >rovided (Ref. 1). One of these systems must

,

be capable of 1olding the reactor core suberitical under,

cold conditions. The Chemical Addition Syst9m (CAS) serves
as the system capable 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 unbolted, 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
borated water storage tank (BWSf) into the o>en reactor
vessel by gravity feeding or by the use of tie Decay Heat

i Removal (DHR) System pumps.

! During refueling, the water volumes in the RCS, the
refueling cavity, and the refueling canal are contiguous.
However, the soluble boron concentration is not necessarily

(continued)

(o] (continued)
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Boron Concentration
B 3.9.1

BASES (continued)

BACKGROUND the same in each volume, if additions of boron are required
(continued) during refueling, the CAS makes it available through the

RCS.

The pumping action of the DHR System in the RCS, and the
natural circulation due to thermal driving heads in the
reactor ves al and the refueling cavity mix the added
concentrated boric acid with the water in the refueling
canal. The DHR System is in operation during refueling (see
LC0 3.9.4 and LCO 3.9.5) to provide forced circulation in
the RCS ard assist in 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 H0DE 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

includesanuncertaintyallowanceof( ) ppm.

The required boron 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 5 0.95 during the refueling oper,ation. Hence,

g

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.

LC0 The LC0 requires that a minimum boron concentration be
maintained in the RCS, the refueling cavity, and the
refueling canal while in MODE 6. The boron concentration
limit specified in the COLR ensures a core K , of f 0.95 isg

(continued)

(continued)
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Boron Concentration
B 3.9.1

BASES (continued)

LC0 maintained durir.g fuel-handling operations. Violation of
(continued) the LCO could lead to an inadvertent criticality during

H0DL 6.

APPLICABILITY This LCO is applicable in H0DE 6 to ensure that the fuel in
the reactor vessel will remain subtritical. The required
boron concentration ensures a K $ 0.95. Above MODE 6
LCO3.1.1andLCO3.1.2," SHUT 0$NMARGIN,"ensurethatan
adequate amount of negative reactivity is available to shut
down the reactor and to maintain it suberitical.

ACTIONS A.1 and A.2

Continuation of CORE ALTERATIONS or positive reactivity
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

O 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.

Ad

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
restore the boron concentration to its required value as
soon as possible. In order to raise the boron concentration
as soon as possible, the boration is performed at 2 L ) apm
of a solution containing ( ) ppm boron or its equivalent.

(continued)--
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Boron Concentration
B 3.9.1

BASES (continued)

ACTIONS Once boration is initiated, it must be continued until the
(continued) boron concentration is restored. The restoration timo l

depends on the amount of boron that must be injected to i

reach the required concentration. !

In the event that the required boron concentration channels i

are found inoserable, the boron contentration is considered
to be not wit 11n limits and Required Actions A.1, A.2,
and A.3 apply,

SURVEILLANCE 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 boron 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. (UnitName)FSAR,Section( ),'[AccidentAnalysis)."

_

O
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Nuclear Instrumentation
i B_3.9.2 !

B 3.9 REFUELING OPERATIONS
*

8 3.9.2 Nutlear Instrumentation

BASES

-fj

BACKGROUND The source range neutron flux monitors are used during 1
.

1 refueling operations to monitor the core reactivity
. condition. -The installed source range neutron flux monitors

.are part of the Nuclear Instrumentation System (NIS) .These '

- - detectors are-located external to the reactor vessel and
detect neutrons leaking from the core.

a

The; installed source range neutron flux 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 range-

covers six decades of ne': tron flux (IE+6 cps)ide continuouswith a [5)% rinstrument accuracy._ The detectors also prov
,

visual indication in the control room and an audible alarm
to alert operators to a possible dilution accident.- The NIS.
is designed in at.cordance with.the criteria presented in
Reference 1.

O .

APPLICAhlE Two OPERABLE source range neutron flux monitors- are recuired
SAFETY ANALYSES to provide a signal to alert the operator to unexpectec

changes in core reactivity such as by a boron dilution-
accident or an improperly loaded fuel assembly. The safety
analysis of the uncontrolled boron dilution accident is
described:in Reference 2. The-corrective action for such an
event is for the operator _ to close the primary water makeup
valve which provides makeup water to the Reactor Coolant
System (RCS).- The analysis of the-uncontrolled boron.

dilution accident shows that the_ time for operator
corrective action to terminate the event is greater than the
30 minutes required in Reference 3.. i

1

The source range neutron flux monitors. satisfy Criterion 3 '

of the NRC Interim Policy _ Statement.

~ (continued)

O
BWOG STS ,B 3.9-5- 12/21/90 11:57am--

)
.

a w , c -v,- -- =r w - ,-,y - -we, e , --v -<--w y--r r-r v v s~v-+* --*-er-*-t +~-"vw-e "Tew-



Nuclear Instrumentation
B 3.9.2

BASES (continued)

LCO This LC0 requires two source range neutron flux monitors
OPERABLE to ensure that redundant monitoring capability is
available to detect changes in core reactivity. The

OPERABILITY of the 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 presence of an audible (count
rate) signal in the control room and in the containment
provides 15e 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 onsure source range neutron flux
monitorOPERABILITY:)

[For this facility, those .'aquired support systems which
upon their failure do not declare the source range neutron
flux monitor inoperable and their justification are as
follows:)

APPLICABILITY In MODE 6, the source range neutron flux monitors must be
OPERABLE to determine changes in core reactivity. There is
no other direct means available to check core reactivity
levels. In MODES 2, 3, 4, and 5, these same installed source
range dete: tors and circuitry are also required to be
OPERABLE by LC0 3.3.9, " Source Range Neutron Flux."

