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AVAILADILITY NOTICE

Availability of Reference Matorials Cited in NRC Publications -

Most documonts cited in NRC publications will be availablo from one of the following
sources:

1. The NRC Public Document Room, 2120 L Stroot, NW, Lower Level Washington, DC
20555

2, The tuperintoident of Documents, U.S. Government Printing Offico, P.O. Box 37082.
Washington, DC 20013 7082

3. The National TechnicalInformation Service, Springfield VA 22161

Although the listing that follows represents the majority of documents cited in NRC publica-
tions, it is not intended to be exhaustivo,

Roforenced documents availablo for inspoction and copying for a leo from the NRC Public
Document Room includo NRC correspondence and internal NRC momoranda; NRC Office of
inspection and Enforcement bulletins, circulars, information noticos, inspection and investi-
gation noticos; Licensoo Event Reports; vendor reports and correspondonce: Commission
papors; and applicant and licens00 documents and correspondence.

The following documents in the NUREG serios are available for purchase from the GPO Sales
Program: formal NRC staff and contractor reports NRC sponsored conforonco proceed-
ings, and NRC booklets and brochuros. Also available oro Regulatory Guidos, NRC regula-
tions in the Code of Federal Regulations, and Nucioar Rogulatory Commission issuances.

Documents available from the Natione! Technicalinformation Service include NUREG series
reports and technical reports prepared by other federal agonclos and reports prepared by
the Atomic Enorgy Commission, forerunnor agency to the Nuclear Regulatory Commission.

Documents availablo from public and special technical librarlos include all open literaturo
Itoms, such as books, journal and periodical articlos, and transactions, Federal Registor
noticos, fodotal and stato logislation, and conprossional reports can usurIIy be obtalnod
from these librarios.

Documents such as thosos, dissertations, foreign reports and translations, and non NRC
contaronco procoodings are avallebe for purchaso from the organization sponsoring the
publication cited.

Single copios of NRC draft reports are availabio froo, to the extent of supply, upon written
roquest to the Office of information Resources Management. Distribution Section, U.S.
Nuclear Rogulatory Commission Washington, DC 20555.

Copios of industry codes and standards used in a substantive manner in the NRC regulatory
process are maintained at the NRC Library, 7920 Norfolk Avenue, Bothosda, Maryland, and
are available thoro for reference uso by the public. Codos and standards are usually copy-
righted and may b) purchased from the originating organization or, if they aro American
National Standards, from the Americen National Standards institute,1430 Droadway,
Now York. NY 10018.

O

-



1

('
i

C

PREFACE

This DRAFT NUREG presents the results of the Nuclear Regulatory Commission
(NRC) staff review of the Westinghouse Owners Group (WOG) proposed new
Standard Technical Specifications (STS). These new STS were developed based
on the criteria in the interim Commission Policy Statement on Technical
Specification Improvements for Nuclear Power Reactors, dated February 6,1987.

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

Comments should be submitted no later than March 15, 1991, in accordance with
the following guidance: The exact wording of each proposed change should be
marked in pen and ink on copies of all the affected pages of DRAFT NUREG-1431,
" Standard Technical Specifications, Westinghouse Plants." Each proposed
change should be numbered. Each proposed change should be accompanied with a
separate technical justification, cross referenced to the applicable proposed
change on the marked up pages.

Submit written comments to: David L. Meyer, Chief, Regulatory Publications
Branch, Division of Freedom of Information and Publications Services. Office
of Administration, U. S. Nuclear Regulatory Commission, Washington, DC 205S5.
Hand deliver comments to: 7920 Norfolk Avenue, Bethesda, Maryland, between
7:45 a.m. and 4:15 p.m. on Federal workdays,
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RCS Pre:sure, Temperature, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure., Temperature. and Flow Deoarture from Nucleate Boiling
,(DNB) Limits

BASES
m

BACKGROUND These Bases address requirements for maintaining RCS
pressure, temperature, and flow within the 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 of operating conditions. The limits placed on RCS
pressure, temperature, and flow ensure that the minimum
departure from nucleate boiling ratio (DNBR) will be met for
each of the transients analyzed.

The RCS pressure limit is consistent with operation within
the nominal operational envelope. Pressurizer pressure
indications are averaged to come up with a value for
comparison to the limit. A lower pressure will cause the
reactor core to approach DNBR limits.

/O The RCS coolant average temperature limit is consistent with
() full power operation within the nominal operational

envelope. Indications of temperature are averaged to
determine a value for comparison to the limit. A higher
average temperature will cause the core to approach DNDR
limits.

The RCS flow rate normally remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS flow limit corresponds to that assumed for DNB analyses.
Flow rate indications are averaged to come up with a value
for comparison to the limit. A lower RCS flow will cause
the core to approach DNBR limits.

Operation for signific. int periods of time outside these DNB
limits increases the 1.kelihood of a fuel cladding failure
in a DNB-limited event.

APPLICABLE The requirements of this LCO represent the initial
SAFETY ANALYSES conditions for DNB-limited transients analyzed in the plant

safety analyses (Ref. 1).

(continued)
I

(continued)
U
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RCS Pressure, Temperature, and flow DNB Limits

B 3.4.1

BASES (continued)

APPLICABLE The safety analyses have shown that transients initiated
SAFETV ANALYSES from the limits of this LC0 will result in meeting the DNBR

(continued) criterion of 2 (1.3). This is the acceptance limit for the
RCS DNB parameters. Changes to the facility which could
impact these parameters must be assessed for their impact on
the DNBR criterion. The transients analyzed for include
loss of coolant flow events and dropped or :; tuck rod events.
A key assumption for the analysis of these events is that
the core power distribution is within the limits of
LC0 3.1.7, " Control Bank Insertion Limit:", LC0 3.2.3,
" AXIAL FLUX DIFFLRENCE (AFD)"; and LCO 3.2.4, " QUADRANT
POWER TILT RATIO (QPTR)."

The pressurizer pressure limit of (2200) psig and the RCS
average temperature limit of [581)'f correspond to
analytical limits of [2205) psig and [595)*F used in the
safety analyses, with allowance for mensarement uncertainty.

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

O
LCO This LC0 provides limits on the monitored process variables,

pressurizer pressure, RCS average temperature, and RCS total
flow rate to ensure that the core operates within the limits
assumed in the safety analyses. Operating within these
limits will result in nieeting DNBR criteria in the event of
a DNB-limited transient.

RCS total flow rate contains a measurement error of (2.0]%
based on performing a precision heat balance and using the
result to calibrate the RCS flow rate indicators. Potential
fouling of the feedwater venturi, which might not be
detected, could bias the result from the precision heat
balance in a non-conservative manner. Therefore, a penalty
of 0.1% for undetected fouling of the feedwater venturi
raises the nominal flow measurement allowance to [2.1]% for
no fouling.

Any fouling that might bias the flow rate measurement
greater than 0.1% can be detected by monitoring and trending
various plant performance parameters, if detected, either

(continued)

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

BASES (continued)

LCO the effect of the fouling shall be quantified and
(continued) compensated for in the RCS flow rate measurement or the

venturi shall be cleaned to eliminate the fouling.

The LCO numerical values for pressure, temperature, and flow
are given for the measurement location, but have not been
adjusted for instrument error.

APPLICABILITY in MODE 1, the limits on pressurizer pressure, RCS coolant
average temperature, and RCS flow rate must be maintained
during steady-state pump operation in order to ensure that
DNBR criteria will be met in the event of an unplanned loss
of coolant flow or other DNBR-limiting transient. In all
other MODES, the power level is low enough that DNB is not a
concern.

The limit on pressurizer pressure is not applicable during i

short-term operational transients such as a THERMAL POWER
ramp increase in excess of 5% RATED THERMAL POWER (RTP) per
minute or a THERMAL POWER step increase in excess of 10%p RTP. These conditions represent short-term perturbations

Q where actions to control pressure variations might be
counterproductive. Also, since they represent transietts
initiated from power levels less than 100% RTP, an increased
DNBR margin exists to offset the temporary pressure
variations.

;

Another set of limits on DNB-related parameters is provided
in SL 2.1.1, " Reactor Core Safety Limits." Those limits are
less restrictive than the limits of this LCO, but violation
of a Safety Limit (SL) merits a stricter, more severe
Required Action. Should a violation of this LCO occur, the
operator must check whether an SL may have been exceeded.

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

BASES (continued)

ACTIONS U
RCS pressure and RCS average temnerature are controllable
and measurable parameters. With one or both of these
parameters not within LC0 limits, action must be taken to
restore parameters.

RCS total flow rate is not a controllable parameter and is
not expected to vary during steady-state operation. If the
indicated RCS total flow rate is below the LCO limit, power
must be reduced as required by Required Action B.1 to
restcre DNB margin and eliminate the potential for violation
of the accident analysis bounds.

The 2-hour Completion Time for restoration of the parameters
is based on providing sufficient timt _ adjust plant'

parameters, determine the cause for the off-normal
condition, and restore the readings within limits, and is
based on plant operating experience.

The Completion Time of Required Action A.1 has been pror'ded
with a Note to clarify that all RCS ON8 parcmeters for this
LC0 are treated as an entity with a single Completion Time,

'

i.e., the Completion Time is on a Condition basis.

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

M
If Required Action A.1 is not met within the Com)1etion
Time, the plant must be placed in a MODE in whic1 the LC0
does not apply. This is done by placing the plant in at
least MODE 2 in 6 hours,

in MODE 2. the reduced power condition eliminates the
potential for violation of the accident analysic bounds.
The 6 hours specified is a reasonable time ;- sily
permits the plant power to be reduced at an c. .iy rate in
conjunction with even control of steam generator heat
removal.

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

BASES (continued)
b

SURVEILLANCE SR 3.4.1.1
REQUIRDJ'TS

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 pressurizer pressure is
sufficient to ensure that the pressure can be restored to a
nc mal operation, steady-state condition following load
changes and other expected transient operations. The
12-hour interval has been shown by operating practice to be
sufficient to regularly assess for potential degradation and
to verify operation is within safety analysis assumptions.

(For this facility, pressurizer pressure is measured as
follows:)

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of
2 hours to restore parametcrs that are not within limits,
the ';2-hour Surveillance of RCS average temperature is
suf(.cient to ensure that the temperature can be restored to
a normal operation, steady-state condition following load

/gd,t 9 changes and other expected transient operations. The
12-hour interval has been shown by operating practice to be

sf sufficient to regularly assess for potential degradation and
to verify operation is within safety analysis assumptions.

e c

[For this facility, RCS average temperature is measured as5

I follows:]

SR 3.4.1.3

The 12-hour Surveillance of RCS totai flow rate is performed
using the installed flow instrumentation. The 12-hour
interval hat, been shown by operating practice to be
sufficient to regularly assess potential degradation and to
verify operation within safety analysis assumptions.

[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

(continued)

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

BASES (continued)

SUkVEILLANCE allows the installed RCS flow instrumentation to be
REQUIREMENTS tlibrated and verifies that the actual RCS flow is greater

(continued) nan or equal to 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.

An exception to SR 3.0.4 is claimed for the performance of
the precision heat balance required by SR 3.4.1.4. This
exception is appropriate since the heat balance requires the
plant to be at a minimum of 90% RTP to obtain the stated RCS
flow accuracies. The surveillance shall be performed within
24 hours after reaching 90% RTP.

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

, =

0

|
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RCS Minimum Temperature for Criticality :

8 3.4.2
,

g . .B 3.4 REACTORCOOLANTSYSTEM(RCS)

B 3.4,2: RCS Minimum Temperature For Criticality

BASES

DAC' GROUND -This LCO is based upon meeting several major considerationsK

before the reactor can be made critical and while the
reactor is critical.

The first consideration is moderator temperature coefficient
(MTC),LCO-3.1.4. In the transient and accident analyses,
the MTC is assumed to be in a range from slightly positive
.to. negative and the operating temperature is assumed to be
within the nominal operating envelope while the reactor is
critical. The LCO on minimum temperature for criticality
helps ensure the plant is operated consistent with these
assumptions.

The second consideration is the protective instrumentation.
Because certain protective instrumentation (e.g., excore
neutron detectors) can be affected by moderator temperature,
a temperature value within the nominal operating envelope is

O chosen-to ensure proper indicat' ion and response while the
reactor is critical.

The third consideration is the pressurizer operating
characteristics. The transients and accident analyses
assume that the pressurizer-is within-its normal startup and
operating range (i.e., saturated conditions and steam bubble
present), It is also assumed that the RCS temperature is
within its normal. expected range for startup and power
oparation. Since the-density of the water, and hence the
response of the pressurizer to transients, depends upon the
initial temperature of the moderator, a minimum value for
moderatoritemperature within the nominal operating envelope
is chosen.-

TM fourth consideration is that the reactor vessel is above
its minimum nil-ductility reference temperature when the
reactor is critical.

(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES (continued)

APPLICABLE The minimum temperature for criticality limitation provides
SAFETY ANALYSES a small band, 6*F, for critical operation below hot zero

power (HZP) temperature. This band allows critical
operation slightly below HZP tryarature during plant
startup, but this does not adversely affect any safety
analyses since the MTC is not significantly affected by the
small temperature difference between HZP temperature and the
minimum temperature for criticality.

Although the RCS minimum temperature for criticality is not
itself an initial condition assumed in Design Basis
Accidents (OBAs), the closely aligned temperature for HZP is
a process variable that is an initial condition of DBAs such
as the rod cluster control assembly (RCCA) withdrawal, RCCA
ejection, and main steam line break accidents performed for
zero power that either assumes the failure of, or presents a
challenge to, the integrity of a fission-product barrier.

The low power safety analyses _ assume initial RCS loop
temperatures 2 the HZP temperature of 547'F (Ref.1). These
D" analyses establish the acceptance limits for the minimum
te.<.perature for criticality. Reference to the analyses for
these DBAs is used to assess changes to the facility which
could affect the minimum temperature for criticality as they
relate to the acceptance limits.

The RCS minimum temperature for criticality ensures the HZP
temperature at criticality is within a small band, is a
process variable monitored by the operators during startup,
and is displayed on permanently installed instrumentation in
the control room. As such, the RCS minimum temperature for
criticality satisfies Criterion 2 of the NRC Interim Policy
Statement.

LC0 Compliance with the LC0 ensures that the reactor will not be

made or maintained critical (k[e' HZP temperature, which is
2 1.0) at a temperature

less than a small band below tI
assumed in the safety analysis. Failure to meet the
requirements of this LCO may produce initial conditions
inconsistent with the initial conditions assumed in the
safety analysis.

(continued)
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RCS Minimum Temperature for Criticality
B 3.4.2

BASES (continued)-:

APPLICABILITY In MODES 1-and 2, with k 2 1.0 LC0 3.4.2 is applicable
since the reactor can only be critical-(k , h 1.0) in these

7

MODES. In addition, reactor criticality is permitted only
-

when any RCS average loop temperature is > 551*F and the
T -T deviation alarm is in an alarm state. In the
rEdgeof*'541'F,attheminimumtemperatureforcriticality,
to 547'F, there is a potential- for- RCS loop average
temperature to fall below the LC0 requirement. Below 547'F,
T is_-essentially constant and equal to 547'F (

To)thei

~Th,e,refore, a T ' loop,,a,verage temperature below T
.

-T deviation alarm would be
movementofRCE andno loadwould alarm l'F above-the minimum temperature for
criticality. As power level increases, each RCS loop

| average temperature increases to a value far enough above
,

547'F that- the- potential for RCS loop average temperatures
to fall below 541*F is so diminished that this LCO is no
longer applicable.

The special-test: exception of LC0 3.1.12. " MODE 2 PHYSICS
TEST Exceptions," permits PHYSICS TESTS to be performed at-

15.0% of RATED THERMAL POWER with RCS loop average
temperatures = slightly lower than normally allowed so that

O fundamantal- nuclear characteristics of the core can-be
verifiM. In order for nuclear characteristics to be
accur.o.ely measured, it may~be necessary to operate outside '

- the normal restrictions.of this LCO. For example, to '

= measure the MTC at beginning of- cycle, . it is necessary to
allow RCS loop average temperatures to fall below T j ,

whichmaycauseRCSloopaveragetemperaturestofaliTielow
the temperature limit of this LCO.

ACTIONS -Ad

-With RCS loop average temperature below.541*F, restoration
-

is required within-15 minutes.JThe Completion Time of-
15 minutes restricts the period for-operation outside the

-

analyzed limits. The Completion ' Time -is reasonable 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 RCS loop

:: average temperature is determined to be inoperable-

(continued)

(continued)
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RCS Minimum Temperature for Criticolity
B 3.4.2

BASES ; continued)

ACTIONS Required Action A.1 applies to restoring such equipment to
(continued) OPERABLE status,

ikZ

If the Required Action is not met within the required
Completion Time, the plant must be placed in a MODE in which
the LC0 does not apply. This is done by placing the plant
in MODE 3 within 30 minutes. Rapid reactor shutdown can be
readily and practically achieved within a 30-minute period.
The basis for the time is derived from the ability to
perform the action and the urgency of maintaining the plant
within the analyzed range.

SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

RCS loop average temperature is required to be verified
above 541*F within 15 minutes prior to achieving criticality
and every 30 minutes thereafter. The 15-minute time period
is long enough to allow the operator to adjust temperatures
or delay criticality so the LC0 will not be violate I,
thereby providing a'ssurance that the safety analyses are not
violated.

When any RCS loop average temperature is less than 547'F and
the T -T deviation alarm is alarming, RCS loop average
tempeFEtur,ges could fall below the LCO requirement without
additional warning. The SR to verify RCS loop average
temperatures every 30 minutes is frequent enough to prevent
the inadvertent violation of the LCO.

[For this facility, RCS loop average temperature is measured
as follows:]

REFERENCES 1. [ Unit Name] FSAR, Section [15.0.3], "[ Title]."

O
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- RCS P/T Limits
B 3.4.3

-B 3.4- REACTOR-COOLANT SYSTEM (RCS)
-

B 3.4.3 RCS Pressure and Temperature (P/T) Limits '

BASES
._

BACKGROUND All components of the RCS are designed to withstand effects -
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup)
and shutdown (cooldown) operations, power transients, and
reactor trips. This LC0 limits the pressure and temperature
changes during RCS heatup and cooldown, within the design -i
assumptions and the stress limits for cyclic operation.

LCO 3.4.3 contains P/T limit curves for heatup, cooldown,
inservice leak and hydrostatic (ISLH) testing, and

,

criticality, and data for the maximum rate of change of
reactor coolant temperature.

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

l is within the allowable region.

Tho LCO establishes operating limits that provide-a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure, and the LC0
limits apply mainly to the vessel. The limits do not apply
to the pressurizer, which has different design
characteristics and-operating functions.

10 CFR 50, Appendix G (Ref,1) requires the establishment of
P/T limits for specific material fracture toughness-
requirements of the RCPB materials. An adequate margin to
brittle failure must be provided during normal o)eration,
anticipated operational occurrences, and system lydrostatic

-tests. Reference 1 mandates the use of the American Society
of Mechanical Engineers (ASME) Code, Section III, Appendix G
_(Ref. 2).

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

BACKCROUND Reference 1 addresses the concern that undetected flaws can
(continued) exist in the RCPB components and can result in brittle

(non-ductile) failure if subjected to unusual pressure or
thermal stresses. Certain RCS P/T combinations can cause
stress concentrations at flaw locations, which, in turn, can
cause flaw growth and result in failure before the ultimate
strength of the material is reached. Material touguness
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
portion of the RCPB in a high fluence area, the vessel
beltline region, steadily decreases in ductility with
exposure time.

Linear elastic fracture mechanics (LEFM) methodology is used
to determine the stresses and material toughness at
locations within the RCPD. The LEFM methodology follows the
guidance given by 10 CFR 50, Appendix G; ASME Code,
Section 111, Appendix G; and Regulatory Guide 1.99 (Ref. 3).
Although any location 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), the American Society for
Testing Material (ASTM), 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 NOT is that
temperature below which non-ductile fracture failure may
occur. Ductile failure may occur above the NDT.

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

f%
! ) BASES (continued)

BACKGROUND A range of NDT data points for the steel alloy used in
(continued) reactor vessel fabrication has been established by testing,

but the exact value of NDT cannot be determined. Therefore,
a nil-ductility reference temperature (RT,91) has been
established by experimental means. The neutron
embrittlement effect on the material toughness is reflected
by increasing the RT,37 as exposure to neutron fluence
increases.