ACTIONS /kl and A.2

With only one source range neutron flux monitor OPERABLE,
redundancy has 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
shall not preclude completion of actions to establish a safe
condition.

(continued) ;

(continued)
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| Nuclear Instrumentation
j B 3.9.2
,

BASES (continued)

:

ACTIONS M1

'

(continued)
! With only one source range neutron flux monitor OPERABLE, i'
: action shall be initiated to restore 5' inoperable monitor-
'

to OPERABLE status within 7. days. etays is a reasonable*
.

time in which corrective actions e initiated4

considering the 72-hour boron st squency of
'

SR 3.9.1.1, the suspension of CL '10NS per Required -

i Action A.I. and positive reactic as per Required A.2
,

: 'above. - Corrective actions, once t'- . must be continued
i until the monitor is restored to OPERABl.C status.

U_ <

. .

! With 30 source range neutron flux mom,,, 4 # ABLE, actions
to restore a monitor to OPERABLE status sna11 be initiated3

within 15 minutes. Once initiated, actions shall be
continued until a source range ner'ron flux monitor is
restored to OPERABLE status. The 3-minute Completion Time
is allowed for an operator to initiate corrective actions.;

M-
'

'

With no source range neutron flux monitor OPERABLE, there is
no direct means of detecting changes in core reactivity.s

However, since CORE ALTERATIONS and positive reactivity
additions are nut to be made, the core reactivity condition
is stabilized until the source range neutron flux monitors

: are OPERABLE. This stabilized condition is determined by
i performing SR 3.9.1.1 to-verify that the required boron
. concentration exists.
( ,

The Completion Time of.4 hours is-sufficient to obtain and
analyze a reactor coolant sam)1e for boron concentration.
The Frequency of once per 12 Tours ensures that unplanned
changes in boron concentratiun would be identified. The

' 12-hour frequency is reasonable considering the low
probability of-a change in core reactivity _during this time
period.

.(continued)
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Nuclear Instrumentation
B 3.9.2

BASES (continued)

SURVEILLANCE 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 sarameter 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 its local
conditions.

The frequency of 12 hours is consistent with the CHANNEL
specified similarly for the same instruments

CHECKFrequenc{SourceRangeNeutronFlux."in LCO 3.3.9,

SR 3.9.2.2

The performance of a CHANNEL FUNCTIONAL TEST provides
assurance that the analog process control equipment and trip
setpoints are within limits.
FUNCTIONAL TEST constitutes the[For this facility, a CHANNELfollowing:) 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 deterred during the CHANNEL CHECK which
is performed every 12 hours.

,

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

GOC 29 " Protection Against Anticipated
Operational Occurrences."

2. (Unit Name] FSAR, Section [ ), "[ Uncontrolled Boron
Dilution)."

(continued)

(continued)
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Nuclear Instrumentation
B 3.9.2 l

O BASES (continued)U !

REFERENCES 3. NUREG-0800, Standard Review Plan, Section 15.4.6,
(continued) " Chemical and Volume Control System Malfunction that

Results in a Decrease in Boron Concentration in the
RCS."
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Containment Penetrations
B 3.9.3

O B 3.9 REFUELING OPERATIONS '

V
B 3.9.3 Containment Penetrations

BASES
.

BACKGROUND During CORE ALTERATIONS or movement of fuel assemblies
within containment with irradiated fuel in containment, a
release of fission-product radioactivity within containment
will be restricted from escaping to the environment when the4

LCO requirements are met, in MODES 1, 2, 3, and 4, this is
-accomplished by maintaining containment OPERABLE as
described in LCO 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 closure 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.

A The containment serves to contain fission-product
)(V radioactivity that may be released from the reactor core

following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100.
Additionally, the containment provides radiation shielding
from the firsion 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 ALTERATIONS or movement of fuel assemblies
within containment with irradiated fuel in containment, the

| equipment hatch must be held in place by at least (fourl
bol ts. Good engineering practice dictates that the boitsi

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 OPERA 9ILITY

(continued)
r
( (continued)-

BWOG STS B 3.9-11 12/21/00 ll:57am

._. _



- . _ . _ __ ___ _ -_

| 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 seriods when frequent
containment entry is necessary. Juring CORE ALTERATIONS or
movement of fuel assemblics within containment with
irradiated fuel in containment, containment closure is
required, therefore the door interlock mechanism may remain
disabled, but one air lock 4toor must always remain closed.

The requirements on contr.inment penetration closure ensure
that a release of fission-product radioactivity within
containment will'he restricted from siscaping 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, or mini-purge system,. includes an (8) inch purge
penetration and an [8)-inch exhaust penetrat19n. During
MODES 1, 2, 3, and 4, the two valves in each of the normal
purgo and exhaust penetrations are secured in the closed
position. The two valves in each of the two mint-purge
penetrations can be opened intermittently but are closed
automatically by the Engineered Safety Feature Actuation
System (ESfAS). Neither of the subsystems is subject to a
technical specification in MODE 5.

In MODE 6, 1erge air exchangers are necessary to conduct
i refueling operations. The normal [42)-inch purge system is

used for this pWpose, and all four valves are closed by the
ESFAS in accordance with LCO 3.3.2.