In effect, the temperature below which non-ductile failure
can occur increases over time in operation. Reference 3 +

provides guidance for evaluating the effect of neutron
fluence. To assist in evaluating the amount of RT shiftNor
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.

increases with vessel exposure to neutron
As the RT, I the material toughness decreases, the P/T limitfluence anc
curves are correspondingly adjusted. This gives limits that
provide pressure boundary protection over the design life of
the vessel. The effect of the RT shift is to cause the

[N pressure limit to decrease at a gYven temperature.

"]\
The actual shift in the RTygy of the vessel material will be
established periodically by removing and evaluating the
irradiated reactor vessel material specimens, in accordance
with ASTM E 185 (Ref. 5) and Appendix H of 10 CFR 50
(Ref. 6). The operating P/T limit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 3.

This specification provides two types of limits:

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

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

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

(continued)

b (continued)
V
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RCS P/T Limits
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 reversal alters the location of the tensile
stress between the outer and inner walls.

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

The criticality limit curve 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 ISLH Testing. However, the
criticality curve 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 LC0 limits is that the RCS
has been operated under conditions that could have resulted
in brittle failure of the RCPB, possibly leading to a
non-isolable leak or loss-of-coolant accident. In the event
these limits are exceeded, an evaluation must be performed

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

' BASES |(continued)_

BACKGROUND. to determine.the effect on the_ structural integrity of the
-(continued) RCPB components.- ASME Code; Section XI, Appendix E-(Ref. 7)

provides a recommended methodology for evaluating an
operating event that causes an excursion outside the limits.

.

APPLICABLE - The P/T limits are not derived from Design Basis Accident
SAFETY ANALYSES (DBA) analyses. They are. prescribed during normal operation

to avoid encountering pressure, temperature,-and temperature
rate-of-change conditions that might cause undetected flaws
-to propagate and cause non-ductile failure.of the RCPB, an
unanalyzed condition. Reference 8 establishes the
methodology for determining the P/T limits. Although the
P/T limits are not derived from any DBA, the P/T limits are

tacceptance limits since.they preclude operation in an
unanalyzed condition.

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

a. Define-the temoerature orofile. The reactor coolantO temperature rate of- change is defined so that normal
h plant operation can readily. proceed without

constraint. Cooldown and ISLH Testing rates-of change
are similarly-defined. These rates of change become
LCO limits, as well as the bases for the heat transfer
calculations.

b. Perform heat transfer calculations. The results
determine the thermal gradient through the vessel
wall. The analyses account for variances in flow rate
and the_ consequent changes in the. rate of heat
transfer between the : reactor coolant and the wall
during different stages of heatup and cooldown.

c '. Establish the material tounhness as a function of
RT wot. ASME Code, Section.III, Appendix G provides

.

-the basis for RT --and Regulatory Guide 1.99-provides
thebasisfor.adftIs,tingRT' as a-function of neutron
fluence and matertal constWuents and impurities.

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

APPLICABLE d. Perform a LEFM analysis to establish the pressure and

SAFETY ANALYSES _t_emnerature limits. The criterion for setting the

(continued) limits is that the combined pressure and temperature
stressos cannot exceed the material toughness for the
specific temperature under examination. The
analytical stress concentration at each location is
riven by postulating specific flaw sizes. Stress
intensity factors for pressure and temperature are
calculated and compared to a reference stress
intensity factor. Safety factors are applied to the
pressure stress intensity factor.

With the material toughness established as a function
stress analyses are performed per Reference 2

of RT ;the P/T limits.g,
to set The limiting location of
maximum stress may vary during heatup or cooldown
operations, depending on prer,sure, temperature, and
temperature rates nf 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 pressure
and temperature instruments.

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

The calculation assumes a semi-elliptical surface dpfect
with a depth 0f one-quarter of the wall thickness, ; T, and
a length of 3 T exists first at the inside of the vessel
wall,thenaltheoutsideofthevesselwall. These
dimensions are well within the current detection
capabilities of inservice inspection techniques. Therefore,

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

(Oi BASES (continued)J

APPLICABLE the P/T limit curves developed for this postulated defect
SAFETY ANALYSES are conservative and provide adequate protection against

(continued) non-ductile failure.

To ensure that the radiation embrittlemcat ef fects on the
RT,g; are accounted for in the calculations for the limit

(of the various reactorcurves, the most limiting RT,d includes a radiation-inducedvessel 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
the RT shift and state the number of effective full power
yearsIorwhichthisshiftapplies.y

of the beltline region material
The actual shift in RT,i'odically during operational historywill 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

f essentially identical, the measured transition shift 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 thanthe calcufa for the presumed radiation exposure.
uo7

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

LC0 The two elements of this LC0 are:

a. The limit curves for heatup, cooldown, ISul testing
and c*iticality; 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.

1
'

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

LC0 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 ISLH
testing P/T limit curves. Thus, the LC0 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 P/T regime or the severity of the rate of
change of temperature;

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

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

APPLICABILITY The R~ 0/T limits LC0 provides a definition of acceptable
opera'..ui, for prevention of non-ductile (brittle) failure in
accordance with 10 CFR 50, Appendix G (Ref. 1). Although
the P/T limits were developed to provide guidance for
operation during heatup or cooldown (MODES 3, 4, and 5) or
ISLH testing, they are applicable at all times in keeping
with the concern for non-ductile failure. The limits do not
apply to the pressurizer.

During MODES 1 and 2, other Technical Specifications provide
limits for operation that can be more restrictive than or
supplement these P/T limits. LC0 3.4.1, "RCS Pressure,
Temperature, and Flow DNB Limits"; LC0 3.4.2. "RCS Minimum
Temperature for Criticality"; and Safety Limit 2.1, " Safety
Limits," also provide operational restrictions for pressure
and temperature and maximum pressure. Furthermore, MODES I
and 2 are above the temperature range of concern for non-
ductile failure, and stress analyses have been performed for
normal maneuvering profiles, such as power ascension or
descent.

(continued)
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RCS P/T Limits
B 3.4.3

U[ - BASES (continued)

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 outside the P/T limits must be restored to within
the limits. The RCPB must be returned to a condition that
has been verified by stress analyses. Restoration _is in the
proper direction to reduce RCPB stress.

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

(d and must be completed before continuing operation. Several
methods may be used, including comparison with preanalyzed
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,

r

ASME Code, Section XI, Appendix E (Ref. 6) may be used tos

support the evaluation. However, its use is restricted to

evaluation of the vessel beltline. The evaluation must
eC.end 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
special, event-specific stress analyses or inspections. A
favorable evaluation most be completed before continuing to
operate.

Condition A is modified by a Note requiring both Required
Action A.1 and Required Action A.2 to be completed whenever
the Condition is entered. The Note emphasizes the need to
restore operation within limits and perform the evaluation

(continued)

(A) (continued)N/
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RCS P/T Limits
B 3.4.3

BASES (continued)

ACTIONS of the effects of the excursion outside the allowable
(continued) limits. Restoration alone is insufficient because higher-

than-analyzed stresses may have occurred and may have
affected the RCPB integrity.

The combination of RCS pressure and temperature is
considered out of limits if the equipment used to measure
RCS pressure or temperature is determined to be inoperable.
Required Action A.1 and Required Action A.2 apply to
restoring such equipment to OPERABLE status.

B.1 and BJ

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

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

If the required evaluation for continued operation cannot
be accomplished in 72 hours or the results are indeterminate
or unfavorable, action must proceed to reduce pressure and
temperature as specified in Requit s| Action B.1 and Required
Action B.2. A favorable evaluation must be completed,
documented, and approved before returning to operating P/T
conditions.

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

The 6-hour Completion Time is reasonable by operating
experience to reach the required MODE from full power, in an
orderly manner &nd without challenging plant systems.

The 36-hour Completion Time for achieving MODE 5 also
considers operating experience to reach the required MODE

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

A
I i BASES (continued)V

ACTIONS from full power in an orderly manner and without challenging
(continued) 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.

.

SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

Verification that operation is within LC0 limits is required
every 30 minutes when RCS P/T conditions are undergoing
planned changes. This Frequency is considered reasonable in
viow 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 reasor.aole
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,

p
'j A Note requires this Surveillance to be performed onlyg

during system heatup, cooldown, and ISLH testing. No SR is-

given for criticality operations because LC0 3.4.2, "RCS
Minimum Temperature for Criticality," contains a more
restrictive requirement.

[For this facility, RCS P/T are measured as follows:]

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

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

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

'

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

(continued)

(continued)
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RCS P/T Limits
B 3.4.3

BASES (continued)

REFERENCES 5. ASTM E 185-82, " Standard Practice for Conducting
(continued) Surveillance Tests for Light-Water Cooled Nuclear

Power Reactor Vessels," July 1982.

6. Title 10, Code of Federal Regulations Part 50,
Appendix 4, " Reactor Vessel Material Surveillance
Program kequirements."

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

8. WCAP-7924-A, " Basis for Heatup and Cooldown Limit
Curves," April 1975.

._ __
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RCS Loops-MODES 1-& 2
B 3.4.4

8 3.4 REACTOR COOLANT SYSTEM-(RCS). ,

B 3.4.4 RCS Looos-MODES 1 & 2
-

BASES
- . _ . _ . . - . - - . - - - - - - . - - - -

,

BACKGROUND The primary function of the reactor-coolant 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

jhof secondary plant. .

u ps

sh?The sed $ndary functions of the RCS include:
% N .

ba.dWderating'the neutron energy level to the thermal
%@hstatertoQncreasetheprobabilityoffission;
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Carrying thers91M9e neutron poison,' boric acid;c.=
* A Gy;V jyy

'ProvidimjiilsocoNd barrier against fission-productd.
release'to thCenvironment; and

n s$f9hy
e. Removal of the heat generated in the fuel due to-

-

fission-product decayifolldwing a unit shutdown.
v. Nr g .

Thereactorcoolantiscirculat'edothrough(four loops
connected in parallel to the reactor ' vessel, eac]h containing |
a SG, a reactor enolant pump 1(RCP), and appropriate flow and-
temperature instrumentation for~both control-and protection.
The reactor vessel contains the cladded fuel. The-SGs
provide:the heat sink to the isolated secondary coolant.
The_ RCPs circulate ~ the. coolant through the reactor vessel t

and,SGs- at. a sufficient rate to ensure proper heat transfer
and prevent fuel damage. This: forced circulation of the
reactor coolant ensures mixing of the coolant for proper
boration and chemistry control.

> ,

APPLICABLE- Safety analyses contain various assumptions for the design -
SAFETY ANALYSES bases accident initial conditions including RCS pressure, i

RCS temperature, reactor power level, core parameters, and '

9 safety system setpoints. The important aspect for this LCO

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

BASES (continued)

APPLICABLE is the reactor coolant forced flow rate, which is

SAFETY ANALYSES represented by the number of RCS loops in service.
(continued)

Both transient and steady-state analyses have been performed
to establish the effect of flow on the departure from
nucleate boiling (DNB). The transient and accident analyses
for the plant have been performed assuming (four] RCS loops
are in operation. The majority of the plant safety analyses
are based 'on initial conditions at high core power or zero
power. The accident analyses which are most important to
RCP operation are the (fouri pump coastdown, single pump
locked rotor, single pump (b'oken shaft or ccastdown], and
rod withdrawal events.

,

The above analyses are for Design Bcsis Accidents (DBAs)
that establish the acceptance limits for the RCS loops.
Reference to the analyses for these DBAs is used to assess
changes to the RCS loops as they relate to the acceptance
limits.

Steady-state DNB analysis 'has been performed for the (four]
RCS loop operation. For :(four] RCS loop operation, the
steady-state DNB analysis, which generates the pressure and
temperature safety limit (i.e.', the departure from nucleate
boiling ratio (DNBR) limit) assumes a maximum power level of
109% RATED THERMAL POWER (RTP). This is the design
overpower condition for (four] RCS loop operation. The
value for the accident analysis setpoint of the nuclear
overpower (high flux) trip is 107% 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.

The plant is designed to operate with all RCS loops in
operation to maintain DNBR above the safety limit, during
all normal operations and anticipated transients. By
ensuring heat transfer in the nucleate boiling region,
adequate heat transfer is provided between the fuel cladding
and the reactor coolant.

RCS loops satisfy Criterion 2 of the NRC Interim Policy
Statement, because the RCS flow rate is an initial condition
for transient and steady-state analyses.

(continued)
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RCS Loops-MODES 1 & 2 !
B 3.4,4

h BASES-- (continued)
gf

LCO' The purpose of this LCO is to require an adequate forced
flow rate for core heat removal. Flow is represented by the
number of RCPs in operation for removal of heat by the _SGs,
To meet safety analysis acceptance criteria for DNB, (four)
pumps are required at-rated power.

An OPERABLE RCS loop is composed of an OPERABLE RCP in
operation providing forced flow for heat transport and an
OPERABLE SG in accordance with the Steam Generator Tube =

CSurveillance . Program. RCS loop OPERABILITY also includes
M ?the- appropriate instrumentation for flow, level, . pressure,

and temperature for control, protection, and indication,'

g[For1this facility, these specific instrumentation channels
mare:] f g Xi

>: .v .-

(For this(facility, an RCS loop in operation is comprised of
the ~ following:]'

(Forthislicility,Ne3followingsupportsystemsaref
required to,be10PERA8tE to ensure RCS loop OPERABILITY:]

- M RN >
-(Forthisfacilit)sthose,requiredsupportsystemswhich,

-n upon their failuref do notit'egbire-declaring the RCS loops
;( inoperable and thel usti icati are as follows:]

InMODES1and2,thereactoris:!g@critical and thus has the-APPLICABILITY
potential to produce maximum, THERMAL POWER. Thus, to ensure
that the assumptions of theiaccident analyses remain valid,
all RCS loops are required to be OPERABLE and in operation
in these-MODES to prevent DNB and-' core damage.

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

Operation-in-other MODES-is covered by LCO 3.4.5 (MODE 3),
LC0 3.4.6 (MODE 4), LC0 3.4.7-(MODE 5, Loops Filled), and
LC0 3.4.8-(MODE 5, Loors Not Filled).

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

BASES (continued)

ACTIONS M
If the required number of RCS loops are not OPERABLE or not
in operation, the Required P tion is to reduce power and
bring the plant to MODE 3. ine Required Action lowers power
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 that the required
number of loops,are OPERABLE, 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 DNB. The Frequency of 12 hours is sufficient
considering other indications.and alarms available to the
operator in the control, room to' monitor RCS loop
performance.

,
,

SR 3.4.4.2

This Surveillance provides the means necessary to determine
LG OPERABILITY in an operational MODE. The requirement to
demonstrate SG tube integrity in accordance with the Steam
Generator Tube Surveillance Program, emphasizes the
importance of SG tube integrity. Even though this
Surveillance cannot be performed at normal operating
conditions, its inclusion in this specification is necessary
to invoke the Technical Specification requirement for this
important inspection program. The preservice, inservice
and, if required, augmented inservice inspections performed
at shutdown are to demonstrate SG performance and gauge its
reliability. During operating conditions, the best
indication of SG operation is the RCS water inventory
balance performed in accordance with the requirements of
LC0 3.4.13, "RCS Operational LEAKAGE."

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

,

M BASES (continued)

REftRENCES 1. (UnitName]FSAR,Section( ), "[ Title) . "
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RCS Loops-MODE 3.

B 3.4.5

.-

( B 3.4 REACTOR COOLANT SYSTEM (RCS)

A~)
B 3.4.5 BLS Loops-MODE 3

BASES

BACKGROUND -In MODE 3, the primary function of the reactor coolant is
removal of decay heat and transfer of this heat, via the
steam generator (SG) to the secondary plant fluid. The
secondary function of the reactor coolant is to act as a

y carriedor soluble neutron poison, boric acid.

N The reactor coolant' is circulated through-[four) RCS loops, I

% ~ connected inDparallel to the reactor vessel, each containing
NantSG, a ; reactor coolant pump (RCP), and appropriate flow,

~

pressure,tievel,1 and temperature instrumentation for-
contro1; protection, and indication. The reactor vessel
contains the.cladded fuel. -The SGs provide the heat sink.
The RCPs circulate the1 water through the reactor vessel and
SGs at a?sufficientirate to ensure proper heat transfer and-
. revent fueldamage"g-p

; , c,

InMODE3,.RCPsaveusedtofprovideforcedcirculationfor
~

heat renoval during/heatup'andecooldown. The MODE 3 decay-a- -

;i heat removal ' requirements-are low.enough.that a single RCS
loop with one RCP running'isysufficient to remove core decay 1"

heat. However, two RCS loops'are' required to be OPERABLE to
ensure redundant- capability for decayfheat removal .

;y mp

QV
APPLICABLE -

Whenever the reactor trip breakers are in the closed
SAFETY ANALYSES- position,--the possibility of an inadvertent rod withdrawal

from subcritical,Tesulting-in a power excursion, is -
. , .

-

possible.-:Such a transient could-be caused by a malfunction
of the rod control-' system. In addition,.the possibility of-
-a power excursion due to the ejection of an-inserted control
rod Lis possible with.the breakers closed or open. Such a
transient could be caused by the mechanical failure of a

-

j. control rod drive mechanism housing.
i-

Therefore, in MODE 3 with reactor trip breakers in the
|

P closed position, accidental control rod withdrawal from
y, subcritical is postulated and requires at least two RCS

loops to be OPERABLE and in operation to ensure that the
accident analyses limits are met. For those conditions when

(continued)
t. 4

i (continued)

b
WOG STS B 3.4-29 12/31/90 5:48pm

.. _. . .



I

RCS Loops-MODE 3
B 3.4.5

BASES (continued)

APPLICABLE the reactor trip breakers are open, two RCS loops are
SAFETY ANALYSES required to be OPERABLE but only one RCS loop is required to

(continued) be in operation to be consistent with MODE 3 accident
analyses.

The analysis for the inadvertent rod withdrawal event
establishes the cceptance limits for the RCS loops in
MODE 3. Reference to the analysis for this event is used to
assess. changes to the RCS loops as they relate to the
acceptance limits.

Failure to provide heat removal may result in challenges to
a fission-product barrier. The RCS loops are part of the
primary success path?which functions or actuates to prevent
or mitigate..a. Design' Basis Accident or transient that either-

assumes the failure of, or presents a challenge to, the
integrity of a fission-product barrier. As such, this LC0
satisfies Criterion 3 of the NRC Interim Policy Statement.

100 The purpose of this LCOLis/to require that at M ast two of
'

the RCS loops be OPERABLE. In H00E 3 with 9.; eeactor trip
breakers in the closed position, two RCS !aops oust be in
operation. Two RCS loops are required'to be i, meration in
MODE 3 with reactor trip breakers closed'ok to ..ie
postulation of a power excursion becausecof.an inadvertent
control rod withdrawal. The required =numbei of RCS loops in
operation ensure that the Safety Limit criteria will be met
for all of the postulated accidents.-

With the reactor trip breakers in the open position, only
one RCS loop in operation is necessary to ensure removal of
decay heat from the core and homogenous boron concentration
throughout the RCS. An additional RCS loop is required to
be OPERABLE to ensure that safety analyses limits are met. ,

The Note in the LC0 permits all RCPs to be de-energized for
s I hour per 8-hour period. The purpose of the Note is to
perform tests which are designed to validate various
accident analyses values. One of these tests is validation
of the pump coastdown curve used as input to a number of
accident analyses including a loss-of-flow accident. This
test is generally performed in MODE 3 during the initial

(continued)
'

(continued)
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RCS Loops-MODE 3 4

8 3.4.5

BASES (continued)

LC0 startup testing program, and as such should only be
(continued) performed once. If, however, changes are made to the RCS

that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve must be
revalidated by conducting the test again. Another test
performed during the startup testing program is the
validation of rod drop times during cold conditions, both
with and without flow.

gibe no-flow test may be performed in MODE 3, 4, or 5, and
f requires;that the pumps be stopped for a short period of
W time.m:The Note permits the de-energizing of the pumps in

borderito perform this test and validate the assumed analysis
, values./ A.s;with the validation of the pump coastdown curve,
this test should|be performed only onco unless the flow
characteristicsiof the RCS are changed. The 1-hour time
period specified'is adequate to perform the desired tests,
and operating experience has shown that boron st atification
is not atproblem1during[this short period with n. f9rced

w 6flow, f' & &'

Utilization of thehlote isMrmitted arovided the following
conditions are metWalongfsithiany otler conditions imposed

..aO
by initial startupstest procedures:

Ay u %
a. No operations are perniitted that,would dilute the RCS

boronconcentration,therebymai6tainingthemarginto
criticality. Boron reduction 91s" prohibited because a
uniformconcentrationdisttibution'throughouttheRCS
cannot be assured when ininatural circulation; and

b. Core outlet temperature is maintained at least 10'F
below saturation temperature, so that no vapor bubble
may form-and possibly cause a natural circulation flow
obstruction. (for-this facility, core outlet
temperature is measured as follows:]

The Note is not applicable if the core outlet temperature
instrumentation is found inoperable.