[The mini-purge system remains oserational in H0DE 6 and all
four valves are also closed by tae ESFAS.)

or

| The mini-purge system is not used in O DE 6. All four
| 8)-inch valves are secuted in the closed position.)

(continued)

(continued)
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[ Containment Penetraticns
-

B 3.9.3

BASES (continued)
'

BACKGROUND The other containment penetrations that provido direct
(continued) access from containment atmosphere to outside atmosphere

,

i

must br> isolated on at least one side. Isolation may be
achieted by an OPERABLE automade isolation valve or by a fmanual isolation valve, blind flan e, or equivalent, j
Equivalent isolation methods must e approved and may 1

include use of a material that can provide a temporary, !
atmospheric pressure, ventilation barrier for the otAer I
containment penetra',ioni during fuel movements.

APPLICABLE During CORE ALTERATIONS or movement of fuel assemblies
SAFETY ANALYSES within containment with irradiated f'yel in contpinment, the i

most severe radiologic 11 consequences result from a fuel-
handling accident. The fuel-handling accident is a
postulated event which involves damage to irradiated fuel
(Ref. 1). fuel handling accidents, analyzed in Reference 2,
include dropp og a-single fuel assemb'ly and handling tool or !

1

a heavy.ob.iet onto otMer Jrradiated fuel assemblies. The ;

requirements of LCO 3.9.6, " Refueling Canal Water Level," 4
and the minimum d6 cay time nf [100
ALTERATIONS ensure that the release] hours prior to CORE {O of fission-product i

rasiioactivity, subsequent to a fuel-handling ucident,
result in doses that are well within the guidelins values 'I
specified in- 10 CFR 100. $ttndard Review Plan.
Section 15.7.4, Rev. 1 (Ref. 2), defines "well within"
10 CFR 100 to be 25% or less of the 10 CFR 100 values. Theacceptance limits for ; Unit Name
will be 25% of 10 LFR 300 values)or the NRC steff-approvedoffitte radiation expot.ure

|
licensing basis (e.g., a specified fraction of 10 CFR 100
limits).

During refueling, the requirements for containaent '

p(netrations satisfy Criterion 3 of the NRC Interim Policy
Statement.

LCO This LCO limits the coonquences of a fuel-handling accident-
in containment by limiting the potential escape paths for
fission-product radioactivity from containment. The LOO

.

requires any penetration providing direct access from the

(continued)

(continued)
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Containment Penetrations
B 3.9.3

BASES (continued)

LCO containment atmosi,nere to the outside atmosphere to be
(continued) closed except for th> ODERABLE containment purge 6nd exhaust

penetrations. Tbr the OPERABLE containment purge and
exhaust penetrations, this LCO ensures that these
penetrations are isolable by the reactor building purge
isolation signal. The OPERABILITY requirements for this LCO
provide the assurance that the automatic purge and exhsust
valve closure times specified in the FSAR can be achieved
and therefore meet the assumptions used in the safety L

analysis to assure re b ases through the valves are-

terminated such that 63iological doses are within the;

*

acceptance limit.

[for this facility, the E%ing support systems are
required OPERABLE to ensurs c.ritainment penetration
OPERABILITY )

I,
[For this facility, those recu_ith cupport systems which
upon their failure do not *cclare :ht containment
penetrations inoperable tod their |:W tification are as
followst)

O
~

APPLICABILITY The containment penetration requf rements are applicable
during CORE ALTERATIONS or moverrent of fuel assemblies

. within containmant with irradiated fuel in containment
because this is when there is a potential for a fuel-
**ndling accident. In H0 DES 1, 2, 3, and 4, containment

n Jetration requirements are addressed by LCO 3.6.1,
*ccntainment." In MODES 5 and 6, when CORE ALTERATIONS or
movement of fuel assemblies witMn 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 /L) and A.2,.

With the containn. int equi) ment hatch, air locks, or any
containment penew ation t1at provides direct access from the
containment atmost ere to the outside atmosphere not in the
required status, w iuding the Containment Purge and Exhaust

-

(continued)

(continued)
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Containment Penetrations
B 3.9.3

( BASES (continued)

ACIIONS Isolation System not capabit of automatic actuation when the
(continued) purge and exhaust valves are open, the plant must be placed

in a condition in which the isolation function is not 'j
needed. This is 3ccomplished by immediately suspending CORE
ALTERATIONS .ad r ovement' of fuel assemblies within
containment. Per formance of these actions shall not
preclude completion of actions to establish a safe ]
condition, i

<

J

SU,'3CILLANCE SR 3.9. * .1 '

REQUIREMENTS .

'This surveillance verifies that each u the containment
penetrations required to b0 in its closed position is in- i

| that position. The surveill w e on the open purge and
|'

exhaust valves will verify that the valves are not blocked
!from closing. Also the surveillance will-verify that each i

valve o)erator has motive power which will ensure each valve. |

1s capa)le of,:being closed by an OPERABLE automatic reactor
building purge isolation signal.

4

O The surveillance is performed every 7 days during CORE
ALTERATICNS or movement of fuelcassemblies within the
containment with irradiated fuel-in containment. The }'
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 two or three surveillance
verifications during the applicable 3eriod'for this LCO.-
As such, this surveillance ensures.tiat a postulated fuel-
handling accident that releases fission-product-

! radioactivity within the containment will not result ir, 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 3.3.2, " Engineered
Safety Features Actuation System Instrumentation," the
Containment Purge-Isolation Signal System requires a CHANNEL

(continued)O
t

(continued)
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r. It Penetrations
B 3.9.3

BASES (continued)

SVRVEILLANCE CHECK every 7 days and a CHANNEL FUNCTIONAL TEST every
REFIREMENTS 31 days to ensure the channel OPERABILITY during refueling

(continued) operations. Every 18 months a CHANNEL CALIBRATION 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 valyc is in accordance with the
Inservice Inspection and Te> ting Program requirements.
These surveillances perfonned 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 containment.

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

,

O
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DHR and Coolant Circulation-High Water Level
B 3.9.4

m
! l B 3.9 REFVELING OPERATIONS()

B 3.9.4 Qg. cay Heat Removal (DHR) and CoolmLt_Qirr;1ation-Hiah Water level

BASES
- . _ - . - . - . - - - . - - . - - . - - . . -

BACKGR0VND The purposes of the DHR 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 accioent, and to prevent boron
stratification (Ref. 1). Heat is removed from the RCS by
circulating reactor coolant through the DHR heat
exchanger (s) where the heat is transferred to the Component

' Cooling Water (CCW) System via the DHR heat exchanger (s).
The coolant is then returned to the RCS via the RCS cold
leg (s). Operation of the DHR System for normal cooldown or
decay-heat removal is manually accomplished from the control
room. Tha heat-removal rate is adjusted by control of the
flow of reactor coolant through the DHR heat exchanger (s)
and bypassing the heat exchanger (s). Mixing of the reactor
coolant is maintained by this continuous circulation of
reactor coclant through the DHR system.

APPLICABLE If the reactor coolant temperature is not maintained below
SAFETY ANALYSES 200*F, boiling of the reactor coolant could result. This

could lead to inadequate cooling of the reactor fuel as a
result of a 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 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 in 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 DHR 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 LC0
does permit de-energizing the DHR pump for short durations
under the condition that the boron concentration is not
diluted and the core outlet temperature remains < 200'F.

(continued)

(3 (continued)
\'v)
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DHR and Coolant Circulation-High Water level
B 3.9.4

BASES (continued)

APPLICABLE This conditional de-energizing of the DHR pum) does not
SAFETY ANALYSES result in a challenge to the fission-product aarrier.

Although the DHR 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 DHR System is retained as a
technical specification.

LCO Only one DHR loop is required for decay-heat removal in
MODE 6 with a water level 123 ft above the top of the
reactor vessel flange. Only one DHR loop is required to be
OPERABLE because the alume of water above the reactor
vessel flange provides backup decay-heat removal capability.
At least one DHR loop must be OPERABLE and in operation to
provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the
possibility of criticality; and-

c. Indication of reactor coolant temperature when the
core exit thermocouples are not connected.

An OPERABLE DHR loop includes a DHR pt.mp, a heat exchanger,
valves, piping, instruments, and controls to ensure an
OPERABLE flow path and to determins 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, a DHR loop in operation constitutes the
following:]

[For this facility, the following support systems are
required OPERABLE to ensure DHR Syster OPERABILITY:]

[For this facility, those required support systems which,

upon their failure do not declare the DHR System inoperable
and their justification are as follows:)

(continued)

(continued)

O
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DHR and Coolant Circulation-High Water Level !
B 3.9~.4 1

h BASES (continued)J
LCO (For this facility, the supported systems impacted by the--

(continued) inoperability of a DHR System and the justification of
whether or not each supported system is declared inoperable

to be augmented)with additional Conditions, if it is-It should be noted that LCO 3.9.4 may need
are as follows:

determined that the DHR-System provides support to other
systems . included in technical specifications during this
MODE of operation.

1The LCOLis modified by a Note that allows the required
operating DHR loop to be removed from Lservice for up to
8 hours'in a 24-hour period, provided-no operation that
-would cause dilution.of the RCS boron concentration is in- i

progress and core temperature is maintained at s 200*F.
This permits operations such as~ core mapping or alterations
in the vicinity of the reactor vessel hot-leg nozzles-and
RCS-to-DHRLisolation valve testing. - During this 8-hour.
period, decay heat is removed by natural convection to the
large mass of water in.the refueling cavity,

Upon failure to pass.SR 3.9.4.1, SR 3.9.4.3, or SR 3.9.4.4 -

related to the core outlet temperature, the Note shall be l

p modified to permit only removal of the required .DHR ioop
gg from service for up to 1 hour per 2-hour period.,

-3

APPLICABILITY One DHR loop must be OPERABLE and in operation in MODE 6
with the water level 123 ft above -the. top of the_ reactor-
vessel flange to provide decay-heat removal. The 23-foot
water level was selected because it corresponds to the-
23-foot requirement established for fuel movement in
LC0 3.9.6, ." Refueling Canal Water Level." Requirements for
the DHR System in other MODES are covered by LCOs in
Section 3.4, " Reactor Coolant System," and Section 3.5,
" Emergency Core Cooling System." DHR loop requirements in
MODE 6 when. water level _ is < 23 ft above the top of the
reactor vessel flange are _. located in LC0 3.9.5,. '' Decay Heat
Removal and Coolant Circulation-Low Water Level."

ACTIONS DHR loop recuirements are met by having one DHR loop
OPERABLE anc in operation, except as. permitted in the Note
to the LCO.