,

An OPERABLE RCS leop is comprised o ' an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program. RCS loop OPERABILITY also includes-

thn appropriate flow, level, pressure, and temperature
instrumentation for control, protectitt , and indication.

(continued)

(continued)
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| RCS Loops-MODE 3
'

B 3.4.5

BASES (continued)

LCO [For this facility, these specific instrumentation channels
(continued) are:) An RCP is OPERABLE if it is carable of being powered

and is able to provide forced flow if required.

[For this facility, an RCS loop in operation is comprised of
the following:]

|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:)

APPLICABILITY InMODE3,this[LC0ensuresforcedcirculationofthe
reactor coolant to remove deca.y heat from the core and to
provide proper boron'm1xing; The.most stringent condition
of the LCO, that is, two RCS loops OPERABLE and two RCS
loops in operation, applies to MODE 3 with reactor trip
breakers in the closed position. The.least stringent
condition, that is, two RCS loops'0PERABLE and one RCS loor
in o)eration, applies to MODE 3 with thetreactor trip
breakers open.

y.
~

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

ACTIONS Ad

If one required RCS loop is inoperable, redundancy for heat
removal is lost. The Required Action is restoration of the
required RCS loop to OPERABLE status within the 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 and because of the low probability of a
failure in the remaining loop occurring during this period.

(continued)

(continued)
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RCS Loops-MODE 3
B 3.4.5

BASES (continued);

ACTIONS {L1
; (continued) If restoration is not possible within 72 hours, the unit

mw t be placed in MODE 4. In MODE 4 the unit may be placed
u, the Residual Heat Removal System. The additional'

L ompletion Time of 12 hours is compatible with required
operations to achieve cooldown id depressurization from the
existing plant conditions without challenging plant systems.

ChandC.2

If on.1h ona RCS loop is OPERABLE and in operation, and the
reretor' trip' breakers are closed, the Required Action is

' either to' restore an RCS loop to operation or to o>en the
reactor; trip breakers. When the reactor trip brea(ers are
in the closed position, it is postulated that a power
excursion could: occur in the event of an inadvertent control
rod withdrawal. This mandates having the heat transfer-

capacity of' two RCS loops in operation. If only one loop is
in operationcthe reactor trip breakers must be opened. The
Completion Time of I hour for opening the breakers is
adequato to perform <this operation in an orderly manner
without exposing,the unit to' risk for an undue time period.

O D.I. D.2 and 0.3 -

,,,

~

If no RCS loop is OPERABLE or OPERABLE,and in operation,
except as during conditions oermitted'by,the Note in the LCO
section, the reactor trip breakers must be opened, all-
operations involving a reduction of RCS boron concentration

' must be suspended, and action'to restore one of the RCS ,

loops to OPERABLE status and operation must be initiated, r

Boron dilution requires forced circulation for proper
mixing, and opening the reactor trip breakers removes the
possibility of an inadvertent rod withdrawal. The immediate
Completion Time reflects the importance of maintaining ,

operation for heat removal. The action to restore must be
continued until one loop is restored to OPERABLE status and
operation.

(continued)
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RCS Loops-HODE 3
8 3.4.5

BASES (continued)

SVRVEILLANCE SR 3.4.5.1
REQUIREMENTS

This Surveillance requires verification that the required
number of loops are OPERABLE, ir, operation, and circulating
reactor coolant every 12 hours. Verification includes flow
rate and temperature monitoring, which bsip ensure that
forced flow is providing heat removal w'.ile maintaining the
margin to the de)arture from nucleate boiling. The
frequency of 12 Tours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RCS loop performance. -

SR 3.4.S.2

SG OPERABILITY is verified by ensuring that the
secondary-side wide-range water level is 217%. If the SG
secondary-side wide-range water level is < 17%, the tubes
may become uncovered and tht associated loop may not be
capable of providing the heat' sink for removal of the decay
heat. The 12-hour frequency is considered adequate in view
of other indications available in the control room to alert
the operator to a loss of SG 1evel,

in the event that the eqtilpmenFused t'o measure SG
secondary-side wide-range water level isifound inoperable,
the associated RCS loop (s)' arc declared inoperable.

(For this facility, SG water level is meashred as follows:)

SR 3.4 M

Verification that the required number of RCS loops are
OPERABLE ensures that safety analyses limits are met. The
requirement also ensures that additional RCS loops can be
placed in operation, if needed, to maintain decsy heat
removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power
availability to the required RCPs. The Note indicates that ;
the Surveillance is not required when reactor trip brerkers
are closed, because both RCPs are in operation and not in

_'standby. The Frequ9ncy of 7 days is considered reasonable
in view of other administrative controls available and has
been shown to be acceptable through operating experience.

REFERENCES None.

_ -
_
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RCS Loops-MODE 4;

B 3.4.6

83.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops-MODE 4

j BASES

! BACKGROUND in MODE 4 the primary function of the reactor coolant is
the removal of decay heat and the transfer of this heat to

,

| either the steam generator (50) secondary side coolant or
theicomponent cooling water via the residual heat removal

s(RHR)heatexchangers. The secondary function of the
i | reactor' coolant is to act as a carrier for soluble neutron 4

,

) 4 poisons boric acid.
!

i

The'rsactor eociant is circulated through Lfour)h loop
L RCS loops

connectediin parallel to the reactor vessel, eac:|

| containingLa SG, a reactor coolant pump (RCP), and
: appropriate flow, pressure, level, and temperature
i. instrumentation for control, protection, and indication.

The RCPs"circulatesthefcoolant through the reactor vessel1

I and SGs at,a sufficient rate to ensure proper heat transfer
and to prevent boric | acid stratification.

i

In. MODE 4,eithetREPsorRNkloopscanbeusedtoprovide

O forced circulationi The11ntentrof this LCO is to provide^

i forced flow from at 1 east % RCPcer one RHR loop for decay
heat removal and tri<nsport.%The flow provided by one RCP

'

e
loop or RHR 100) is adequate for bett? removal. The other

1 intent of this .C0 is to require:thatKtwo paths be avellable ;

to' provide redundancy for heattremoval (Ref. 1).
,

!

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 RHR loops
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. f
,

(continued)

(continued)
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RCS Loops-HODE 4
B 3.4.6

BASES (continued)

APPLICABLE Failure to provide decay heat removal may result in
SAFETY ANALYSES challenges to a fission-product barrier. Although the

(continued) RHR System does not meet any specific criterion of the NRC
Interim Policy Statement, it was identified in the Policy
Statement as an important contributr.- to risk reduction, and
this LCO is thus retained as a Spetification.

LCO The pur>ose of this LC0 is to require that at least two
loops, RCS or RHR, be OPERABLE in MODE 4, and that one of
these loops be in operation. Any one loop in operation
provides enough flow to remove the decay 1 eat from the core
with forced circulation. An additional loop is required to
be OPERABLE to meet the single failure criterion.

Note 1 in the LCO permits all RCPs or RHR pumps to be
de-energized for s I hour per 8-hour period. The purpose of
the Note is to' permit tests which are designed to validateg

various accident annlyses values. One of the test;
performed during the startup testing program is the
validation of rod drop times during' cold conditions, both
with and without flow. 'The no-flow test may be performed in
MODE 3, 4, or 5 and requires that the pumps be stopped for a
short period of time. The Note' permits the de-energizing of
the pumps in order to perform thiri test and validate the
assumed analysis values. If changes are made to the RCS
that would cause a change to the flow characteristics of the
RCS, the input values must be revalidated by conducting the
test again. The 1-hour time period,is adequate to perform
the test, and operating experience has shown that boron
stratification is not a problem during this short period
with no forced flow.

Utilization of Note 1 is permitted provided the following
conditione are met along with any other conditions imposed
by initial startup test procedures:

a. No operations are permitted that would dilute the RCS
boron concentration, therefore maintaining the margin
to criticality. Boron reduction is prohibited because
a uniform concentration distribution throughout the
RCS cannot be ensured when in natural circulation; and

(continued)

(continued)
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RCS Loops-MODE 4
0 3.4.6

BASES (continued)

LCO b. Core outlet temperature is maintained at least 10*F
(continued) below saturation temperature, so that no vapor bubble ;

may form and possibly cause a natural circulation flow
obstruction. (For this facility, core outlet
temperature is measured as follows:)

Note 2 in the LCO requires that the secondary-side water
temperature of each SG be s ( )*F above each of the RCS cold
leg temperatures before the start of a RCP with an RCS cold

j leg tempertture s 275'F. This restraint is to prevent a low
. temperature overpressure event due to a thermal transient~

t when an RCP is started. (For this facility, SG secondary-
T. side water temperature and RCS cold leg temperature are

-measured as'follows )
8

Notes?h ',anh 2 are not applicable if the core outlet
temperature,r$G secondary-side water temperature, or RCS
cold leg , temperature,inf trumentation is found inoperable.

An OPERAdk,RCSdoop?N'' comprised of an OPERABLE-RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program / wnich has the minimum water level

O specified in SR 3;4,6.2.f RC$(loop OPERABILITY also includes
t1e appropriate flow,, level, pressure, and tempvature
instrumentation for<ceatroir.protoction, and indication. :

[For this facility, these specifiNastrumentation channels
are:) ,,A

(jhg
Similarly for the RHR System,ran;0PERABLE RHR loop is
comprised of an OPERABLE RHRtpump providing forced flow to
an OPERABLE RHR heat exchanger, along with appropriate flow
and temperature instrumentation for control, protection, and
indication. (For this facility, these specific
instrumentation channels are:) RCPs and RHR pumps are
OPERADLE if they are capable of being powered and are able
to provide forced flow if required.

(For this facility, an RCS loop in operation is comprised of. ;

thefollowing:)

(For this facility, an RHR loop in operation is comprised of-
the following:]

(continued)

(continued)
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RCS Loops-MODE 4
8 3.4.6

BASES (continued)

LCO [For this facility, the following suppnrt systems are
(continued) required to be OPERABLE to ensure RCS and RHR loops

OPERABILITY in MODE 4:]

[For this facility, those required support systems which,
upon their failure, do not recuire declaring the RCS or RHR
loops inoperable in MODE 4 anc their justification are as

follows:]

[For this facility, the supported systems impacted by the
inoperability of an RHR System and the justification of
whether or not each su) ported system is declared INOPERABLE
are as follows:) It siould be noted that LCO 3.4.6 may need
to be augmented with additional Conditions, if it is
determined that/the RHR System provides support to other
systems included ~in the Technical Specifications during this
MODE of operation..

APPLICABILITY In MODE 4, this LCO ensures forced circulation of the
reactor coolant to remove decay heat from the core and to
provide proper boron mixing. cone loop of either RCS or RHR
provides sufficient circulation for these purposes.
lowever, two loops consisting ofm any combination of RCS and
RHR loops are required to be OPERABLE to' meet single failure
considerations. 7'

Operation in other MODES is covered by LC0 3.'4.4 (MODES 1
and 2), LC0 3.4.5 (MODE 3), LCO 3.4.'r (MODE 5, Loops
Filled), and LC0 3.4.8 (MODE 5, Loops Not filled).

ACTIONS M
'

If only one RCS loop is OPERABLE and in operation and there
is no RHR loop OPERABLE, redundancy for heat renoval is
lost. Action must be initiated to restore a second RCS or
RHR loop to OPERABLE status. The Completion Time of
15 minutes emphasizes the importance of maintaining the
availability of two paths for heat removal.

(continued)

(continued)
.
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'
RCS Loops-MODE 4

8 3.4.6

\

V BASES (continued),

__

ACTIONS B.1 and 8.2
(continued)

If only one RHR loop is OPERABLE and in operation and there
is no RCS loop OPERABLE, an inoperable RCS or RHR loop must
be restored to OPERABLE status to satisfy single failure
considerations. The Completion Time of I 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, the unit must be placed in MODE 5

- within the following 24 hours. Placing the unit in MODE 5
-is a: conservative action with regard to decay heat removal.>

With only.One RHR-loop OPERABLE, redundancy for decay heat
-

removal 11s lost and, in the event of a loss of the remaining
RHRsloop, it would be safer to initiate that loss from MODE
5(i200'F)ratherthanMODE 4 (200-300'F). The Completion
Time of 24 hours is a reasnnable time, based on operating
experience, to reach. MODE 5 from HODE 4 in an orderly manner
and without challenging safety systems.

C.J_3nd C.2
'

,

If no loop is OPERABLE?o ER LE and in operation, except
during conditions permitted by Note.1 in the LCO section,
all_ operations involving a reductionsof RCS boron
concentration must be suspended, and action to restore one
RCS or RHR loop to OPERABLE status 'and operation must be
initiated. Boron dilution reget_res 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
heat removal. The action to restore must be continued until
one loop.is restored to OPERABLE status and operation.

SURVEILLANCE

REQUIREMENTS-

SR 3. 4.6 d

This Surveillance requires verification that the required
number of loops are OPERABLE, in operation, and circulating
reactor coohnt every 12 hours. Verification includes flow
rate and ten erature monitoring, which help ensure that'

,

'

forced flow is providing heat removal while maintaining the
margin _to the departure from nucleate boiling. The

(continued)

(continued)
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RCS Loops-MODE 4
B 3.4.6

BASES (continued)

SURVEILLANCE Frequency of 12 hours is sufficient considering other
RFQUIREMENTS indications and alarms available to the operator in the

(continued) control room to monitor RCS and RHR loop performance.

SR 3.4.6.2

SG OPERABillTY is verified by ensuring that the
secondary-side wide-range water level is 217%. If the
SG secondary-side wide-range water level is < 17%, the tubes
may become uncovered and the associated loop may not be
capable of providing the heat sink necessary for removal of
decay heat. The 12-hour frequency is considerad adequate in
view of other indications available in the control room to
alert the operator to the loss of SG level.

In the event that the equipment used to measure SG
secondary-side wide-range water level is found inoperable,
the associated RCS loop (s) are declared inoperable.

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

SR 3.4.6.3

Verification that the req'uired number of loops are OPERABLE
ensures that additional RCS or RHR 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 Concission, October 17, 1988.

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

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 8C$ locos-MODE 5. Looos filled |
| \

l BASES
. . . . . . _ _ . . . _ . _ _ _ . _ . _ . . - _ _ . _

BACKGROUND In MODE 5 with the RCS loops filled,- the primary function of
i

the reactor coolant is to remove decay heat and transfer
| this heat to the steam generator (s) (SG(s)) or residual heat

removal While the principal means
'for decay (RHR) heat exchangers.heat removal is via the RHR System, the SGs are
specified as a backup means for redundancy. Even though the
SGs cannot produce steam in this MODE, they are capable of '

o* being a heat sink due to their large contained volume of
. As-long as the SG water is at a lower' secondary water.

-temperature than. the reactor coolant, heat transfer will
occur. -The rate'of heat transfer is directly proportional
to the temperature difference. The secondary function of
the reactor coolant istto act as a carrier for soluble
neutron poison, bori.c; acid.

.

The reactor' coolant,Is" circulated by means of two RHR loops
connected to the reactor vessel, each loop containing an RHR
heat exchanger, an RHR pump, and ap)ropriate flow and
temperature instrumentation for bot 1 control, protection,
and indication. One RHR pump circulates the water through
theRCSatasufficientratetoprevyn{boricacidstratification.

. 3>

The number of loops in operation'can vary to suit the
'

operational needs. The intentiof this LCO is to arovide
forced flow from at least one RHR loop for decay leat
removal and transport. The flow provided by one RHR loop is
adequate-for decay heat removal. The other intent of this
LC0 is to require that-a second path be available to provide
redundancy for heat removal (Ref.1).

The LC0 provides for redundant paths of decay heat removal
capability. The first path can be an RHR loop which must be
OPERABLE and in operation. The second path can be another.
OPERABLE RHR loop or maintaining two SGs with secondary-side
water levels above 17% to provide an alternate method for
decay heat removal.

(continued)

O =
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RCS Loops-MODE 5, Loops Filled
B 3.4.7

BASES (continued)

APPLICABLE in MODE 5, RCS circulation is considered in the
SAFETY ANALYSES determinttion of the time available for mitigation of the

accidan:al boron dilution event. The RHR loops provide
this c;rculation.

The analysis for the accidental boron dilution event
establishes the acceptance limits for the RCS loops in
MODE 5. Refertnce 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 RHR
System does not meet any specific criterion of the NRC
Interim Policy Statement, it was identified in the policy
Statement as an important contribution to risk reduction,
and this LCO was thuv retained as a Specification.

,

LCO The purpose of this LCO is to require that at least one of'

the RHR loops be OPERABLE and in> operation with an
additional RHR loop OPERABLE or two SGs with secondary-side
water level 217%. One RHR loop' provides sufficient forced
circulation to )erform the' safety functions of the reactor
coolant under tiese conditions. An additional RHR loop is
required to be OPERABLE to meet single failure
considerations. However, if the standbyJRHRiloop is not
OPERABLE, an acceptable alternate method is tWo SGs with
their secondary-side water levels 117%. Should the
operating RHR loop fail, the SGs could be used to remove the
decay heat.

Note 1 in the LC0 permits all RHR pumps to be de-energized
$ 1 hour per 8-hour period. The purpose of the Note is to
permit tests designed to validate various accident analyses
values. One of the tests performed during the startup
testing program is the validation of rod drop times during
cold conditions, both with and without flow. The no-flow
test may be performed in MODE 3, 4, or 5 and requires that
the pumps be stopped for a short period of time. The Note
permits de-energizing of the pumps in order to perform this
test and validate the assumed analysis values. If changes
are made to the RCS that would cause a change to the flow

(continued)

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

BASES (continued)

LCO characteristics of the RCS, the input values must be'

(continued) revalidated by conducting the test again. The 1-hour time
period is adequate to serform the test, and operatingi

; ex)erience has shown t1at boron stratification is not
' licely during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following
conditions are met, along with any other conditions imposed
by: initial startup test procedures:

a. No. operations are permitted that would dilute the RCS
,

boron concentration, therefore maintaining the margin
"to criticality. Boron reduction is prohibited because'

. m

J 'a unifera concentration distribution throughout the
JLC5 cannot be ensured when in natural circulation; and

b.- Core outlet' temperature is maintained at least 10*F
below saturation temperature, so that no vapor bubble
may(form and possibly cause a natural circulation flow
obstructionb [For this facility, core outlet
temperaturefis.neasured,as follows:]

Note 2 in the LCO: allows one' MR loop to be inoperable for aO period of 2 hours,L provided thatithe other loop is OPERABLE
and in operation. This#pemits periodic surveillance tests
to be performed on the inoperableloop during the only time
when such testing is safe and possible.

g
Note 3requiresthatthesecondary;sidiwatertemperatureof
each SG be s ( *F above each of the RCS cold leg
temperatures before the start"of a reactor coolant pump
(RCP) with an RCS cold leg temperature s 275'f. This
restriction is to prevent a low temperature overprcssure
event due to a thermal transient when an RCP is started.
(for this facility, SG secondary-side water temperature and
RCS cold leg temperature =are measured as follows:)

Notes 1 and 2 are not applicable if the core outlet
temperature, SG secondary-side water temperature, or RCS
cold leg temperature instrumentation is found inoperable.

Note 4 provides for an orderly transition from MODE 5 to
MODE 4 during a planned heatup by permitting removal of RHR
loops-from operation when at least one RCS loop is OPERABLE
and in operation._ _This Note provides for the transition

(continued)

(continued)
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RCS Loops-MODE 5, Loops filled
B 3.4,7

BASLS (continued)

LCO to MODE 4 where an RCS loop is permitted to be in operation
(continued) and replaces the heat removal function provided by the RHR

loops.