(continued)

(continued)
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DHR and Coolant Circulation-High Water Level
B 3.9.4

,

BASES (continued)

ACTIONS M l

(continued)
If DHR loap 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
concentration than that contained in the RCS. Therefore,

| actions that reduce boron concentration shall be suspended
! immediately.

M
If DHR loop requirements are not met, actions shall be taken
immediately to suspend operations involving an increase in
reactor decay-heat load. With no forced circulation
cooling, decay-heat removal from the core occurs by natural
convection to the heat sink provided by the water above the
core. A minimum refueling water level 23 ft above the
reactor vessel flange provides an adequate available heat
sink. Suspending any operation that would increase decay-
heat load, such as loading a fuel assembly, is prudent under
this condition,

Ou
If DHR loop requirements are not met, actions shall be
initiated and continued in order to satisfy-DHR loop
requirements. With the unit in MODE 6 and the refueling
cavity water level 2 23 ft above the top of the reactor
vessel flange, a Completion Time of 15 minutes is cllowed.
for an operator to initiate corrective actions.

SURVEILLANCE SR 3.9.4.1
REQVIREMENTS

This surveillance verifies that core temperature is s 200*F
and, thus, that core cooling is adequate. The 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 DHR System.

(continued)

(continued)

O
BWOG STS B 3.9-20 12/21/90 11:57am

1



_ . . . _ _ _ _ - . _ . . _ . . . .__ .. - . __ _

>

DHR and Coolant Circulation-High Water Level
B 3.9.4

BASES (continued)

SURVEILLANCE SR 3.9.4.2
REQUIREMENTS

(continued) This surveillance verifies that the DHR 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. T1e 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 DHR-System..
,

SR 3~9.4.3 and SR 3.9.4.4.

These surveillances verify that the instruments that monitor
core, temperature are OPERABLE. The Frequency is consistent

. with the Frequency for testing instruments'in Section' 3.3.

(For this| facility, a CHANNEL CHECK and CHANNEL CALIBRATION-
for core exit thermocouples constitutes the following:]

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

T
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DHR and Coolant Circulation--Low Water Level
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 Decay Heat Removal (DHR) and Coolant Circulation-Low Water level

BASES ,

i

BACKGROUND The purposes of the DHR 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
circulating reactor coolant through the DHR heat
exchanger (s) where the heat is transferred to the Component
Cooling Water-(CCW) System via the DHR heat exchanger. The
coolant is then returned to the RCS-via the RCS cold leg (s).
Operation of the DHR System for normal cooldown/dacay-heat
removal is manually accomplished from the control room. The
heat-removal rate is adjusted by control of the flow of
reactor coolant through the DHR 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 DHR System.

APPLICABLE If the reactor coolant temperature is not maintained below
SAFETY ANALYSES 200*F, boiling of the reactor coolant ~ could result. This

could lead to inadequate cooling of the reactor fuel due to
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 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 i

-

required to keep the reactor subcritical. The loss of i

reactor coolant and the reduction of boron concentration in I

the reactor coolant would eventually challenge the integrity
of the fuel cladding, which is a fission-product barrier.
Two trains of the DHR System are required to be OPERABLE,
and or.e is required to be in operation, to prevent this |

challenge.

(continued)

(continued)
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DHR and Coolant Circulation-Low Water Level
B 3.9.5

BASES (continued)

APPLICABLE Although the DHR System does not meet a specific criterion
SAFETY ANALYSES of the NRC Interim Policy Statement, it was identified in

(continued) the Policy Statement as an important contributor to risk
reduction. Therefore, the DHR System is retained as a
technical specification.

LC0 In MODE 6 with the water level < 23 ft above the top of the
reactor' vessel flange, both DHR loops must be OPERABLE.
Additionally, one DHR loop must be in operation to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibility
of criticality; and

c. Indication =of reactor coolant temperature when the,

core exit thermocouples are not connected.

An OPERABLE DHR loop consists of a DHR 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, a DHR loop in operation constitutes the
| following:]

| [For this facility, the following support systems are
I required OPERABLE to ensure DHR System OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the DHR System inoperable
and their justification arc as follows:]

[For this facility, the supported systems impacted by the
inoperability of a DHR 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 DHR System provides support to other
systems included in technical specifications during this
MODE of operation.

(continued)
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DHR and Coolant Circulation-Low Water Level
B 3.9.5

l
BASES (continued) i

APPLICABILITY Two DHR loops are required to be OPERABLE, and one in
o>eration in MODE 6 when the water level is < 23 ft above
t1e top of the reactor vessel flange to provide decay-heat
removal. Requirements for the DHR System in other MODES are
covered by LCOs in Section 3.4, " Reactor. Coolant System," ,

and Section 3.5, " Emergency Core Cooling System." DHR loop. !

requirements in MODE 6 when the water level is 1 23 ft
above,the top of the reactor vessel flange are located in
LCO 3.9.4, " Decay Heat Removal and Coolant Circulation-

: High_ Water Level."

.