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

RHR' pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required. An OPERABLE SG
can perform as a heat sink when it has an adequate water
level and is OPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

[For this facility, an RHR loop in operatic') is comprised of
the following:)

[For this facility, the following support systems are
required to be OPERABLE to ensure RHR leop OPERABILITY and
SG secondary-side water level in MODE 5:]

[For this facility, those required sup ort systems which,
upon their failure, do not require dec ating the RHR loops
or SG secondary-side water inoperable in MODE 5 and their
justification are as follows:) .,

APPLICABILITY In "0DE 5 with loops filled, this LCO requires forced
circulation of the reactor coolant to remove decay heat from
the core and to provide proper boron mixing. One loop of
RHR provides sufficient circulation for these purposes.
However, one additional RHR loop is required to be OPERABLE,
or the secondary-side water level of at least [two) SGs is
required to be 2 [17]%.

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

-

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

BASES (continued)

ACTIONS A.1 and A.2
i

If only one RHR loop is OPERABLE and in operation, sad less
than two SGs have secondary-side water level < (17)%,'

redundancy for heat removal is lost. Action must be
initiated to restore a second RHR loop to OPERABLE status or
to restore the SG 1evels. Either Required Action A.1 or
Required Action A.2 will restore redundant heat removal
paths. The Completion Times of 15 minutes emphasizes thea

importance of maintaining the availability of two paths for
heat removal.

- SG, secondary 9 side water levels are considered out of limits
Lif the equipment used to verify level is determined to be
inoperable and Required Action A.1 or A.2 applies.

B.1"an'd B.2 i~
!

If no RHR loop is OPERABLE or OPERABLE and in operation,
except during conditions permitted by Note 1 in the LCO
section, al1~ operations involving a reduction of RCF boron -

;

; concentration must be suspended, and action to restore a RHR

O loop to OPERABLE, status.and-operation must be initiated.
Boron dilution requires: forced circulation for proper mixing'

- and to preserve the margin to criticality in this ty>e of
operation. The immediate CompletionsTime reflects tie
importance of maintaining operation for. heat removal. The
action to restore must continue unt11'one loop is restored
to OPERABLE status and operation.~

,

SURVEILLANCE SR 3.4M
REQUIREMENTS

'

This Surveillance requires verification that the required
number of loops are OPERABLE, 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 the de)arture-from nucleate boiling. The
frequency of 12 lours is sufficient considering other
indications and alarms available to the operator in the
control room to monitor RHR loop performance.

(continued)

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

BASES (continued)

SVRVEllLANCE SR 3.4.7.2
REQUIREMENTS

(continued) Verifyin*: that at least two SGs are OPERABLE by ensuring
their secondary-side wide-range water levels are 217%
ensures an alternate decay heat removal method in the event
that the second RHR loop is not OPERABLE. The Note requires
the surveillance when the LCO requirement is being met by
use of the SGs. If both RHR loops are OPERABLE, this
surveillance is not needed. The 12-hour frequency is
considered adequate in view of other indications available
in the control- room to alert the operator to the loss of SG
level.

In the event that the equipment used to measure SG
secondary-side wide-range water level is found inoperable,
the associated RCS loop (s) are declared inoperable.

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

SR 3.4.7.3

Verification that a second RHR loop is OPERABLE ensures that
an 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
alignmentandpoweravailabletothekHRpump. The Note
requires the surveillance when the LC0 requirement is being
met by the use of RHR loops. If secondary-side water level
is 2 17% in at Itast two SGs, this surveillance is not
needed. 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.
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RCS Loops-MODE 5, Loops Not filled
B 3.4.3

0 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 BCS. Loops-MODE 5. Logos Not filled

4

BASES
. - . _ -

BACKGROUND in MODE 5 with the RCS loops not filled, the primary
function of the reactor coolant is the removal of decay heat
generated in the fuel, and the transfer of this heat to the

cheat exchangers.g water via the residual heat removal (RHR)
component coolin

The steam generators (SGs are not
Lavailable as a heat sink when the loops are)not filled.>

@5 filled'" foteach SG design.(Each facility shall define what is meant by " loops not
Also, expand this definition

'and backgro6nd to cover mid-loop operation concerns
expressed:in Generic Letter 88-17, " Loss of Decay Heat
Removal ," qRe f.t ])) . The secondary function of the reactor
cool' nt-is toLact as a carrier for the soluble neutrona
poison, boric acid. .gw

inMODEhwithnofor coolant'cirev1!$3e( filled, only RHR pumps can be usedtion. The number of pumps in operation
can vary to suit"the; operational needs. The intent of this

O LCO is to provideiforced floWifrom at least one RHR pump for
decay heat removaliand1transpoMh The other intent of this
LC0 is to require that two, aths'bt,available to provide,

redundancy for. heat itmoval 9 %pp
.y v

APPLICABLE inMODE5,RCScirculationinico$sideredinthe
SAFETY ANALYSES determination of the time available for mitigation of the

accidental boron dilution event. The RHR loops provide this
circulation. The flow provided by one RHR loop is adequate
for heat removal and for boron mixing.

The analysis for the accidental boron dilution event
establishes the acceptance limits for the RCS loops in
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 RHR
System does not meet any specific criterion of the NRC-

(continued)

(continued)
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RCS Loops-MODE 6 Loops Not filled
B 3.4.8

BASES (continued)

APPLICABLE Interim Policy Statement, it was identified in the Policy
SAFETY ANALYSLS Statement as an important contributor to risk reduction, and

(continued) this LC0 is thus retained as a specification.

LCO The purpose of this LCO is to require that at least two RHR
loops be OPERABLE and one of these loops be in operation.
An OPERABLE loop is one that has the capability of
transferring heat from the reactor coolant at a controlled
rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump

_

meets the LCO requirement for one loop in operation. An
additional RHR loop is required to be OPERABLE to meet
single failure considerati;ns.

Note 1 in the LCO')ermits all RHR pumps to be de-energized
for s 15 minutes w1en switching from one loop to another.
The circumstances for stopping both RHR pumps are to be
limited to situations when the outage time is short and
temperature is maintained S (160)'f. The LCO Note prohibits
boron dilution er draining operations when RHR forced flow
is stopped. (For this facility, RCS temperature is measured
as follows:)

Note 1 is not applicable if the RCS temperature
instrumentation is found inoperable.

-

,

Note 2 in the LC0 allows one RHR 100) to be inoperable for a
period of 12 hours, provided that' tie other loop is
OPERABLE and in operation. This permits periodic
surveillance tests to be performed on the inoperable loop
during the only time when these tests are safe and possible.

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
providing forced flow to an OPERABLE RHR heat exchanger,
along with appropriate flow and temperature instrumentation
for control, protection, and indication. (For this
facility, these specific instrumentation channels are:)

RHR pumps are OPERABLE if they are capable of being powered
and are able to provide flow if required.

(For this facility, an RHR loop in operation is comprised of
the following:)

(continued)
_

(continued)
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RCS Loops-MODE 5, Loops Not filled
i B 3.4.8

h BASES (continued)
V1-

LCO [For this facility, the following support systems are
(continued) required to be JPERABLE to ensure RH1 loop OPERABILITY in

MODE 5:)

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

.

A

- APPLICABILITYG ,In MODE $ with loops not filled, this LCO requires core heat
. removal = and' coolant circulation by the RHR System.*

*: 4 ,

- Operation |In other MODES is covered by LCO 3.4.4 (MODES I
and 2)r LC0 3.4'.5 (MODE 3), LCO 3.4.6 (MODE 4), and
LCO3;4.7(MODE-5,LoopsFilled).

,s
,,

o oc, .
,

ACTIONS Ad
'

"Ot [-
- a,

If only one RHR loop is.0PERAllE and in o)eration,

O redundancy for RHR;is,lesti Action must 30 initiated to
restore a second loop-to OPERABLE status. The Completion
Time of 15 minutes emphasizes"the ^isportance of maintaining
the availability of two paths for heatiremoval,

y u,
#

B.1 and 8.2 7

If no RHR loop is 0PERABLE o OPERABLE and in operation,
except during conditions permitted by Note 1 in the LCO
section, all operations involving a reduction of RCS boron

- concentration must be suspended and action to restore a RHR
loop to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for uniform
dilution, and the margin to criticality must not be reduced
in this ty)e of operation. The immediate Completion Time
reflects tle importance of maintaining operation for heat
removal. The action to restore must continue until one loop
is restored to OPERABLE status and operation.

(continued)
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1

RCS Loops-HODE 5, Loops Not filled
B 3.4.8

BASES (continued)

SURVElLLANCE $R 3.4.8.1
REQUIREMENTS

This Surveillance requires verification that at least one
loop is OPERABLE, in operation, and circulating reactor
coolant every 12 hours. Verification includes flow rate and
temperature monitoring, which help ensure that forced flow
is provioing heat removal while maintaining the margin to
the departure from nucleate boiling. The Frequency of
12 hours is sufficient considering other indications and

,

alarms available to the uperator in the control room ta
monitor RHR loop performance.

SR' 3.4.8.2-

,

Verification that the required number of loops are OPERABLE
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 74ys is, considered reasonable in view of
other administrative controls avhilable 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,;0ctober 17, 1988.
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Pressurizer
B 3.4.9

O
'

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Pressurizer

BASES
_

BACKGROUND The pressurizer provides a point in the RCS where liquid and
vapor are maintained in equilibrium under saturated
conditions for pressure control purposes to prevent bulk
boiling in the remainder of the RCS. Key functions include
maintaining required primary systen 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 LCO
include the pressurizer water level, the heaters, and the
heater control- and power supplies. Pressurizer safety
valves and pressurizer-power-operated relief valves are
addressed by LCO 3.4.10 " Pressurizer Safety Valves," and
LCO 3.4.ll.c" Pressurizer Power-Operated Relief Valves
(PORVs)," respectively.

The intent of the LCO is to ensure that a steam bubble
.( exists in the pressurizer _ prior to power operation to

minimize the consequences of potential Lerpressure
transients. The presence of a steam bubble is consistent
with analytical assumptions. The steam bubble limits the
volume of non-condensible gases. Relatively small amounts
of non-condensible gases can ikhibit the condensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control.

Electrical immersion heaters, located in the lower section
of the pressurizer vessel, keep the water in the pressurizer
at saturation temperature and maintain a constant operating
pressure. A minimum required available capacity of
pressurizer heaters assures that the RCS pressure can be

i maintained. The capability to maintain-and control system
pressure is important for maintaining subcooled conditions
in the RCS and assuring the capability to remove core decay
heat by either forced or natural circulation of reactor

' coolant. Unless adequate heater capacity is available, the
i hot, high-pressure condition cannot be maintained
i indefinitely and still provide the required subcooling

margin in the primary system. Inability to control the

(continued)
0

(continued)
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Pressurizar
B 3.4.9

I

BASES (continued)
|

BACKGROUND system pressure and maintain subcooling under conditions of
(continued) natural circulation flow in the primary system could lead to

a loss of single-phase natural circulation and decreased
capability to remove core oecay heat.

_

APPLICABLE in MODES 1, 2, and 3, the LCO requirement for a steam bubble {
AFETY ANALYSES is reflected implicitly in the accident analyses. Safety

analyses performed in lower MODES are not limiting. All
an61yses performed from a critical reactor condition assume |

the existence of a steam bubble and saturated conditions in
the pressurizer. In making this assumption, the analyses
neglect the small fraction of non-condensible gases normally
present. The steam bubble limits the volume of non-
condensible gases.

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

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

Evaluations performed 'or the design basis large-break loss-
of-coolant accident (LOCA), which assumed a higher maximum
level than assumed for the LOMFW event, have been made. The
higher pressurizer level assumed for the LOCA is the basis
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.

(continued)

(continued)
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Pressurizer
B 3.4.9

BASES (continued)

APPLICABLE The above analyses are Design Basis Analyses (OBAs) which
SAFETY ANALYSES are used to establish acceptance limits for the

(continued) pressurizer.These DBAs are referenced to assess changes to
the pressurizer to evaluate their effect on the acceptance
limits.

LCO 3.3.1, ' Reactor Trip System (RTS) Instrumentation,'
includes a Pressurizer Water Level-High trip, function 10,
which is set at 92% of span, which is also the limit for
this LCO. This trip setpoint becomes active when the power
level reaches the P-7 setpoint. The Pressurizer Water
Level-High trip function provides a backup signal for tha
Pressurizer Pressure-High trip and also provides
protection against water relief through the pressurize'
sa fety. valves. These valves are designed to pass st-
order to achieve their sign energy removal rate. A

trip is actuated prior to the pressurizer becoming w
solid.

The requirement for emergency power supplies is based on
NUREG-0737 (Ref. 2). The intent is to allow maintaining tha
reactor coolant in a subcooled condition with natural
circulation at hot, high pressure conditions for an

Os undefined, but extended, time period after a loss of offsih
- power. While loss of offsite porer is an initial condition

or coincident event assumed in many accident analyses.
maintaining hot, high-pressure conditions over an ext ,ded
time period is not evaluated as part of FSAR accident
analyses.

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

Although the heaters are not specifically used in accident
analysis, the need to maintain subcooling in the long term
during loss of offsite power, as indicated in NUREG-0737
(Ref. 2), is the reason for providing an LCO.

(continued)
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Pressurizer ' '

B 3.4.9

BASES (continued)

LCO The LCO requirement for the pressurizer to be OPERABLE with
a water volume f 1656 cubic feet, which is equivalent to 92%
of span, ensures that a steam bubble exists. Limiting the
LC0 maximum operating water level preserves the steam
space for pressure control. The LC0 has been established to
ensure the capability to establish and maintain pressure
control for steady-state operation r d to minimize the
consequences of potential overpressb.e transients.
Requiring the presence of a steam bubble is also consistent
with analytical assumptions.

The LCO requires two groups of 0PERABLE pressurizer heaters,
each with a capacity 2 (150] kW, supplied from either the
offsite power source or the emergency power source (when
offsite power is not available). The minimum heater
capacity required is sufficient to maintain the RCS near
normal operating pressure when accounting for heat losses
through the pressurizer insulation. By maintaining the
pressure near the o>erating conditions, a wide margin to
subcooling can be o)tained in the loops. The exact design
value of [150 kW is derived from the use of 12 heaters rated
at 12.5 kW each] The needed amount to maintain pressure is
dependent on the losses, The required heaters and their
controls must be connected to the emergency buses in a
manner that will provide redundant power supply capability.

(for this facility, an OPERABLE pressurizer consists of the
following:)

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

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

_.

APPLICABILITY The need for pressure control is most pertinent when core
heat can cause the greatest effect on RCS temperature,
resulting in the greatest effect on pressurizer level and
RCS pressure control. Thus, applicability has been
designated for MODES 1 and 2. The applicability is also
provided for MODE 3. The purpose is to prevent solid water
RCS operation during heatup and cooldown to avoid rapid

(continued)

(continued)
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Pt5ssurizer
B 3.4.9

BASES (continued)

APPLICABILITY pressure rises caused by normal operational perturbation,
(continued) such as reactor coolant pump startup.

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
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 Residual Heat Removal System is in service, and
'

ctherefore, the LCO is not applicable.

1

-ACTIONS A.1 and A.2:

Pressurtzer waterslevel control malfunctions or other plant
evolutions.may result <in a pressurizer water level above the
nominal upper limit, teven with the plant at steady-state
conditions. _Normally the )lant will trip in this event
since the upper limit of 111s LCO is the sam: as the
Pressurizer Water Lev _el-High trip.

-With pressurizer water level abc<e;the limit, action must be.

taken to restore the plant to operation within the bounds of
the safety. analyses. .This is done by'plachg the unit in
HODE 3 with the reactor tri) breakers open within 6 hours,
and placing-the unit in MODE 4 'within an additional 6 hours.
This takes the unit out of tha ap)11 cable MODES and restores
the. unit to operation within the sounds of the safety
analyses.

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 .and operators.
Further pressure and temperature-reduction to MODE 4 places
the plant in a MODE where the LC0 is not appilcable. .The
12-hour time to reach- the non-applicable MODE is reasonable,
based on operating experience, for that evolution.

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

(continued)L

|
(continued)
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Pressurizer
B 3.4.9

BASES (continued)

ACTIONS L.1
(continued)

If one group of pressurizer heaters is inoperable,
restoration is required in 72 hours. The Completion Time of
72 hours is reasonable considering the anticipation that a
demand caused by loss of offsite power would be unlikely in
this period. Pressure control may be maintained during this
time using normal station-powered heaters.

CJ RDd LZ

The plant must be placed in a MODE in which the LCO does not
apply if one group of pressurizer heaters are inoperable and
cannot be restored in the allowed Completion Time of
Required Action B.I. The plant 13 placed in MODE 3 within
6 hours and in MODE 4 within the following 6 hours. The
Completion Time of 6 hours in 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
safety systems. Similarly, the Completion Time of 12 hours
to reach MODE 4 is based on operating experience and is a
reasonable time for an orderly power reduction from full
power without challenging plant systems.

SVRVEILLANCE SR 3.4.9.1
REQUIREMENTS

This Surveillance ensures that during steady-state
operation, pressurizer level is maintained below the nominal
upper limit to provide a minimum space for a steam bubble.
The Surveillance is Jerformed by observing indicated level.
The frequency of 12 1ours corresponds to verifying the
parameter each shift. The 12-hour interval has been shown
by operating practice to be sufficient to regularly assess
icvel for any deviation ar.d verify that operation is within
safety analyses assumptions. Alarms are also available for
early detection of ronormal level indications.

SR 3. 4. L2

The heaters are required to ensure pressure control and the
capability of natural circulation in case of loss of offsite
power. The 150-kW capacity is based on the heat input to
compensate for steady state heat losses from the pressurizer

(continued)

(continued)
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Pressurizer
B 3.4.9

BASES (continued)

SURVEILLANCE and the heat loss caused by the mini-spray flow used to keep
REQUIREMENTS the pressurizer spray nozzle cool. The capacity of the

(continued) heaters is verified by energizing the heaters and measuring
circuit current. The Frequency of 92 days is considered
adequate to detect heater degradation and has been found to
be acceptable through operating experience.

SR 3.4.9,3

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

This Surveillance demonstrates that the heaters can be
manually transferred from the normal to the emergency power
supply and energized. The frequency of 18 months is based on
a typical fuel cycle and is consistent with similar
verifications of emergency power which are based on
Reference 2.

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

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

s

i
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Pressurizer Safety Valves
B 3.4.10

,m

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valves
.

BASES
_ __

BACKGROUND The pressurizer safety valves provide, in conjunction with
the Reactor Protection System, overpressure protection for
the RCS. The pressurizer safety valves are totally enclosed
pop-type, spring-loaded, self-actuated valves with
backpressure compensation. The safety valves are designed
to provent the system pressure from exceeding the system
Safety Limit (St), [2735 psig), which is 110% of the design
pressure.

Because the safety valves are totally enclosed and
self-actuating, they are considered independent componente.
The' relief capacity for each valve, 380,000 lb/hr, is based
on postulated overpressure transient conditions resulting
from a complete loss of steam flow to the turbine. This
event results in the maximum surge rate into the
pressurizer, which specifies the minimum relief capacity for
the safety valves. The discharge flow from the pressurizer,,

t safety valves is directed to the prescurizer relief tank.( This discharge flow is indicated by an increase in
temperature downstream of the pressurizer safety valves or
increase in the pressurizer relief tank temperature or
level.

Overpressure protection is required in MODES 1, 2, 3, 4,
and 5; however, in MODE 4. With one or more RCS cold leg
temperatures < 275*F, and MODE 5 and MODE 6 with the reactor
vessel head on, ovtrpressure protection is provided by
operating procedures and by meeting the requirements of
LC0 3.4.12, " Low Temperature Overpressure Protection (LTOP)
System."

The upper and lower pressure limits are based on the
1% tolerance requirement (Ref.1) for lifting aressures

above 1000 psig. The lift setting is for the amaient
coriditions associated with MODES 1, 2, and 3. This requires
either that the valves be set hot or that a correlation
between hot and cold settings be established.

The pressurizer safety valves are part of the primary
success path and mitigate the effects of postulated

(continued)

p)i
'

( (continued)v
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

BACKGROUND accidents. OPERABILITY of the safety valves ensurcs that
(continued) the RCS pressure will be limited to 110% of design pressure.

The consequences of exceeding the Am2rican Society of
Mechanical Engineers (ASME) pressure limit (Ref.1) could
include damage to RCS ccmponents, increased LEAKAGE, or a
requirement to perform additional stress analyses prior to
resumption of reactor operation.

APPLICABLE All accident and safety analyses in the FSAR (Ref. 2) that
SAIETY ANALYSES require safety valve ar,tuation assume operation of three

pressuriter safety va~lves to limit increases 1,i RCS
pressure. The overpressure protection analysis (Ref. U is
also based on operation of three safety valves. Act.idents
that could result in overpressurization if not properly

v terminated include:

a. Uncontrolled rod withdrawal from full power;

b. Loss of reactor coolant flow;

c. Loss of extertial electrical load;

d. Loss of normal feedwater; and

e. Loss of all AC power to station auxilitries.

Detailed analyses of the above transients are contained in
Reference 2. Safety velve octuation is required in events
3, 4, and 5 (above) to limit the pressure increase.
Compliance with this Lrn is consistent with the design bases
and accident analyscs asseeptions.

The aaove analyses are Design Basis Accidents (DBAs) that
establish the acceptance limits for the pressurizer rafety
valves. Refereree to the analyses for these DBAs is used to

2- assess changes to the safety valves as they relate to the
acceptance 1im*ts.

Pressurizer safety valves satisfies Criterion 3 of the NRC
Interim Policy Statement.

(continued)
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Pressurizer Safety Valves
B 3.4.10

; BASES (continued)
L -

LCO The three pressu"izer safety valves are set to open at the
RCS design preslJre (2500 psia), and within the ASME
specified tolerancl. to avoid exceeding the maximum design
pressure SL, to mtantain accident analyses assumptions, and
to comply with AME r44uirements. The upper and lower
pressure tolerance limits are based on tie i 1%-tolerance
requirements (Ref. 2) for lifting pressures above 1000 psig.
The limit protected by this, specification is the reactor
coolant pressure boundary (RtcB) SL of 110% of design
pressure. Inoserability of toe or more valves could result

'in exceeding tie safety limit if a transient were to occur.
The consequences of exceedir,g the !SME pressure limit could
include damage to one or more RCS components, increased;

. LEAKAGE, or additional stress analysis being required prior
i to resumption of reactor operation.

The flote suspending LCO 3.0.4 and SR 3.0.4 >ermits testing
and examination of the safety valves at hig1 pressure and
temperature near their normal oprating range, but only
after the valves have had a prel o nary cold setting. The
cold setting gives good assurance W the valves are
OPERABLE near their design conditiu <.'ily one valve at a

(N time will be removed from service f ar S ting. The

( [54)-hour exception is based on.10-hoe s iutage time for
each of the three valves. The 18-hour p w iod is derived~

from operating experience that hot testing vi be performed
in this time frame..

(for this facility, an CPERABLE pre %urizer o Aty valve
consit.ts of the following:)

,

(For this facility, the following support systems are
required to be OPERABLE to ensure pressuriz e safety valve
OPERABILITY:]

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

-. -- -

.

APPLICABILITY In MODES 1, 2, and 3, and portions of MODE 4 above the LTOP
edng temperature, OPERABillTY of three valves is required
tsc ase the combined capacity is required to keep reactor

(continued)
_

(continued)
V
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Pressurizer Safety Valves
B 3.4.10

BASES (continued)

APPLICABILITY coolant pressure below 110% of its design value during
(continued) certain accidents. MODE 3 and portions of MODE 4 are

conservatively included although the listed accidents may
not require the safety valves for protection.

The LCO is not applicable in MODE 4 below 275'F and in
M00E 5, because LTOP is provided. Overpressure protection
is not required in MODE 6 with reactor vessel head
detensioned.

.

ACTIONS eul

With one pressurizer safety valve inoperable, restoration
must take~ place in 15 minutes. The Completion Time of
15 minutes reflects the importance of maintaining the RCS
over;;ressure protection :.yt tem. An inoperable safety valve
coincident with an RCS overpressure event could challenge
the integrity of the pressure boundary.

B.1 and B.2

If the Required Action of A.1 cannot be met within the
required Completion Time, or if more than one pressurizer
safety valve is inoperable, the plant must be placed in a
MODE in which the requirement does not apply. This is done
by placing the plant in at least MODE 3 within 6 hours and
in MODE 4 below 275 F within 12 hours. The 6 hours allowed
to reach MODE 3 and the 12 hours allowed to reach MODE 4 are
reasonable, based on operating experience, to reach the
required MODE from full power in an orderly manncr and
without chalienging plant systems. Below 275'F,
overpressure protection is provided by the LTOP System. 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 three pressurizer safety valves.

_

SURVEILLANCE $R 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

'

(continued)

(continued)
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PressurizerSafet{

O BASES (continued)'() -

SURVEILLANCE in accordance with the requirements of Section XI of the
REQUIREMENTS ASME Code (Ref. 4), which provides the activities and

(continued) Frequency necessary to satisfy the SRs. No additional
requirements are specified.

REFERENCES 1.- ASME Boiler and Pressure Vessel Code, Section 111,
NB 7614.3.

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

3. WCAP-7769, Rev, 1, " Topical Report on Overpressure
Protection for Westinghouse Pressuri7ed Water
Reactors," June 1972.

I 4. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components."

. -

[G
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Pressurizer Power-Operated Relief Valves
B 3.4.11

[ ) 0 3.4 REACTOR COOLANT SYS1EM (RCS)
O

B 3.4.11 Pressurizer Power-Ocerated Relief Valves (P081Q

BASES
_

BACKGROUND The pressurizer is equipped with two tyoes of devices for
pressure relief: pressurizer safety valves anti PORVs. The
PORVs are air-operated valves that r.e controlled to open at
a specific set pressure when the pressurizer pressure

. increases and to close when the pressurizer pressure
decreases. The PORVs may also be manually operated from the
control room.

Block valves, which are normally open, are located between
the pressurizer and the PORVs. The block valves are used to
isolate the PORVs in case of excessive leakage or a stuck-
open PORV. Block valve closure is accomplished manually
using controls in the control room. A stuck-open PORV is,
in effect, a small-break loss-of-coolant accident (LOCA).
As such, block valva closure terminates the RCS
depressurization and coolant inventory loss.

The PORVs and their associated block valves may be used byA)(V plant operators to depressurize the RCS to recover from
certain transients if-ncrmal pressurizer spray is not
available. Additionally, the series arrangement of the
PORVs and their block valves permit'. performance of
surveillances on the valves during ' power operation.

~

The PORVs 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 PORVs, their block valves, and their controls are
powered from the vital buses that normally receive power
from offsite power sources, but are also capable of being
powered from emergency power sources in tJ.e event of a loss
of offsite power. Two PORVs and their associated block
valves are powered from two separate safety trains (Ref.1).

The plant has two PORVs, each having a relief capacity of
210,000 lb/hr at 2335 psig. The functional design of the

(continued)

(continued)
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Pressuriaer Power-0perated Relief Valves
B 3.4.11

BASES (continued)

OBACKGROUND PORVs is based on maintaining pressure below the
(continued) Pressurizer Pressure-High reactor trip setpoint following

a step reduction of 50% of full load with steam dump. In
addition, the PORVs minimize challenges to the pressurizer
safety valves and also may be used for low temperature
overpressure protection (LTOP). See LCO 3.4.12, " Low
Temperature Overpressure (LTOP) Protection System."

'

APPLICABLE Plant operators employ the PORVs to depressurize the RCS in
SAFETY ANALYSES response to certain plant transients if normal pressurizer

spray is not available. For the Steam Generator Tube
Rupture (SGTR) event, the safety analysir assumes that
manual operator actions are required to mitigate the event.
A loss of offsite power is assumed to accompany the event,
.ad thus, normal pressurizer spray is unavailable to reduce
RCS pressure, The PORVs are assumed to be used for RCS
depressurization, which is one of the steps performed to
equalize the primary and secondary pressures in order to
terminate the primary to secondary break flow and the
radioactive releases from the affected steam generatur.

The PORVs are used in safety analyses for events that result
in increasing RCS pressure _ for which departure from nucleate
boiling ratio (DNBR) criteria are critical. By assuming
PORV manual actuation, the primary pressure rcmains below
the high pressurizer pressure trip setpoint, thus the DNBR
calculation is more conservative. Events that assume this
condition include a turbine trip and the loss of normal
feedwater (Ref. 2).

The above analyses are for Design Basis Accidents (DBAs).

that establish the acceptance limits for the pressurizer
PORVs. Reference to the analyses for these DBAs is used to
assess changes to the PORVs as they relate to the acceptance
limits.

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

LC0 The LC0 ensures that the PORVs and their associated block
valves are OPERABLE for manual operation to mitigate the
effects associated with a SGTR.

(continued)

(continued)
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Pressurizer Power-0perated Relief Valves
B 3.4.11

BASES -(continued)

By maintaining two PORVs and their associated block valvesLC0 .

OPERABLE, the single-failure criterion is satisfied. The
-

(continued)
block valves are available to isolate the flow path through
either a failed open PORV or a PORY with excessive leakage.
Satisfying the LCO helps minimize challenges to fission-
product barriers.

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

[For this facility, the following support systems are
required to-be OPERABLE to ensure pressurizer PORV and block

tvalve OPERABILITY:)

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

r
,

APPLICABILITY In MODES 1,_2, and'3, the PORV and its block valve are
( required to be. OPERABLE:t'o 11mit the potential for a small-
t break LOCA through~ the; flow pathL The most likely cause for
\ a PORV LOCA is a pressure-increase transient that causes'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. The most
rapid increases will_ occur at the higher operating power and
pressure conditions of MODES 31' and 2. The PORVs are also
required to be OPERABLE in MODES-1, 2, and 3 to minimize
challenges to the pressurizer safety valves.

Pressure increases are less prominent in MODE 3 because the
core input energy is reduced, but the RCS pressure is high.
Therefore, the LC0 is applicable ir MODES 1, _2, and 3. The
LC0 -is not applicable in MODE 4 when both pressure and core .
energy are decreased and the pressure surges become much

-less significant. The PORV setpoint is reduced for LTOP in
MODES 4,.5, and 6 with the reactor vessel head in place.
LC0 3.4.12, " Low Temperature Overpressure Protection (LTOP)
System," addresses the PORV requirements in these MODES.

(continued)

(continued)
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Pressurizer Power-0perated Relief Valves
B 3.4.11

BASES (continued)

|
APPLICABILITY The exception for LC0 3.0.4 permits entry into MODES 1, 2,

(continued) and 3 to perform cycling of the PORVs or block valves to
verify their OPERABLE status. Testing is not performed in
lower MODES.

ACTIONS 8 1 and A.2

With the PORV(s) inopert.ble and capable of being manually
cycled, either the PORV(s) must be restored or the flow path
isolated within 1;bour. The block valve (s) should be closed
but power must be inaintained to the block valve (s), since
removal of power would render the block valve inoperable and
Condition C-would apply. Although a PORV may be designated
inoperable, it may be _able to be manually opened and closed,

i and therefore, able to perform its function. PORV
inoperability may be due to-seat leakage, instrumentation
problems, automatic _ control problems, or other causes that
do not prevent manual;use and do not create a possibility
for a small-break LOCA. For these. reasons, the block valve
may be closed but the Action requires power be maintained to
the valve. Quick access;to the PORV for pressure control
can be made when power remains on the closed block valve.

-

The Completion Times of Inhour are based =on plant operating
experience that has shown that minor problems can be
correctedorclosureaccomplishedinthis;tingperiod.
B.1. B.2.1. B.2.2. B.2.3, B.2.4. and B~.2.5

If one PORV is inoperable and not capable of being manually
cycled, it must be either restored or isolated by closing
the associated block valve and removing the power to the
block valve. The Completion Time of 1 hour is reasonable,
based on challenges to the PORVs during this time period,
and-provides the operator adequate time to correct the
situation. If the inoperable valve cannot be restored to
OPERABLE status, it must be isolated within the specified
time. Because there is at least one PORV that remains
OPERABLE, an additional 72 hours is provided to restore the
inoperable PORV to OPERABLE status, if the PORV cannot be
restored within this additional time, the plant must be
placed in a MODE in which the LC0 does not apply, as
required by Condition D.

(continued)

(continued)
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Pressurizer Power-0perated Relief Valves
B 3.4.11 '

BASES- (continued)

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

If one _ block valve is inopenble, then it is necessary to
either restore the block valve to OPERABLE status within the

- Comp *ietion Time of I hour or place the associated PORV in-
manual control. The prime importance for the capability to
close the block valve is to isolate a stuck-open PORV.

. Therefore, if the block valve cannot be restored to OPERABLE
st'atus within I hour, the Required Action is to place thes

(PORV. in manual control to preclude its automatic opening for4

n - an overpressure event and to avoid the potential for a~

stuck-open PORV at a time that the block valve is,x -

; iinoperable. _ The Completion Time of I hour is reasonable
" based onithe small potential for challenges to the system
duringcthis time: period and-provides the operator tim? to
correct the situation. Because at least one PORV remains
OPERABLE, th.e operator is permitted an additional Completion
Time of 72shours to-restore the inoperable block valve to
OPERABLErstatus."(Theitime allowed to restore the block
valve is based:upon,th'e Completion Time for restoring an
' inoperable PORV(in Condition B, since the PORVs are not-
capable of mitigating an. overpressure event when placed in

(\
manual control sIf the; block valve is restored within the -
Completion Time of 72: hours, the4 power will be restored and
the PORV restored tol0PERABLE status. If it cannot be-
restored within this' additional time,tthe plant must be
placed in a MODE in which the LC0 doessnot apply, as
required by Condition D. _

D.1 and D.2

If the Required Actions of Condition:A, B, or.C are not met,
then the plant must be placed in a MODE in which the LC0
does not apply. The plant is'placed in at least MODE 3
within 6 hours and in MODE 4 within the next 6-hours. The

: Completion Time of 6 hours is reasonable,-based on operating
'.

experience, to reach MODE 3 from full power in an orderly
_

manner and without challenging. safety systems. Similarly,
the Completion Time of 6 hours to reach MODE 4 is
reasonable, considering that a plant can cool down within
that time frame on one safety system train. In MODES 4 and

-5, maintaining PORV OPERABILITY may be required. See
LC0 3.4.12, " Low Temperature Overpressure Protection (LTOP)

-System."

(continued)

(continued)O
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| Pressurizer Power-0perated Relief Valves
'

B 3.4.11

BASES (continued)

ACTIONS E.1. E.2.1. E.2.2. E.2.3. and E.2.4
(continued)

If more than one PORV is inoperable and not capable of being
manually cycled, it is necessary to either restore at least
one valve within the Completion Time of 1 hour or isolate
the flow path by closing and removing the power to the
associated block valves. The Completion Time of I hour is
reasonable based on the small potential for challenges to
the system during this time, and provides the operator time
to correct the situation. If one PORV is restored and one
PORY remains inoperable, then the plant will be in
Condition B with the time clock started at the original
declaration of having more than one PORV inoperable. If no
PORVs are restored within the Completion Time, then the
plant must be placed in a MODE in which the LC0 does not
apply. The plant is placed in at least MODE 3 within
6 hours and in MODE 4 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE-3 from full power in an orderly
manner and without; challenging safety systems. Similarly,
the Completion Time of 6 hours to reach MODE 4 is
reasonable, considering that a plant can cool down within
that time frame on one safety system train. In MODES 4 and
5, maintaining PORV OPERABILITY may be required. See
LC0 3.4.12, " Low Temperature Overpressure Protection (LTOP)
System."

F.1. F.2.1. F.2.2. and F.2.3

If more than one block valve is inoperable, it is necessary
to either restore the block vaives within the Completion
Time of 1 hour, or place the associated PORVs in manual
control and restore at least one block valve within 2 hours
and the remaining block valve within 73 hours. The
Completion Times are reasonable based on the small potential
for challenges to the system during this time and provide
the operator time to correct the situation. If the block
valves are restored such that only one block valve is
inoperable, then the plant will be in Condition C with the
time clock started at the original declaration of having
more than one block valve inoperable.

(continued)

(continued)
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Pressurizer Power-Operated Relief Valves
B 3.4.11

' BASES (continued)
..

ACTIONS G.1 and G.2
(continued)

If the Required Actions of Condition E or F are not met,
then the plant must be placed in a MODE in which the LC0
does not apply. The plant is placed in at least MODE 3
within 6 hours and in-MODE 4 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating-
experience, to reach MODE 3 from full' power in an orderly
manner and without challenging safety systems. Similarly,
the Completion Time of 6 hours to reach MODE 4 is reasonable
considering that a plant can cool down within that time
frame _on one safety system train, In MODES 4 and 5,
maintaining PORV OPERABILITY may be required. See
LCO 3.4.12, * Low Temperature Overpressure Protection (LTOP)
System."

SVRVEILLANCE SR 3.4.11.1
REQUIREMENTS-

Block valve cycling verifies' that the valve (s) can be closed
if needed. -The basis for the Frequency of 92 days is the

,( American Society of Mechanical Engineers (ASME) Code,
Section XI (Ref. 3). If the block valve is closed to
isolate a PORV which is capable of being manually cycled,
the OPERABILITY of the block valve is of importance, because
opening the block valve is necessary to permit- the PORV to
be used for manual control of-reactor pressure, if the
block valve is closed to isolate an otherwise inoperable
PORV, the maximum Completion Time to restore the PORV and
open the block valve is 72 hours, which-is well within the
allowable limits (25%) to extend the-block valve
Surveillance Frequency (92 days).- Furthermore, these test
requirements would be completed by the reopening of a
-recently closed block valve upon restoration of the PORV to
OPERABLE status, -1.e., completion of the~ Required Actions
fulfills the SR.

SR- 3.4.11.2
,

SR~3.4.11.2 is the performance of a CHANNEL CALIBRATION
every 18 months. The CHANNEL CALIBRATION assures that the 1

PORV setpoint is appropriately maintained below the RCS high

(continued)

(continued)-
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Pressurizer P;wer-0perated Relief Valves
B 3.4.11

BASES (continued)

SURVEILLANCE pressure trip setpoint, and thus, remote from transient
REQUIREMENTS pressure challenges. The calibration also assures that the

(continued) PORV setpoint is below the pressurizer safety valve
setpoint, thus limiting challenges to the safety valves.
The calibration can only be performed during shutdown. The
Frequency of 18 months is based on a typical refueling cycle
and industry-accepted practice.

SR 3.4.11.3

Operating a PORV through one complete cycle ensures that the
PORV can be manually actuated for mitigation of a SGTR. 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 the PORV control system
actuates properly when called upon. The Frequency of
18 months is based on a typical refueling cycle and the
frequency of the other Su-veillances used to demonstrate
PORV OPERABILITY.

SR 3.4.11.5

This Surveillance is not required for plants with permanent
lE power supplies to the valves.

The test demonstrates that emergency power can be provided
and is performed by transferring power from normal to
emergency supply and cycling the valves. The Frequency of
18 months is based on a typical refueling cycle and
industry-accepted practice.

REFERENCES 1. Regulatory Guide 1.32, " Criteria for Safety Related
Electric Power Systems for Nuclear Power Plants," U.S.
Nuclear Regulatory Commission, February 1977.

2. (Unit Name] FSAR, Section (15.2], "[ Title]."

(continued)

(continued)
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Pressurizer Power-0perated Relief Valves
B 3.4.11

m

( BASES (continued)

REFERENCES 3. ASME Boiler and Pressure Vessel Code, SecLion XI,
(continued) " Rules for Inservice Inspection of Nuclear Power Plant

Components."
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LTOP System
B 3.4.12

,O B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.12 Low Temocratge Overoressure Protection (LTOP) System

BASES
-r .

BACKGROUND The LTOP System controls RCS pressure at low temperatures so
the integrity of the reactor coolant pressure boundary
(RCPB) is not compromised by violating 10 CFR 50, Appendix 0
(Ref.;l), Pressure and Temperature (P/T) limits. The

, reactor vessel is the limiting RCPB component for
' ! demonstrating such protection. Figure 3.4.12-1 provides the

maximum allowable actuation logic setpoints for the power-'

d operated relief valves (PORVs). LC0 3.4.12-1 provides
^ maximum,RCS/ pressure for the existing RCS cold leg

temperature dur.ing cooldown, shutdown, and heatup to meet
the Reference _1(requirements during the LTOP MODES.

The reactorih$sel material is less tough at low
temperatures than,atinormal operating temperature. As the
vessel nehtronjaxposure accumulates, the material toughness
decreases andtbecomespless resistant to pressure stress at
low temperaturesN(Ref. 2)/RCS pressure., therefore, is

,- maintained low ati, low temperatu.res and is increased only as

V)! temperature is increased d %
g y % t,4

The potential for vessel overpresWrization is most acute-

when the RCS is water solid, occurring,.only during shutdown;
a pressure fluctuation can occurimoreMickly than an
operator can react to relieve.the# condition. Exceeding the
RCS P/T limits by a significant# amount could cause brittle
cracking of the reactor vessel._ LC0 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS P/T. during heatup and cooldown to not exceed
the P/T limits.