-
, u

ACTIONS A.Y and A.f

If one DHReloop is inoperable or not in' operation, actions
shall be initiated nd continued until .the C"R. loop is
restored to-OPERABLE status and to operation or until-
123 ft Jof water level is established above the reactor-
vessel flange while maintaining the correct- boron
concentration. 'When:the water level is established at
2 23 ft above the reactor vessel flange, the Applicability
will change to that of LCO 3.9.4, " Decay Heat Removal and

O Coolant Circulation-High Water Level,"--and only one DHR
loop is required to be OPERABLE and in operation.. A
Completion Time of 15 minutes is allowed for an ?perator to
initiate corrective actions, c

,

M
If no DHR loop is OPERABLE or in operation, there will be-no
forced circulation to provide mixing to establish uniform -

boron concentrations. Reduced-boron concentration can. occur
by adding water with a 1er r boron concentration.than that;

'

contained in the RCS. Tht, cfore, actions that- reduce boron'

concentration shall-be suspended:immediately.

L M
| If no DHR loop is OPERABLE or in operation,- actions shall.be- ;!

initiated immediately and continued without interruption to
I

restore one DHR loop to OPERABLE status and operation. |-

Since the unit is in Conditions A and B concurrently, thez - '

restoration of two OPERABLE-DHR -loops and one operating DHR
loop should be accomplished expeditiously.

1

(continued)
O
t (continued)
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DHR and Coolant Circulation-Low Water Level
B 3.9.5

BASES (continued)

ACTIONS If no DHR loop is OPERABLE or in operation, alternate
(continued) actions shall have been initiated within 15 minutes under -

Condition A to establish 2 23 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 upon plant conditions. The choice
could be different if the reactor vessel head is in place
rather than removed.

In addition to Actions B.1 and B.2, procedures and;
administrative fontrols 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 attachment to Generic Letter No. 88-17
includes recommended expeditious actions such as procedures
and administrative controls. Procedures 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 DHR coupled with an inability to
initiate alternate ruoling, or addition of water to the RCS
inventory. An additional recommendation 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 DHR systems. Procedures for use of these systems
during loss of DHR events should also be provided.

Enclosure 2 to Generic Letter 88-17, "Guidanco 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.

I

SURVEILLANCE SR 3.9.5.1
REQUIREMENTS

This surveillance verifies that one DHR loop is OPERABLE, in
operation, and circulating reactor coolant. The flow rate

(continued)

(continued)
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- DHR and Coolant Circulation-Low Water Level
B 3.9.5-

O BASES (continued)

SVRVEILLANCE is determined by the flow rate necessary to provide.
REQUIREMENTS efficient- decay-heat removal- capability and to prevent

(continued) thermal and-boron stratification in the= core. In-addition,
this surveillance verifies that the other DHR._ loop is
OPERABLE.

j In addition, during operation _of th'e DHR loop with the water
level in the vicinity of the reactor vessel nozzles, the DHR

f

i ;1oop flow-rate determination must also consider the DHR pump
Esuction requirement. -The-Frequency of 12 hours.ist

sufficient considering the flow,-_ tem)erature, pump control.1

and alarm indications available-to tie operator to monitor _ |4

ithe(DHR System-in the control' room.

: . . .
-

| REFERENCES 1. !(UnitName] FSAR,' Section ( -], "(Title)."-

1

:
;

!

!

1

;

:

!
.

5
;

L

i
i

i

!
i

!
!

|

|O
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Refueling Canal Water Level
B 3.9.6

:

B 3.9 REFUELING OPERATIONS('

;
B 3.9.6 Refuelina Canal Water level

|

1

BASES
_

BACKGROVND The movement'of. fuel- assemblies within containment with
irradiated fuel in containment requires a mintaum water -
level of 23 ft above the top _of the reactor vessel flange.
During' refueling, this maintains-sufficient water level in

s

, -the containment, the refueling cavity, the refueling canal,
f Lthe fuel-transfer canal, and the spent-fuel pool._
g. Sufficient water is necessary to retain iodine fission-

:: product activity in the water in the event of a fuel-
' handling (accident (Refs. I and 2). Sufficient iodine
activity:would'be retained to limit offsite doses from the
accident to < 25% of 10 CFR 100_ limits, as-provided by the,

guidance of Reference 3.
,

APPLICABLE During movement'of fuel assemblies, the water level in the
SAFETY ANALYSES refueling cavity and-~the refueling-canal is_ an initial

condition design parameter in'the analysis _of the fuel-,

v handling accident in containment postulated _by NRC
Regulatory Guide 1.25-:(Ref.1). -.Aiminimum water level of
23 ft (Regulatory Position C;1.c of:Ref.1) allows a
decontamination factor of 100 (Regulatory Position-Col 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 gap of all the dropped
fuel assembly rods is retained by the refueling cavity

-water. 'The-fuel pellet to-cladding gap is assumed to
contain 10%-of the total fuel-rod iodine inventory (Ref. -1).

Th. 4al-handling accident analysis inside containment is
described in Reference 2. With.'a minimum water-level of
23 ft, and a minimum decay time of 72 hours prior-to. 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 Canal Water Level" satisfies Criterion 2 of the
NRC Interim Policy Statement.

. (continued)
./ \
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Refueling Canal Water Level
~8 3.9.6

BASES (continued)
_

LCO A minimum refueling cavity water level of 23 ft above the
irradiated fuel is required to ensure that the radiological
consequences of a postulated fuel-handling accident inside
containment are within acceptable limits as provided by the
guidance of Reference 3.