This LC0 provides RCS overpressure protection by having a
minimum coolant input capability and having adequate
pressure relief capacity. Limiting coolant input capability
requires deactivating all but [one] [high pressure injection
(HPI)] pump [and one charging pump] and isolating the
accumulators. The pressure relief capacity requires either
two redundant RCS relief valves or a depressurized RCS and a
vent of sufficient size.. One RCS relief valve or-the open
RCS vent is the overpressure protection device that acts to
terminate an increasing-pressure event.

,

(continued)

(continued)
v
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LTOP System
B 3.4.12

BASES (continued)

BACKGROUND With minimum coolant input capability, the ability to
(continued) provide core coolant addition is restricted. The LCO does

not require the makeup control system daactivated or the
safety injection (SI) actuation circuits blocked. Due to
the lower pressures in the LTOP MODES and the expected core
decay heat levels, the makeup system can provide adequate
flow via the makeup control valve and, if needed, until the
[HPI) pump is actuated by SI.

The LTOP System for pressure relief consists of two PORVs
with reduced!11ft settings [, or two residual heat removal
(RHR) suction relief valves, or one PORV and one RHR suction
relief-. valve,'] o.r'a-depressurized RCS and a RCS vent of
sufficient size. ?Two .RCS relief valves are required for
redundancy. One RCS'r'elief valve has adequate relieving
capability.to keep from overpressurization for the required
coolant input capability.

PORV Reauirements
t .

As designed for the:LTOP System, each PORV is signaled to
open if the RCS pressure approaches a limit determined by
the LTOP actuation logica The LTOP, actuation logic monitors
both RCS temperature and4 RCS 9ressure and determines when a
condition not acceptable' in tie ^PTLR limits is approached.
The wide-range RCS temperature in'dications are auctioneered
to select the lowest temperature signal. A

*3,

The lowest temperature signal is processed through a
function generator that calculatesta? pressure limit for that
temperature. The calculated pressure limit is then compared
with the indicated RCS pressure from a wide-range pressure
channel. If the indicated pressure meets or exceeds the
calculated value, a PORV is signaled to open.

Figure 3.4.12-1 presents the PORV setpoints for LTOP. The
setpoints are normally staggered so only one valve opens
during a low temperature overpressure transient. Having
the setpoints of both valves within the limits of
Figure 3.4.12-1 ensures that the Reference 1 limits will not
be exceeded in any analyzed event.

When a PORV is opened in an increasing pressure transient,
the release of coolant will cause the pressure increase to
slow and reverse. As the PORV releases coolant, the system

(continued)

(continued)
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LTOP System
B 3.4.12

-QQ BASES (continued)

BACKGROUND pressure decreases,.until a reset pressure is reached and
(continued) the valve is signaled to close. The pressure continues to

decrease below the reset pressure as the valve closes.

[RHR Suction Relief Valve Reauirements]

[During LTOP MODES, the RHR System is operated for decay
heat-removal and low pressure letdown control. Therefore,
the;RHR suction isolation. valves are open in the piping from

'the RCSThot legs to the inlets of the RHR pumps. While
.J 4these valves are open and the RHR suction valves are open,

%y^abletore]{evepressuretransientsintheRCS.)
the RHRfsuction relief valves are exposed to the RCS and are

@ f,%
[The RHR suction 11 solation valves and the RHR st.etion valves
must<be"open,,toimake the RHR suction relief _ valves OPERABLE
for RCS overpressure mitigation. Auto-closure interlocks.
are not permitted to,cause the RHR suction isolation valves
to closen?The RHRrsuction relief valves are spring-loaded,
bellows-type-Wate'r"felief valves with pressure tolerances
and accumul'ationYlimit's established by Section 111 of the
American Society'of, Mechanical EnHneers (ASME) Code
(Ref. 3) for Class 2 relief' valve:..]
RCS Vent Reauirements/ g %V d.Q Q

\ -

v y 3,p
Once the RCS is de)ressurized, a ventkexposed to the

'

containment atmospiere will maintain ~therRCS at containment
ambient pressure in an RCS overpressure' transient, if the
relievingrequirementsoftheftransientdonotexceedthe
capabilities _of the vent. Thus,.the vent path must be
capable of relieving the flow resulting from-the limiting
LTOP mass or heat input transient, and maintaining pressure

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

An RCS vent to meet the flow capacity requirement requires
removing a pressurizer safety valve, removing a PORV's
internals and disabling its block valve _in the open
position, or similarly establishing a vent by opening an RCS
vent valve. The vent path (s) must be above the level of
reactor coolant, ' rot drain the RCS when open.

[ (continued)

OO:
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel
SAFETY ANALYSES is adequately protected against exceeding the Reference 1

P/T limits. In MODES 1, 2, and 3, anc in MODE 4 with RCS
cold leg temperature exceeding [275]'F, the pressurizer
safety valves will prevent. RCS pressure from exceeding the
Reference 1 limits. At about [275)*F and below,
overpressure prevention falls to two OPERABLE RCS relief
valves 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 the P/T
limit curve falls below the pressurizer safety valve
setpoint increases as the reactor vessel material toughness
decreases due to. neutron embrittlement. Each time the P/T
limit curves are, revised, the LT0P System must be
re-evaluated to ensure'its functional requirements can still
be met using the RCS relief valve method or the
depressurized and vented-RCS condition.

Reference 4 contains 'he acceptance limits that define thet

LTOP requirements. Any cha'nge to the RCS must be evaluated
against the Reference 4' analyses-to determine the impact of
the change on the LTOP' acceptance limits.

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

Mass Input Tvoe Transients s

a. Inadvertent safety injection; or

b. Charging / letdown flow mismatch.

Heat Inout Tvoe Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or

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

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE The following are required during the LTOP MODES to ensure
SAFETY ANALYSES that mass and heat input transients do not occur, which

(continued) either of the LTOP overpressure protection means ca~ 10t
handle:

1. Ensuringonly(one][HPI) pump (andonechargingpump]
OPERABLE;-

2. LImmobilizing the accumulator discharge isolation
valves in their closed positions; and

,

k 3. Disallowing start of a RCP if secondary temperature is
.mu*e than (50]'F above primary temperature in any onee

+ _ look LCOs 3.4.6, "RCS Loops-MODE 4," and 3.4.7,
'RCS 1Mps--M00E 5, Loops filled," ( ovide this
protection.1

The Reference '4 analyses demonstrate that either one RCS
relief valve or .theide>ressurized RCS and RCS vent can
maintain RCS pressufel pelow limits when only one [HPl] pump

~

-

(and one chargingepump are] is [are] actuated by St._ Thus,
the LC0 requires =only [one]* [HPil pump [and one charging

O pump] OPERABLE during the LTOP MODES. Since neither one RCS
V relief valve nor the RCS; vent can handle a full SI

- actuation, the LC0 also' requires'the accumulators isolated,
g nv

The isolated accumulators must have)their discharge valves
closed and the valve power supplyfbreak6rs fixed in their
open positions. The analyses..show the 'effect of accumulator
discharge is over a narrower:RCS temperature range ((175]'F-

and below) than that of the LC0 ([275]'F and below).
Fracture mechanics analyses established the temperature of
LTOP Applicability at (275]'F.

The consequences of a small-break loss-of-coolant accident
(LOCA) in LTOP MODE 4 conform to 10 CFR 50.46 and 10 CFR 50,
Appandix K (Refs. 5 and 6) requirements by having (one)
-[HPI] pump-(and one charging pump] OPERABLE and Si actuation
enabled.

PORV Performance-

The fracture mechanics analyses show that the vessel is
protected when the PORVs are set to open at or below the
limit shown in Figure 3.4.12-1. The setpoints are derived

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE by analyses that model the performat,ce of the LTOP System,
SAFETY ANALYSES assuming the limiting LTOP transient of SI actuation of

(continued) [t...e] [HPI) pump [wnd one charging pump). These analyses
consider pressure overshoot and undershoot beyond the PORV
opening and closing, resulting from signal processing and
valve stroke times. The PORV setpoints at or below the
derived limit ensures the Reference 1 P/T limits will be
met.

/. ,

The PORV setpoints from Figure 3.4.12-1 will be updated when
the revised P/T limits conflict with the LTOP analysis
limits. The P/T limits are aeriodically modified as the
reactor vessel material touginess decreases due to neutron
embrittlement. -Revised limits are determined using neutron
fluence projections and the results of examinations of the
reactor vessel material irradiation surveillance specimens.
The Bases for Specification 3.4.3, "RCS Pressure and
Temperature (P/T)~ Limits," discuss these examinations.

The PORVs are cbnsidered' active components. Thus, the
failure of one PORV-is assumed to, represent the worst-case
single active failure.

[RtiRSuctionReliefValvePerformance]%

[The RHR suction relief VElves do not havenvariable P/T lift
'

setpoints like the PORVs. Analyses must-show that one RHR
~

suction relief valve with a setpoint at'or between [436.5]
and [463.5] psig will pass flow greater'than 'that required
for the limiting LTOP transient while maintaining RCS
pressure less than the P/T limit curve. Assuming all relief
flow requirements during the limiting LTOP event, an RHR
suction relief valve will maintain RCS pressure to within
the valve rated lift setpoint, plus an accumulation no
greater than 10% of the rated lift setpoint.]

[Although each RHR suction relief valve may itself meet
single failure criteria, its inclusion and location within
the RHR System does not allow it to meet single failure
criteria when spurious RHR suction isolation valve closure
is postulated. Also, as the RCS P/T limits are decreased to
reflect the loss of toughness in the reactor vessel
materials due to neutron embrittlement, the RHR suction
relief valves must be analyzed to still accommodate the
design basis transients for LT0P.]

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

APPLICABLE (The RHR suction relief valves are considered active
SAFETY ANALYSES components. Thus, the failure of one valve is assumed te

(continued) represent the worst-case single active failure.]

RCS Vent Performance

With the RCS depressurized, analyses show a vent size of
2.07 scuare inches is capable of mitigating a limiting
allowoc LTOP overpressure transient. The capacity of a vent

f this size is greater than the flow of the limiting transient
# for the LTOP configuration, SI actuation with (one] HPl pump

(%;-Jessithan,the_maximumpressureontheP/Tlimitcurve.
Land,one charging pump] OPERABLE, maintaining RCS pressure

vy-n

The RCSihnt size will be reevaluated for compliance each
time the P/T. limit curves are revised based on the results
of the vesselimaterial surveillance.

.

TheRCSventis,passih$1andisnotsubjecttoactive
failure. " 4 Q '; u

c 4

LTOP System satisfies' Critefion 2 of the NRC Interim Policy
Statement. ? %

-

v g,e =g..g
LC0 This LC0 is required to ensure thatithe LTOP System is

OPERABLE. The LTOP-System is OPERABLE.ihen the minimum
coolant input and pressure relitf 'capab'llities are OPERABLE.
Violation of this LC0 could ' lead to the loss of low-
temperature overpressure mitihation and violation of the
Reference 1 limits as a result of an operational transient.

.To limit the coolant input capability, the LC0 requires
[one] [HPI) pump (and one charging pump] OPERABLE and all
accumulator discharge isolation valves closed and
immobilized. LC0 3.3.2, " Engineered Safety Feature
Actuation System (ESFAS) Instrumentation," defines SI
actuation-0PERABILITY for the LTOP MODE 4 small-break LOCA.

(For this facility, an OPERABLE HPI pump and charging pump
consists of the following:]

[For this facility, an immobilized accumulator discharge
isolation valve consists of the following:]

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

LC0 (For this facility, an OPERABLE LTOP actuation
(continued) instrumentation of system consists of the following:]

The elements of the LCO that provide low temperature
overpressure mitigation througn pressure relief are:

a. Two RCS relief valves, as follows:

1.- Two OPERABLE PORVs; or

~ A PORV is 0PERABLE for LTOP when its block valve is
open, its' lift setpoint is set to the limit required
by. Figure 3.4.12-1 and testing proves its ability to
open at this setpoint, and motive power is available
to the two valvestand their control circuits.

[2. Two OPERABLE RHR suction relief valves; or)

[An RHR suction relief valve is OPERABLE for L10P when
its RHR suction: isolation valve and its RHR suction
valve are open, ~1ts setpoint _is at or between [436.5)
and [463.5) psig, andrtesting proves its ability to
open at this setpoi_nt.]

[3. One OPERABLE PORV an'd'one OPE LE RHR suction
'relief valve; or)"

b. A depressurized RCS and a RCS vent' # g..

A RCS vent is OPERABLE when opsn with an area of at
leest [2.07] square inches.

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

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

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

(continued)

O
WOG STS B 3.4-82 12/31/90 5:48pm



- ~ _ . - .- - _- - - -. - - . - . . - . - . . _ _ - - - .

LTOP System
B 3.4.12

O
BASES (continued)

_

APPLICABILITY This LCO is applicable in MODE 4 when the temperature of any
RCS cold leg is at or below {U5)*F, in MODE 5, and in MODE
.6 when the reactor vessel head is on< The pressurizer
safety valves provide overpressure protection that meets the
Reference 1 P/T limits above (275]'F. When the reactor
vessel head is off, overpressurization cannot occur.

LC0 3.4.3, "RCS Pressure and Temperature (P/T) Limits,"
>rovides the operational P/T limits for all MODES.

. .C0 3.4d0, " Pressurizer Safety Valves," requires the
",

:0PERABILITY of the pressurizer safety valves that provide
overpressure protection during MODES 1, 2, and 3, and MODE 4

s bove:[275)"F,a

Lowt.eMratufe!overpressurepreventionismostcritical
during; shutdown 1when the RCS is water solid, and a mass or
heatninput transient can cause a very rapid increase in RCS
pressure when little or
mitigatetthe event,1

no time allows operator action to
|-.. .w

The Applica'bil N st h ument,iis only required when theis modified by a Note that
states accumulatortisolation

O accumulator pressdre is more'than or at the RCS pressure for
the existing temp'eraturen as allowed by the P/T limit
curves. This Note permiththe adcisuulator discharge
isolation valve surveillance 4erformed only under these P/T
conditions, jf

.

' ACTIONS A.1 and IB.11

.With more than [one] [HPI] pump OPERABLE (or more than-one
charging pump OPERABLE), RCS.overpiessurization -is possible.

To immediately initiate actions to~ restore restricted
coolant in)ut capability to the RCS reflects the urgency of -
removing tie-RCS from this condition.

C.l. D.l. and D.2

An accumulator unisolated requires isolation within 1 hour.
This is only required when the accumulator pressure is at or
more than the maximum RCS pressure for the existing
temperature allowed by the P/T limit curves.

(continued)
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LTOP System
B 3.4.12

BASES (continued)
_

ACTIONS If isolation is needed and cannot be accomplished in I hour,
(continued) Required Actions D.1 and 0.2 provide two options, either of

which must be performed in the next 12 hours. By increasing
the RCS temperature to more than [175]'F, an accumulator
pressure of [600] psig cannot exceed the LTOP limits if the
accumulators are fully injected. Depressurizing the
accumulators below the LTOP limit also gives this
protection.

The Completion Times are based on operating experience that
these-activities can be accomplished in these time periods
and;on engineering evaluations indicating that an event
requir,ing,LTOP is not likely in the allowed times.

, ,

L1
,

in Mode 4 Mhen any RCS" cold leg temperature is at or below
[275)*F, with one RCS reliefsvalve inoperable, two RCS

.

relief valves must be_ restored to OPERABLE status within a
Completion Time'of- 7: days, dTwo RCS relief valves [in any
combination of the PORVS a'nd' the RHR suction relief valves]
are required to provide low temperature overpressure
mitigation while withstanding a_ single failure of an active
component.

..,

The Completion Time considers the" facts that only one of the
RCS relief valves is required to mitigatef ansoverpressure
transient and that the likelihood of aniactiveufailure of
the remaining valve path during thisitime period is very
low. n

L1
The consequences of operational events that will
overpressure the RCS are more severe at lower temperature
(Ref. 7). Thus, with one of the two RCS relief valves
inoperable in MODE 5 or in MODE 6 with the head on, the
Completion Time to restore two valves to OPERABLE status is
24 hours.

The Completion Time represents a reasonable time to-

investigate and repair several types of relief valve
failures without exposure to a lengthy period with only one
OPERABLE RCS relief valve to protect against overpressure
events.

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

ACTIONS L1
(continued)

The RCS must be depressurized and a vent must be established
within 8 hours when (1) both RCS relief valves are
inoperable, or (2) a Required Action and associated
Completion Time of Condition A through Condition F is not
met, or (3) the LTOP System is inoperable for any reason
other than Condition A through Condition F. The vent must
be sized at least 2,07 square inches to ensure that the flow
capacity is greater than that required for the worst-case

(gmass input transient reasonable during the applicable MODES.
% This action is needed to protect the RCPB from a low

..temperatureLoverpressure event and a possible brittle'

Efailureo,f;the{reactorvessel.
,,

The completion, Time considers the time required to place thes

plant'in thisicondition and the relatively low probability
of an overpressure event during this time period due to
increased operator ~ awareness of administrative control

requirements e [ y/j
_

> ,

'
.

S7
'

]

SURVEILLANCE SR3.4.12.lf.SR3[4.12'.2iianfSR3.4.12.3
- REQUIREMENTS 4/ w pa*

To minimize the pot $ntial for*a low temperature overpressure
event by limiting the mass in)ut capability, all but (one)
(HPI) pump (and all but one clarging pump) are verified
locked out with power removed am the abcumulator discharges

isolatior ' alves are verified |cibsed and locked out.
The Frequency of 15 minutes before reducing RCS temperature
to less than the LTOP arming temperature ensures that the
maximum number of pumps permitted OPERABLE is not exceeded;
The Frequency of 12 hours is sufficient considering other
indications and alarms available to the operator in the
control room to verify the required status of the equipment.

-[SR3.4.12.4)

Each required RHR suction relief valve shall be demonstrated
OPERABLE by verifying its RHR suction valve and RHR suction
isolation valve are open and by testing it in accordance
with the Inservice Testing Program. (Refer to SR 3.4.12.7

(continued)

(continued)
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LTOP System
B 3.4.12

BASES (continued)

SURVEILLANCE for the RHR suction isolation valve Surveillance ) This
REQUIREMENTS Surveillance is only performed if the RHR suction relief

(continued) valve is being used to meet this LCO.

The RHR suction valve is verified to be npened every
12 hours. The Frequency is considered adequate in view of
other administrative controls, such as valve status
indications available to the operator in the control room,
that ensure that the RHR suction valve remains open.

TheASME Code ,Section XI (Ref. 8) test per Inservice
Testing Program verifies OPERABILITY by proving proper
relief valve mechanical motion and by measuring and, if
required, adjusting (the lift setpoint.

SR 3.4.12.5~

The RCS vent of at least 2.07 square inches is proven
OPERABLE by verifying its 'open condition either:

Onceevery12ihours_fbravalvethatcannotbelocked.a.

IOnce every 31 days for a valve |that is locked, sealed,b.
or secured in position.' A; removed pressurizer safety
valve fits this category; y ~ A

,y

The passive vent arrangement must only be'open to be
OPERABLE. This Surveillance is performed'ifythe vent is
being used to satisfy the pressure relief req 0irements of
the LCO. (For this facility, the basis for the frecuencies

'

is as follows:)

SR 3.4.12.6

The PORV block valve must be verified open every 72 hours to
provide the flow path for each required PORV to perform its
function when actuated. The valve must be remotely verified
open in the main control room. This surveillance is
performed if the PORV satisfies the LCO.

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

(continued)

(continued)

O
WOG STS B 3.4-86 12/31/90 5:48pm



LTOP System
B 3.4.12

( BASES (continued)

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

(continued) situation.

The 72-hour Frequency is considered adequate in view of
other administrative controls, such as valve position
indication available to the operator in the control room,
that ensure that the PORV block valve remains open,

j [SR 3.4.12.7]

Each reg'nired RHR suction relief _ valve shall be demonstrated'w i
%0PERABLE by verifying its RHR suction valve and RHR suction

" isolation _ valve are open and by testing it in accordance
with theilnservice Testing Program. (Refer to SR 3.4.12.4
forsthe RHR: suction valve surveillance and for a description
of the requirements of the Inservice Testing Program.) This
Surveillanceiis only performed if the RHR suction relief
valve istbe'ing ut.ed to satisfy this LCO.

x tw s:
Every 31 days"the-RHRFsuction isolation valve is verified
locked open, witMpower to the valve operator removed, to

O ensure that accidental closuref will not occur. The " locked
open" valve must be 1ocally verified in its open position
with the manual actuator locked in)its inactive position.
The Frequency is considered'adequatesin view of the
procedural controls governing valveloperation and also as a
means of providing added assurance"ofscorrect valve
position. 4
SR 3.4.12.8

Performance of an ANALOG CHANNEL OPERATIONAL- TEST (ACOT) is
required within [12] hours after decreasing RCS temperature
to 5 [275]*F and every 31 days on eac~n required PORV to
verify and, as necessary, adjust its lift setpoint. The
ACOT will verify the setpoint is within the allowed maximum
of Figure 3.4.12-1. PORV actuation-could depressurize the
RCS and is not required.

The [12]-hour Frequency considers the unlikelihood of a low
temperature overpressure event during the time. [Forthis
facility, the basis for the 31-day Frequency is as follows:]

[For this facility an ACOT consists of the following:]

(continued)

(continued)

WOG STS B 3.4-87 12/31/90 5:48pm

i
1

_ _ - _ - _ _ _ _ _ - _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _



LTOP System
B 3.4.12

BASES (continued)

SURVEILLANCE [For this facility, the required number of RCS temperature
REQUIREMENTS and RCS pressure channels consist of the following:]

(continued)
In the event that the instrumentation used to measure RCS
temperature and RCS pressure is found inoperable, the
associated PORVs are declared inoperable.

A Note makes SR 3.0.4 not applicable. The ACOT cannot be
performed until in the LTOP MODES when the PORV lift
setpoint'can be reduced to the LTOP setting. The test must
be performed;within [12] hours after entering the LTOP
MODES.

~

SR 3.4.1229 .

Performance of a CHANNEL CAllBRATION on each PORV actuation
channel is required 'every [18] months to adjust the whole
channel so that<1t responds and the valve opens within the
required range <and accuracy to known input.

[Forthisfacil1t9,'aCHANhiELCALIBRATIONonaPORV
actuation channel consists of the following:]r

[For this facility, ths basisifor t $ Frequency is as
follows:] y ', ~ (y

va
~

,. ,,

REFERENCES 1. Title 10, Code of Federal Regulatibns, P' art 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. ASME Boiler and Pressure Vessel Code, Section III.

4. [ Unit Name] FSAR, Section (15. ], "[ Title]."

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

6. Title 10, Code of Federal Regulations, Part 50,
Appendix X, "ECCS Evtluation Models."

(continued)

(continued)
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LTOP System
B 3.4,12

-(3/

BASES (continued)''a) -

REFERENCIS 7. 60neric Letter 90-06, " Resolution of Generic Issue 10,
(continued) ' Power-0perated Relief Valve and Block Valve

Reliaitility,' and Generic Issue 94, ' Additional
Low-Tempsrature Overpressure Protection for Light
Water Reactors'."

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

c iComponents."
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:

? RCS Operational LEAKAGE
~

B 3.4.13
--

(s B 3.4 REACTOR COOLANT SYSTEM (RCS)

f 8 3.4.13 RCS Operational LEAGGE ,

k
BASES

-- _ . ,
_

BACKGROUND Components tht.t contain or transport the coolant to or frem -

- the reactor core make up the RCS. Compor ent Soints are mace
by welding, bolting, rolling, or pressure loading, and

3 valves lsolate connectino systems from the RCS. The CS
fcomponente, including the ;ortions of the connecting systems
out to and including the isolation valves, define the

N, reactor;ccolant pressure boundary (RCPB).
- t

'Dth.Wg plan'tMife, the hint and valve interfaces cab
, .

,

produr,e3 drying 0 amount.5 of reactor coolant LEAKAGE, through
either normal operationc1 wear or mechanical deteriorattor.

[ The purpos.t ofathe RCS Operational LEAKAGE LCO is to 1*mit
,

a system operation in the presence of LEAKAGE from the ,e
1 ' sourcer to: amounts %attdo not compromise safety. This LOO

specifies'thettypes'and amounts of LEAKAGE and the methods,

used to identifyfantquantify them.

10 CFR 50 Appendix;A, GDC'30'(Ref. 1) ruquires means for-
"

- detecting and, to the extent practical, identifying the
source of reactor ccolant LEAKAGEA Regulatory Guide 1.45,

(Ref. 2) describes acceptab1(methofs for selecting LEAKAGEdetection systems. #8
$' @

-
-

n

The safety significance of RCS;LEAXAGE ' varies widely-

" depending on its source, ratefand duration. Therefore,
detecting and monitoring reactor coolant LEAKAGE into the

y containment area is necessary. Quickly separating the
'identified LEAKAGE from the unidentified LEAKAGE is needed

to provide quantitative information to the operators,
allowing them to take corrective action should a leak occur
detrimental to the safety of the facility and tha public.

<

A limited amount of leakage inside containment is expected
from auxiliary systems that cannot be made 100% leaktight, i

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

3This LC0 deals with protection of the RCp8 from degradit'lon
and the core fron inadequate coo' ling, in addition to

(continued)

(continued)
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RCS Operational LEAKAGE
,

8 3.4.13

BAWS jrenWmd)

EACVGOL W ynventing the accident e,nalyses radiation release
(ccati m d) usumptions frein being axceeded. The consequences of,

violating this LC0 include the possibility of a
| lon.-of-coolant accident.

--

APPLICABLE Except for primary-to-secondary LEAKAGE, the safety analyses
SAFETY ANALYSES do not 44 dress operational LEAKAGE. liowever, other

operational LEAKAGE is related to the safety analyses for |

LOCA; the amount of leaktge can affc.t the probability of
such an event, The safety analysis for an event resulting
in steam discharge 1to the atmosphere assumes a 1 gpm
primary-to: secondary LEAKAGE as the initial conditior.

c 1
,

Frimtry-to-secondary LEAKAGE is a factor in the da:e
releases outside~ containnont result %g from a stu 'ine
break (SLB) accidenc. To a Jnser extent, other awa.'nts
or transients involvq secorwy stem celease to the
atlosphere, such as alsteam generator tube rupture (SGTRj.
Thi 1eak contaminatesithe' secondary fNid.

, a"

The FSAR (Ref. 3) analysis for~ SUTR)nsumes the contaminated
secondary fluid is only,briefly" released via saftty valus
and the majority is steamedito the. condenser. The 1-gpm
primary-to-secondary LEAKAGE is relati telyxinconsequential .

A6
The St.B is more limiting for site r&diationLreleases. The
safety analysis for the SLB accident'; assumes'l gpm
primary-to-s scondary tiA/ AGE in one, generator as an initial
condition. 1he 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 estab'lish the acceptance limits for the RCS operational
LEAKAFC Re/lerewce to the anrlyses for these DBAs is used
to assess chanp s to the facility which could affect LEAKAGE
as they relate to the acceptance limits.

1:CS operaticna* LENOME satisfies Criterion 2 of the NRC
fnt/erim Policy Statement.

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

(continued)i
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)
_

LC0 a. No Pressurn_ Boundary LEAKAGE

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

'
Unidentified LEAKAGI,

One gallon per minute (gp ) of unidentified LEAKAGE is-

' allowed as a reasonable m nimum detectable amount that'c "the' containment air monitoring and containment sump-

level monitoring equipment can detect within a
, reasonable, time period. Violation of this LCO could
# resultire continued degradation of the RC% if the
LEAKAGEisfrom,thypressureboundary.uswr

c. identified LEAP"
,y

Up to 10 g>mfof' identified LEAKAGE is considered

do not interfere w.LIAKASE ls from known sources that
dlloWable 3ecause

ithsdetection of identified LEAKAGE
and is well within"the capability of the RCS Ma4eup
System. Identified LEAKAGE 1peludes LEAKAGE to the
containment from specifically!known and located
sources, but does not includeipressure boundary
LEAKAGE or controlled reacter coolant pump seal
leakoff (a normal function ~ not considered LEAKAGE).
Violation of this LC0 cduld result in continued
degradation of a component or system,

d. Primary-to-Secondary LEAKAGE
_throuah All Steam Ggnitrators (S.Gd

| Total primary-to-secondary LEl.KAGE through all steam
generators of l gpm produces acceptable offsite doses
in the SLB accident analysis. Violation of this LCO
could exceed the offsite dose limits for this
accident. Primary-to-secondary LEAKAGE must be
included in the total allowable limit for identified
LEAKAGE.

(continued)

(continued)

t
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)
.

LCO e. Primarv-to-Secondary Llefaq[
(continued) throuah One SG

The 500 gallons >er day SG limit on one SG is based on
the assumption t1at a single crack leaking this amount
wculd not propagate to a SGTR under the stress
conditions of a LOCA or a main steam line rupture. If
leaked through many cracks, the cracks are very small,,

and the above assumption is conservative.,

_

APPLICABILITY In MODES l', 2, 3 and 4, the potential for RCPB LEAKAGE is
greatsst when the RCS s pressurized.

In MODES 5 and 6 LF.AKAGE 14'its are not required because,

the reactor coolant pressure is far 'ower, resulting in.

lower stresses and reduced potratials for LEAKAGE.
,

LCO 3.4.14 "RC$ Pressura IIo'1ation Valve (PlV) Leal age,"
measures leakage through each individual PlV and can impact
this LC0. Of the two PIVs*in series in each isolated line,
leakage measured through.one Ply does not result in RCS
LEAKAGE when the other is leak tight. If both valves leak
and result in a loss of mass from ti.e RCS, the loss must be
included in the allowable identified LEAKAGE.

ACTIONS Ad

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

B._1 and B.2

If any pressure boundary LEAKAGE exists, or if unidentified,
identified, or primary-to-seconda?y LEAKAGE cannot be
reduced to within limits within 4 hours, the reactor must be

(continued)
~

(continued)
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RCS Operational LEAKAGE i

B 3.4.13

BASES (continued)
_

ACTIONS brought to lower pressure conditions to reduce the severity
(continued) of the LEAKAGE and its potential cc,nsequences. The reactor

must be placed in MODE 3 within 6 hours and MODE 5 within
36 hours. This action reducos the LEAKAGE and also reduces
the factors which tend to degrade the pressure boundary.

The Com)1etion Times of 6 hours to reach MODE 3 and 36 hours.

to.reaci MODE 5 from full power are reasonable, based on i
. 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
N the RCPS are much lower, and further deterioration is much

' 11ess111kelyf-

x , m

e '. f
SURVEILLANCE SR 3.4.13i1~
REQUIREMENTS 9 .4

Verifying 1RCS LEAKAGE within the LCO ilmits assures the,

LEAKAGE would at first;is maintained.Pressure boundaryintegrity'of- the RCP8
-appear as unidentified LEAKAGE and

can only be positively identified by inspection.
Unidentified LEAKA6C ami,1dentified LEAKAGE are determined

O by performance ofaa R':,5 water inventory balance, primary-
to-secondary LEAKAGE:is"also meas::M by performance of an '

RCS water inventory balancetin conjunction with effluent
monitoring within the secondary steam and feedwater systems,

ej" g
The RCS water inventory balance must be performed with the
reactor at steady-state operating conditions an4 eear
operating pressurs. Therefore, tLe requirement of SR 3.0.4
is not applicable 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 estaD11shed. 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
reactor coolant pump seal injection and return flows.

(continued)

(continued)
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RCS Operational LEAKAGE
B 3.4.13

BASES (continued)

SURVEILLANCE An early warning of pressure boundary LEAKAGE or
REQUIREMENTS unidentified LEAKAGE is provided by the lutomatic systems

(continued) that monitor the containment atmosphere radioactivity and
the containment sump level. These LEAKAGE detection systems
are specified in LCO 3.4.15, "RCS LEAKAGE Detection
Instrumentation."

The 72-hour frequency is a ream.able interval to trend
LEAKAGE and recognizes the importance of early leak
deteriton in the prevention of accidents.

; SR 3.4.13.2

The lenkt1 ht. integrity of the RCPB is verifier, by visual9
inspection. . The Inservice Testing Program and, operational
hydrostatic tests at normal operating pressure are
acceptable means of verifying no RCPS LEAKAGE. The
[18-month) frequency is based on the refueling cycle and
adequately verifies RCPB integrity.

,

REFERENCES 1. Tide 10, Code of., Federal ~ Regulations, Part 50,
Appendix A, General' Design Criterjon 30, " Quality Of
Reactor Coolant Pressure Snundary.* --

y.
2. Regulatory Guide 1.45, " Reactor Coolant Pressere

Boundary LEAKAGE Detection Systems," May31973.

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

_,- . . _ _ _ _
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RCS PlV Leakage
B 3.4.14

(~N) B 3.4 REACTOR COOLANT SYSTEM (RCS)tv
B 3.4.14 RCS Pressure Isolation Valve (PlV) Leakagg

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 PlVs as any two
normally closed valves in series within the RCS pressure
boundary 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

_

-detornoration.

The RCS P1V LCO allows RCS high pressure operation when
leakage' through these valves exists in amounts that do not
compromise safety. The PlV leakage limit applies to each
individual: valve. Loakage through both series PlVs in a
line must be included:as part of the identified LEAKAGE,

governed by' operation only when the loss of RCS mass through
LCO 3.4.13. "RCS Operational LEAKAGE." This is

true during
two series valves is determined by an inventory balance

,A) (SR 3.4.13.1) and identification of excessive unidentified
(- LEAKAGE while implementing Required Action A.1 of

LCO 3.4.13. A known component offthe identified LEAKAGE
before operation begins is the least<of the two individual
leakage rates determined for leaking; series PlVs during the
required surveillance testing; leakage measured through one
PlV in a line is not RCS operational LEAKAGE if the other is
leaktight. 6"

Although this specification providee, a limit on allowable
PlV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage limit is an indication that
the PlVs between the RCS and the connecting systems are
degraded or degrading. PlVleakagecouldleadto
overpressure of the low pressure piping 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.

(continued)
G

(continued)
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RCS PlV Leakago
B ?.4.14

BASES (continued)

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

LOCAs. This later study concluded that periodic leakage
testing of the PlVs can substantially reduce intersystem '

;

LOCA probability.
.

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

a. Residual 41 eat Removal (RHR) System; |
lb; SafetyInjectionSystem;and

c. ~ Chemical and Volume Control System.

The PlVs are listed in Reference 6.

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

.

APPLICABLE Reference 4 ided ified potential,intersystem LOCAs as a
SAFETY ANALYSES significant contributor to the risk of core molt. The

dominant accident sequence in the intersystem LOCA category
is [the failure of the low pressure portion of the RHR
System outside c' containment. The accident is the result
of a postulated failure of the PlVs, which are part of the
RCS pressure boundary, and the subsequent pressurization of
the RHR System downstream of the PIVs from the RCS. Because

-the low pressure portion of the RHR System is typically
designed for (600] psig, overpressurization failure of the
RHR low pressure line would result in a LOCA outside
containment and subsequent risk of core melt.]

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

(continued)

(continued)
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RCS PlV Leakage
B 3.4.14

O BASES (continued)V
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 LC0 limits to ensure
assumption: 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 they relate to the acceptance limits.

Since it must be included as part of identified LEAKAGE
covered by LC0 3.4.13, "RCS Operational LEAKAGE," RCS PIV-

leakage satisfies Criterion 2 of the NRC Interim Policy
Statement.

|

LC0 RCS Plv leakage is identified LEAKAGE into closed systems

connected to the RCS.', minute. Isolation valve leakage is usually onthe order'of drops'per Leakage that increases
significantly suggests that .something is operationally wrong
and corrective action must be.taken.

V) for the two PlVs in series, the' leakage requirement applic.s
to each valve individually. and not to the combined leakage
across both valves. "If the PlVs are not individually
leakage 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 PlV leakage limit is 0.5 gpm per nominal inch of
valve size with a maximum limit of 5 gpm. The previous
criterion of I gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate limit based on valve size was superior to a
single allowable value.

Reference 7 permits leakage testing at a lower pressure
differential than between the specified maximum RCS pressure

| and the normal pressure of the connected system during RCS
operation (the maximum pressuie differential) in those typesl

of valves in which the higher service pressure will tend to

(continued)

(continued)
NJ
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RCS PlV Leakage
B 3.4.14

BASES (continued)

i

LCO diminish the overall leakage channel opening, in such
(continued) cases, the observed rate is adjusted to the maximum pressure i

differential by assuming leakage is directly proportional to )the pressure differential to the one-half power.
;

(for this facility, the supported systems impacted by the
inoperability of an RCS PlV flow path (i.e., it is not
within leakage limits or is isolated) and the justification
for whether or not each supported system is declared
inoperable are as follows:)

,

l

APPLICABILITY In MODES l', 2,:3, and 4, this LC0 ap)1ies because the PlV
leakage potential is greatest when tie 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. fort a LOCA outside the
containment. *

,

A Note is added to provide' clarification that each flow path
is treated as an independent entity;wlth an independent
Completion Time, y

.,<; qa.j
. .,

,

ACTIONS A.1. A.2.1. A.2.2. and A.2 1 #,' Q
Four hours are provided to reduce <ledage in excess of the
allowable limit. The period permits operation to continue
under stable conditions while leakage is assessed and
correctivo 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 RCS
pressure boundary.

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 rationaie as
the time for Required Action A.I.'

, (continued)
1

| (continued)
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RCS PlV Leakage i

B 3.4.14 |

BASES (continued)

7 ACTIONS Required Action A.2.2 specifies that the double isolation
d

(continued) barrier of two valves be restored by closing some other
valve qualified for isolation or restoring one leaking P!V.

"

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.

If.the affected flow path is isolated in accordance with
Required Actions A.2.1 and A.2.2, the affected flow path,

x must be; verified to be isolated on a periodic basis. This )is necessary to ensure that the integrity of the fission-'

s,

1 product; barriers is maintained. The Completion Time of once I

t per 31' days /for verifying tha: each affected flow path is
; tisolated is' appropriate because the valves are operatec

,

under, administrative control and the probability of their
misalignment _is' low.

RCS P!V ledhge is considered out of limits if the equipment '

used to measure RC5;PlVoleakage is determined to be
inoperable.at'thet time}SR 3.4.14.1 is performed. Required
Action A.1 or-Required Actions A.2.1 and A.2.E apply to
restoring such equipment te 0PERABLE status.1

&,/ 'es [W
fld

.

With one or more RCSvPlVs. ine~perablesin one or more flow
L paths.(i.e., they are not within leaka'ge limits or_are
' isolated) -verify that the Required' Actions have been

initiated for those supported systems declared inoperable by
the support RCS PIV flow pat (within a Completion Time of
( ) hours.

|

The 1-hour Completior. Time-is defined as the most limiting
~

;

of all 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 RCS PlV flow paths have been initiated.
The can be accomplished by entering the supported systems'
LCOs. [ Alternatively, the appropriate Required Actions for
the supported systems may be listed in the Required Actionn ;
for Condition B of this LCO.]-

(continued)

(continued)

.
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RCS PlV Leakage
B 3.4.14

BASES (continued)

ACTIONS [for this facility, the identified supported systems
(continued) Required Actions are as follows:]

L1
With one or more RCS PIVs inoperable in one or more flow
paths, and one or more RCS PlVs inoperable in the redundant
flow paths, or one or more required support features
inoperable associated with the redundant flow paths, this
resalts,in the loss of functional capability and LC0 3.0.3
must be immediately entered. However, if the support or
supported feature LCO, or both, takes into consideration the
loss of function-situation, then LC0 3.0.3 may not need to
be entered. [For this facility, support systems associated
with each RCS PIV flow path supported system are as
follows:].

'

D.1 and D.2

If Icakage cannot bu reduced,' the system isolated, or other
Required Actions accomplished within the respective
Completion Times, 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 tho' leakage and also
reduces the potential for a LOCA outsidoithe 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.

__

SURVEILI.ANCE SR 3.4.14.1
REQUIREMENTS

Performance of leakage testing on e&ch RCS PIV or isolation
valve used to satisfy Required Action A.2.1 or A.2.2 is
required to verify that leakage is below the specified limit
ana to identify each leaking valve. The leakage limit of
0.5 gpm per inch of nominal valve diameter up to 5 gpm
maximum applies to each valve. Leakage testing requires a
stable pressure condition.