[For this facility, the following support systems are
required OPERABLE to ensure refueling canal water level
OPERABILITY:)

(Forithis facility, those required support systems which
upon their failure do not declare the refueling canal water
levet finoperable and their justification are as follows:]

APPLICABILITY Within the contaiheent, LC0 3.9.6, " Refueling Canal Water
Level," is applicable when moving fuel assemblies in the
presence of irradiated fuel assemblies, The LC0 minimizes
the possibility of a fuel-handling accident in containment
that is beyond the assumptions of-the safety analysis. If

irradiated fuel is not present in. Containment, there can be
no significant radioactivity release as a result of a
)ostulated fuel-handling accident. Requirements for fuel-
landling accidents in the' spent-fuel 3001 are covered by
LC0 3.7.10 " Fuel Storage Pool Water .evel."

.

ACTIONS ad
With a water level of < 23 ft above the top of the reactor

,

vessel flange, all operations involving movement of fuelI

I assemblies shall be suspended immediately to ensure that a
fuel-handling accident cannot occur. The suspension of fuel
movement shall not preclude completion of movement to a safe

|
position.

I In the event that the required refueling canal water level
I channels are found inoperable, the refueling canal water
i level is considered to be not within limits and Required
' Action A.1 applies.

(continued)
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Refueling Canal Water level
B 3.9.6-

BASES (continued)

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS -

-

. -

Verification of a minimum water level of 23 ft above the top
of_ the reactor vessel flange ensures that the design
basis for the postulated fuel-handling accident analysis ,

during refueling operations is met. Water at the required
level above the top of the reactor vessel flange limits the
consequences of damaged fuel ;ods that are postulated to
. result from a postulated fuel-handling accident' inside'
> containment (Ref. 2),,

a> c
The Frequency of 24 hours is based on engineering judgment,

n iand is considered adequate in view of the large volume of
water and' the normal procedural controls of valve positions
which:make:significant unplanned level changes unlikely.

.

REFERENCES 1. Regulatory Guide;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
Reactors," U.S' Nuclear Regulatory Commission,-

.

March 23, 1972.

2. (Unit Name]'FSAR, Section [ ) , .; "[Ti tl e) . "
.

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."

,
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Acronyms

APPENDIX A
i

Acronyms

1

The following acronyms are used, but not defined, in the Standard Technical
Specifications:

i
AC alternating current
CFR Code of Federal Regulations
DC direct current
FSAR nal Safety Analysis Report
LCO iting Condition for Operation
SR S eillance Requirement- '

,

GDC ral Design Criteria or General Design Criterion
-

The following acronym h definitions, in the Standard TechnicalSpecifications:
'

ACOT AN C TIONAL TEST
ADS Auto ization System
ADV atmos alve
AFD axial flux en
AFW auxiliary f t
AIRP air intake, purification
ALARA as low as rea
ANS American Nucle
ANSI American National Standards teA00 anticipated operational o
A0T allowed outage time
APD axial power distributi
APLHGR average planar linear h t generation rate
APRM average power range monitor
APSR AXIAL POWER SHAPING R0D
ARO all rods out
ARC auxiliary relay cabinets
ARS Air Return System
ARTS Anticipatory Reactor Trip System
ASGT asymmetric steam generator transient
ASGTPTF asymmetric steam generator transient protective trip

function
ASI AXIAL SHAPE INDEX
ASME American Society of Mechanical Engineers

(continued)
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Acronyms

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 Bo ilution Protection System
BIST ection surge tank
BIT ction tank
BOC inni of cycle
B0P a nt
BPWS withdrawal sequence
BWST age tank
BTP Branc sition

CAD containme mosphe lution
CAOC constant 1 trol
CAS Chemical
CCAS containment ati signal
CCGC containment comb eg rol
CCW component cooling er
CEA control element a
CEAC control element ass a
CEDM control element driv echa
CFT core flood tank
CIAS containment isolation actuation
COLR CORE OPERATING LIMITS REPORT
COLSS Core Operating Limits Superv System
CPC core protection calculator
CPR critical power ratio
CRA CONTROL R0D assembly
CR0 CONTROL R00 drive
CRDA CONTROL R00 drop accident
CRDM CONTROL R00 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
CS core spray
CSAS containment spray actuation signal

(continued)
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Acronyms

APPENDIX A (continued) ,

O CST

i

'

condensate storage tank
CVCS Chemical and Volume Control System

!

DBA Design Basis Accident,

i DBE Design Basis Event
DF decontamination factor

.
DG diesel generator

'

DIV drywell isolation valve
DNB eparture from nucleate boiling j
DNBR arture from nucleate boiling ratio '

DOP ytl phthalate
DPIV 11 purge isolation valve
DRPI t rod position indicator

,

j

EAB io a boundary'

i ECCS e Cooling System
. ECW ssen illed water'

ECP est d criti position
4 EDG em cy nerator
| EFAS Emer Actuation System
I EFIC emerg r in iation and control
i EFCV excess flo y
'

EFPDs effective f o'
EFPYs effective f

| EFW emergency fe
! EHC electro-hydrau' con
! E0C end of cycle
| E0C-RPT end of cycle recirculatio
: ESF engineered safety featu
! ESFAS Engineered Safety Feat tuation System
f ESW essential service water
j EVS Emergency Ventilation System

|
; FBACS Fuel Building Air Cleanup System
! FCV flow control valve
! FHAVS Fuel Handling Area Ventilation System |

i

| FSPVS Fuel Storage Pool Ventilation System
FRC fractional relief capacity>

i FR Federal Register
i FTC fuel temperature coefficient
j FWLB feedwater line break )
:

>

j (continued) )
i |
4 I

I
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Acronyms

APPENDIX A (continued).

|
| HCS Hydrogen Control System; Hydrazine Control System
; HCU hydraulic control unit

HIS Hydrogen Ignition System
| HELB high energy line break

J
HEPA high efficiency particulate air-

| HMS Hydrogen Mixing System
| HPCI high pressure coolant-injection
i HFCS high pressure core spray

HPI high pressure injection i

HPSI hig essure safety injection i

'

; HPSP hi er setpoint
; HVAC entilation, and air conditioning

HZP ze ower

!
| ICS tem

IEEE I t ical and Electronic Engineers
IGSCC inte s corrosion cracking4

; IRM inte a monitor.
i ISLH inservice and by tatic
! ITC isotherma pe fficient

K-relay control relay

-

LCS Leakage Control Sy
; LEFM linear elastic fract mec cs
'

LER Licensee Event Report
j LHGR linear heat generation rate

LHR linear heat rate,

! LLS low-low set
LOCA loss-of-coolant accident

i 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
i LPI low pressure injection
{ LPRM local power range monitor
' LPSI low pressure safety injection
: LFSP low power setpoint

!

(continued)

:

! O
!

; BWOG STS A-4 01/27/91 12:33pm
t

, ..-- - . . . . . . ~ . - . - . - . - - . . - . -



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

l

l

Acronyms

APPENDIX A (continued)

LPZ low population zone
LSSS limiting safety system settings >

LTA 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
MAPFAC'r MAPLHGR factor, power-dependent component.
MCPR imum critical power ratio
MCR control room
MCREC control room environmental control
MFI m flow interlock
MFIV ater isolation valve
MFLPD ction of limiting power density
MFRV e er regulation valve
MFW r
MG oto tor.
MOC mi f cycl
MSIS ma e n signal
MSIV mai n valve
MSLB main eak
MSSV main steam yv
MTC moderator t r cient

NDT nil-ductility pera
NDTT nil-ductility transition te re
NI nuclear instrument
NIS Nuclear Instrumentation m
NHS 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

(continued)
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| Acronyms
I

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

P0ll power dependent insertion ' limit
PDL power distribution limit
PF position factor
PIP ' position indication probe
PIV pre e isolation valve
PORV p rated relief valve
PPS ective System
PRA babi tic risk assessment
PREACS ump Exhaust Air Cleanup System; Penetration Room

i nup System-
PSW r
P/T pressu t ature
PTE PHYS ion
PTLR PRES TURE LIMITS REPCRT

QA quality as
QPT QUADRANT P0
QPTR quadrant power ti io
QS quench spray

RACS- Rod Action Control S m

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

i 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)

RPIS Rod Position Information System
RPS Reactor Protection System

,

RPV reactor pressure vessel |
RS recirculation spray
RT reference temperature
RTm nil-ductility reference temperature |
RTCB reactor trip circuit breaker |

RTD resistance temperature detector
RTM reactor trip module
RTP RATED THERMAL POWER,

RTS actor Trip System l
'

RWCU tor water cleanup
RWE r withdrawal error
RWL withdrawal limiter
RWM minimizer
RWP rk Permit
RWST r n er storage tank
RWT er tank-

I

SAFDL spe da fuel design limits
SBCS Ste 1 System
SB0 statio
SBVS Shield ent System

! % SCAT spray chemic ddi
) SCI secondary c s on1

SCR silicon cont i.

SDV scram discharg lum
i SDM SHUTDOWN MARGIN

| SER Safety Evaluation . Report
| SFRCS Steam and Feedwater Rupt tr System
! SG steam generator
! SGTR steam generator _ tube rup re
| SGTS Standby Gas Treatment System
| SI safety injection
; SIAS safety injection actuation signal
j SIS safety injection signal

SIT safety injection tanki

3 SJAE steam jet air ejector
; SL Safety Limit

SLB steam line break,

| SLC standby liquid control
! SLCS Standby Liquid Control System

SPMS
i}

Suppression Pool Makeup System
SRM source range monitor

;

;

j (continued)
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Acronyms

APPENDIX A (continued) ;

S/RV safety / relief talve
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

TADOT tri tuating device operational test
TCV t control valve-

TIP ng incore probe ,

TLD nescent dosimeter
TM/LP erma rgin/ low pressure
TS fications
TSV e

UHS Ulti
i

VCI volume Co
VFTP Ventilation gP ram
VHPT variable high po p
v/o volume percent
VS vendor specific

ZPMB zero power mode bypass
|

___

|
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Nuclear Power Reactors, dated February 6, 1987. The new STS will be used as
bases for individual nuclear power plant owners to develop improved plant-
specific technical . specifications. 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. This repo:t contains three volumes.-
Volume 1 contains the Specifications for all sections of the new STS. Volume 2
contains the Bases for Sections 2.0 - 3.3 of the new STS and Volume 3 contains
the Bases for Sections 3.4 - 3.9 of the new STS.
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U"h$y ctAg ncArmIteTechnical Specifications
... , c

Babcock and Wilcox
,7,,,,,,

PWR Unclassified
iTho Reportl

UnclassifiedO is. NvMe R Oc paces

U
l m PRICE

c . o.., m ..,

,_. . . _ . . . _ . _ , . .



. "

l,e'
;

,

a
|

|
.,

O

,- e - - _ m ,.. _ _ _ _ , . ..

. .