(continued)

(continued)
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RCS PlV Leakage
B 3.4.14

BASES (continued)

SURVEILLANCE Testing is to be performed every 9 months, but may be
REQUIREMENTS extended up to a maximum of (18] months, a typical refueling

(continued) cycle, if the plant does not go into MODE 5 for at least
7 days. The (18-month Frequency is required in
10 CFR 50.55a(g) (Ref.]8), is within the America.n Society of

Mechanical Engineers (ASME) Code, Section XI (Ref. 9)like, andis based on the prudence of performing surveillances
this only during an outaae. The Surveillance needs stabic
conditions and has the potential for an unplanned plant

' transient if performed with the plint at power.

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

resenting'.,"PIVs disturbed in the performance of this
Surveillance should also be tested unless documentation
shows:that"an. infinite testing loop cannot practically be
avoided. Testing must be performed within 24 hours after
the valve has been reseated. Within 24 hours is a-
reasont.ble and practical time limit for performing this test
after openingjor resenting a valve.
SR3.0.4-isexemptedforenOyintoMODES3and4topermit
leakage testing at high differential pressures with stable,

conditions not possible;in-sthMower MODES.
W% %

[For this facility,'RCS PlVier other high pressure isolation
valve leakage is measured as follows;).

.

.M y %
SR 3.4.14.2 an.d SR 3.4.14.3, f '

r ..
Verifying that '.he RHR auto-closure interlocks are OPERABLE
ensures that RLS pressure will not pressurize the RHR tcstem
beyond 125% of its design pressure of [600) psig. Th
interlock setpoint that prevents the valves from beircs
opened is set so the actual RCS pressure must be less than
(425] psig to open the valves. This setpoint ensures the
RHR design pressure will not be exceeded and the RHR relief
valves will not lif t. The 18-month Frequency was developed
considering the plant conditions needed to perform the
surveillance. The 18-month Frequency is also acceptable
based on consideration of the design reliability (and
confirming operating experiente) of the equipment.

(continued)
, _ _-

(continued)
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RCS PlV Leakage
B 3.4.14

BASES (continued)

SURVEILLANCE [For this facility, the required number of instrumentation
REQUIREMENTS channels associated with the RHR System auto-closure

(continued) interlock consist of the following:] "

In the event that the required number of RHR System auto-
closure interlock channels are found inoperable or the SRs
are not met, the associated RCS PlVs are declared
inoperable, which is equivalent to stating that the valves
are not within acceptable leakage limits.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Section E0.2, ' Definitions-Reactor Coolant Pressure
Boundary."

2. Title 10. Cod'e of Federal Regulations, Part 50,
S?ction 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 SS, " Reactor Coolant Pressure
Boundary Penetrating Containment.'"

gy y,..

4.
U.S. Nuclear Regulatory Commission (dent Risks in U.S.

4 NRC)," Reactor
Safety Study-An Assessment of Acci
Commercial Nuclear Power Plants,"- Appendix V,
WASH-1400 (NUREG-75/014), October 1975.'

5. U.S. NRC, "The Probability of'Intersystem LOCA:
Impact Due to Leakage Testing and Operational
Changes," NUREG-0617, May 1980.

6. [ Document containing list of PlVs.)

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

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

(continued)

(continued)
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RCS PlV Leakage
B 3.4.14

BASES (continued)

REFERENCES 9. ASME Boiler and Pressure Vessel Code, Section XI,
(continued) Subsection IWV, ' Inservice Testing of Valves in

Nuclear Power Plants," Paragraph IWV-3422.
,

- ..l.,

,;

,f 'J'

|
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

~

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.15 RCS LEAKAGE Detection Instrumentation

BASES
. - . - - . _ . - . . . - . - - . - . . - - . - - - - . - - . - - . - - . - -

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref.1) requires means
for detecting and, to the extent practical, identifying the
location of the source of RCS LEA (AGE. Regulatory Guide
L45:(Ref. 2) describes acceptable methods for selecting

; LEAKAGE detection systems,

t LEAKAGENetection systems must have the capability to detect
% -significant reactor coolant prassure boundary degradation as

-soen'after;eccurrence as practical to minimize the potential
for propagation to a gross failure. Thus, an early
indicatiof or warning signal is necessary to permit proper
evaluationlofmall unidentified LEAKAGE.

:
. +

Industry practice has/shown that water flow changes of 0.5
to 1.0 gpm can|be readily detected in contained volumes by
monitoring changes :in water,1evel, in flow rate, or in the
operating frequency of a pump. The containment sump used to
collect unidentified LEA & dE it<[(or) and air coolerO condensate are) instrumented totalarm 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 contains radioacdhity that, when
released to the containment, cam be detected by radiation
monitoring instrumentation. { Reactor coolant radioactivity
invels will be low during initial reactor startup and for a
few weeks thereafter, until activated corrosion products
have been formed and fission products appear from fuel-
element-cladding contamination ,or cladding defects.
Instrument sensitivities of 10'
particulate monitoring and of 10'qCi/cc radioactivity forpCi/cc radioactivity for
gaseous monitoring are pramaal for these LEAKAGE detection
systems. Radioactivity de n systems are included for
monitoring both particulat ' gaseous activities because
of their sensitivities and . .id responses to RCS LEAKAGE.

An increase in humidity of the containment atmosphere would
indicate release of water vapor to the containment. Dew- '

soint temperature measurements can thus be used to monitor
lumidity levels of the containment atmosphere as an

,

(continued)

(continuco)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued)

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

instruments.

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

Air temperature and-pressure monitoring methods may also
be used to infer unidentified LEAKAGE to the containment.
Containment temperature and pressure fluctuate slightly
during plant-operati.on, but a rise above the normally
indicated range of values may indicate RCS LEAKAGE into
the containment, lhe relevance of temperature and pressure
measurements are affected by containment-free volume and,
for temperaturei detector' location. Alarm signals from
these instruments can be valuable in recognizing rapid and
sizable LEAKAGE to the containment.1

- a,

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

compare and verify with indications from ether 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 that the
transport delay time of the LEAKAGE from its source to an
instrument location yields an acceptable overall response
time.

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

(continued)
_

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued)

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

(continued)

LCO One method of protecting against large RCS LfAKAGE derives
from the ability of instruments to rapidly detect extremely
small leaks. This LCO requires instruments of diverse
monitoring principles to be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in time to allow actions to place the plant in a safe
condition, when RCS LEAKAGE indicates possible RCPB'-

degradation.

The LCO is~ satisfied when monitors of diverse measurement
'

means are available. Thus, the containment sump monitor, in
combination with a particulate or gaseous activity monitors

(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,z the following suoport systems are
required to be OPERABLE to ensure LEAKAGE detection
instrumentationOPERABILITY:)

(Forthisfacility,thoserequifedsupportsystemswhich,
upon their failure, do not require declaring the LEAKAGE
detection instrumentation inoperable and their justification
are as followst)

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, 'lAKAGE and the likelihood of crack propagation are
much smaller. Therefore, the requirements of this LCO are
not applicable in MODES 5 and 6.

i M

(continued)
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RCS LEAKAGE Detection Instrumentation
D 3.4.15

BASES (continued)

ACTIONS A.1 and A.2

With the containment sump monitor inoperable, no form of
grab sample could provide the equivalent information;
however, the containment atmosphere activity monitor will
provide indications of changes in LEAKAGE. Together with
the atmosphere monitor, the periodic surveillance for RCS
inventory balance, SR 3.4.13.1, must be performed at an
increased frequency of 24 hours to provide information that
is adequate to detect LEAKAGE.

Restoration 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 balance required by Action A.l.

B.1.1. B.1.2. 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 unitors.

'

The 24-hour interval provides )eriodic information that is
adequate to detect LEAKAGE. T1e 30-day Completion Time
recognizes at least one other ready form of leak detection.

C.l. and C.2

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

(continued)

(continued)
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RCS LEAKAGE Detection instrumentation
B 3.4.15

BASES (continued)

ACTIONS Containment air cooler condensate flow rate monitor to
(continued) OPERABLE status.

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

D.1 and 0.2

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

-inoperable, the only means of detecting leakage is the
containment sump monitor. This condition does not provide
the required diverse means of leakage detection. The
Required Action is to restore either of the inoperable
monitors to OPERABLE status within 30 days to regain the
intended leakage detection diversity. The 30-day Completion
Time ensures that the plant will not be operated in a
reduced configuration for a lengthy time period.

E.1 and E.2

If a Required Action ~of Condition A, B, C, or D connot be
met within the required Com)1etion Time, the reactor must beO placed in a MODE'in which tio LCO does not apply, This
requires placing the' reactor in'at least MODE 3 within
6 hours and in MODE $ within'36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to perform the actionstin an orderly manner and
without challenging plant systems.

f_d

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

SVRVEILLANCE SR 3.4.15.1. SR 3.4.15.2. and SR 3.4.15.3
REQUIREMENTS

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

(continued)

(continued)
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RCS LEAKAGE Detection Instrumentation
B 3.4.15

BASES (continued) .

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

(continued) [ ).

SR 3.4.15.4. SR 3.4.15.5. and SR 3.4.15.6

These SRs are the performance of an ANALOG CHANNEL
OPERATIONAL TEST [a CHANNEL FUNCTIONAL TEST) on each of the
RCS LEAKAGE detection monitors. The test ensures that the
monitor can perform its function in the desired manner. The
test verifies the alarm setpoint and relative accuracy of
the instrument string. The frequency of 31 days considers
instrumerit reliability, and operating experience has shown
that'it is proper for, detecting degradation,

for this facility, an ANALOG CHANNEL OPERATIONAL TEST [a
CHANNEL FUNCTIONAL TEST) consists of ( ).
SR 3.4.15.7,_SR 3.4.lfid a rd SR 3, ,LlLS,

These SRs are the performance of a CHANNEL CAllDRATION 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 that this frequency is
acceptable, for this facility, a CHANNEL CAL 1 BRAT 10N
consists of ( ). ,-

--% .._

REFERENCES 1. Title 10, Code of feocral 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)."

-.mx - - - .mr
__
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RCS Specific Activity
B 3.4.16

8 3.4 REACTORCOOLANTSYSTEM(RCS)

B 3.4.16 RCS Specific Activity

4

BASES
a,-

'

BACKGROUND The maximum dose to the whole body and the thyroid an
individual at the site boundary can receive for ? hours

during an accident is specified in 10 CFR 100 (Ref.1) heldThe.

limits.on specific activity ensure that the doses are
te a small fraction of the 10 CFR 100 limits during analyzed,[a~ transients and accidents.

, sr
.

Y The,RCS specific activity LCO limits the allowable
icencentration11evel of radionuclides in the reactor coolant.'

The LC0ilimitbare established to minimize the offsite
radioactivity dose consequences in the event of a steam
generator tube rupture (SGTR) accident.

TheLCOcon(ains.specificactivitylimitsforbothDOSE
EQUIVALENT.1-131:end: gross specific activity. The allowable
levels are intended;te limit the 2-hour dose at the site
boundary to a smallifraction'of the 10 CFR 100 dose

O.
guideline values,bThe limitsjin the LCO are standardized,
based on parametric evaluations'of offsite radioactivity '

dose consequences forgtypic'al siteslocations,
y 7 33

The parametric evaluations showed t@ potential offsite dose
levels for a SGTR accident were.an3 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 ensures that the resulting 2-hnur doses at the site

boundary will not exceed a small fraction of the 10 CFR 100
,

dose guidelines (Ref. 1) following a SGTR accident. The.
'

SGTR safety analysis (Ref. 2) assumes the specific activity
of the reactor coolant at the LCO limit and an existing
reactor coolant steam generator (SG) tube leakage rate of-
1 gpm. The safety analysis assumes the. specific activity
of the secondary coolant at its limit of 0.1 pCi/gm DOSE.
EQUIVALENT I-131 from LC0 3.7.7, ' Secondary Specific
Activity."

!
(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

APPLICABLE The analysis for the SGTR accident establishes the
SAFETY ANALYSES acce)tance limits for RCS specific activity. Reference

(continued) to 111s analysis is used to assess changes to the facility
which could affect RCS specific activity, as they relate to
the acceptance limits.

The analysis is for two cases of reactor coolant specific
activity, One case assumes specific activity at 1.0 pC1/gm
DOSE EQUIVALENT l-131 with a concurrent large iodine spike
that increases the 1-131 activity in the reactor coolant by
a factor of about 50 immediately after the accident. The
second case assumos the initial reactor coolant iodine
activity at 60.0 pCi/gm DOSE EQUIVALENT I-131 due to a
)reaccident iodine' spike caused by an RCS transient. In
soth cases, the noble gas activity in the reactor coolant
assumes 1% failed fuel, which closely equals the LCO limit
of 100/E pC1/gm for gross specific activity.

The analysis also assumes a loss of offsite power at the
same time as the SGTR event. The SGTR causes a reduction
in reactor coolant inventory. The reduction initiates a
reactor trip from a low pressurizer pressure signal or an
RCS overtemperature AT: signal. ''

~

1he coincident loss of offsite power causes the steam dump
valves to close to protect'the condenser.s The rise in
pressure in the ruptured SG discharges radioactively
contamin.ted steam to the atmosphere through:the SG power-
operated relief valves and the main steam safety valves.
The unaffected SGs remove core decay heat by venting steam
to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of a
SGTR accident are within a small fraction of the Reference 1
dose guideline values. 0)eration with iodine-specific
activity levels greater t1an the LCO limit is permissibic,
if the activity levels do not exceed the limits shown in
Figure 3.4.16-1 for more than 48 hours. The safety analysis
has concurrent and preaccident iodine spiking levels up to
60.0 pCi/g DOSE EQUlVALENT l-131.

The remainder of the above-limit permissible iodine
levels shown in Figure 3.4.16-1 are acceptable because
of the icw probability of a SGTR accident occurring during

(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

APPLICABLE the established 48-hour time limit. The occurrence of a
SAFETY ANALYSES SGTR accident at these permissible levels could increase the

(continued) site boundary dose levels, but still be within 10 CFR 100
dose guideline values.

The limits on RCS specific activity are also used for
establishing standardization in radiation shielding and
plant personnel radiation protection practices.

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

.

[
LCO The specific iodine activity is limited to 1.0 pCi/gm DOSE

EQUIVALENT l-131, and the total specific activity in the
primary coolant is limited to the number of pCi/gm equal to
100 divided by E (average disintegration energy of the sum
cf the average beta and_ gamma energies of the coolant
nuclides). The limit on DOSE EQUIVALENT l-131 ensures the
2-hour thyroid dose ~to an individual at the site boundary
during the Design Basis Accident (DBA) will be a smallO fraction of the allowed thyroid, dose. The limit on gross
specific activity ensures the 2-hour whole body dose to an
individual at the site boundary during the DBA will be a
small fraction of the allowed whole~ body dose.

The SGTR accident analysis (Ref.~2)3 shows that the 2-hour
site boundary dose levels are within acceptable-limits.
Violation of the LC0 may result in reactor coolant
radioactiv ty 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 I and 2, and in MODE 3 with RCS average temperature
2 500'F, operation within the LC0 limits for DOSE EQUIVALENT
l-131 and total specific activity are necessary to contain
the potential consequences of a SGTR to within the
acceptable site boundary dose values.

For operation in MODE 3 with RCS average temperature < 500'F

(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)
|

APPLICABILITY and in H0 DES 4 and 5, the release of radioactivity in the |

(continued) event of a SGTR is unlikely since the saturation pressure of
the reactor coolant is below the lift pressure settings of
the main steam safety valves.

l

|
|

ACTIONS A.1 and A.2

With the gross specific activity in excess of the allowed .

limit, an analysis must be performed within 4 hours to |
determine DOSE EQUIVALENT l-131. The Completion Time of 1

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 4 venting the SG to the
environment in an SGTR eventi The Completio1 Time of
6 hours is reasonable, based on operating experience to
reach MODE 3 from full power in an orderly manner and
without challenging plant systemst,

Gross specific activit i const e 'out of limits if the
equipment used to measure gross" specific activity is
determined to be inoperable at the time SR.3.4.16.1 is
performed. Required Action A.1 and Required. Action A.2
applytorestoringsuchequipmenttoOPERABLQstatus.

B.1 and B.2 V
With the DOSE EQUIVALENT l-131 greater than the LCO limit,
samples at intervals not to exceed 4 hours must be taken to
demonstrate that the 'mits of Figure 3.4.16-1 are not
exceeded, lhe Complet on Time of 4 hours is required to
obtain and analyze a tsmple. Sampling is to continue to
provide a trend.

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.

(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)'J

ACTIONS DOSE EQUIVALENT l-131 specific activity is considered out of
(continued) limits if the equipment used to measure DOSE EQUIVALENT

l-131 specific activity is determined to be inoperable at
the time SR 3.4.16.2 is performed. Required Action B.1 and
Required Action B.2 apply to restoring such equipment to
OPERABLE status.

L1
< The reactor must be placed in MODE 3 with RCS average

temperature < 500*F within 6 hours, when a Required Action
and an associated Completion Time of Condition B are not met
or the DOSE EQUlVALENT l-131 is in the unacceptable region
of Figurc 3,4.'16-1. The Completion Time of 6 hours is
required to get to MODE 3 below 500'F without challenging
p1 ant systems.-

SURVEILLANCE SR 3.4.16.1
REQUIREMEN15

The Surveillanca requires performing a gamma-isotopic
analysis as a measure of the gross specific activity of the

y reactor coolant at least once every 7 days. While basically
a quantitative measure of' radionuclides with half lives
longer than 15 minutes, excluding iodines, this measurement
is the sum of the degassed gamma activities and the gaseous
gamma activities in the sample taken.t ?This Surveillance
provides an indication of any increase 'in gross specific
activity. ^"<

Trending the results of this Surveillance allows proper
remedial action to be taken before reaching the LCO limit
under normal 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.

LR 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

(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

SUP.VEILLANCE 14-day Frequency is adequate to trend changu in the iodine-
REQUIREMENTS activity level, considering gross activity is monitored

(continued) every 7 days. The frequency, between 2 and 6 hours after a
power change of greater than or equal to 15% RATED THERMAL
POWER within a 1-hour period, is established because the
iodine levels peak during this time following fuel failure;
samples at other times would provide inaccurate results.

SR 3.4.16.J

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 l.00'and is required to verify plant operation
within the specified gross activity LCO limit. The analysis
for E is a measurementLof the average energies per
disintegration for isotopes with half lives longer than
15 minutes,_ excluding iodines. The Frequency of 184 days
recognizes E doas not change rapidly.

. w-

, '

SR 3.0.4 does not apply, s'o/ sampling can be performed in
MODE 1. The sample must be' taken'after 2 effective full
power days and 20 days of MODE:1, operation have elapsed
since the reactor was last subcriticaltfor at least
48 hours. This ensures that'the radiosctive materials are
at equilibrium so the analysis fort is' representative and
not skewed by a crud burst or other similar? abnormal event.

[Forthisfacility,DOSEEQUIVALENTaI11sNificactivity2

1s measured as follows:] (7

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

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

O
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RCS Loop Isolation Valves
B 3.4.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.17 RCS Looo Isolation Valves

BASES
_ . . . _ _ . _ _ _ _ _ . . . . _ _ . _ _ _ _ . . . . _ . . _ _ . . _ _ _ _ - _ _ _ _ . _-

BACKGROUND The RCS may be operated with lonps isolated in order to
perform maintenance. While operating with a loop isolated,
there is potential for inadvertently opening the isniation
valves in the isolated loop. In this event, the coolant in

A(the' isolated loop would suddenly begin to mix with theg

coolantain the operating loops. This situation has the
N 7 potential of causing a positive reactivity addition with a

% corresponding reduction of SHUTDOWN .niARGIN (SDM) if t
%;w ' y Q

a. The; temperature in the isolated loop is lower than the
,itemperaturejin the operating loops (cold water
Nincident)por

jy
b. The befon concendiration in the isolated loop is lower

than"the boreniconcentration in the operating loops
(boronTdilutiondncident). .

X, .eg
'
(

As discussed in the'FSARf(RefiN), the startup of an
isolated loop is''perfomed sin 'alcontrolled manner that
virtually eliminates any sudden Desitive reactivity addition
from cold water and/or boroOdilutten because:

_LC0 3.4.18, "RCS Isolated Lo h r, tup,' end planta.
operating procedures require'that"the baron-
concentration-in the isolkted loop be maintained
higher than the boron concentration of the operating
loops, thus eliminating the potential for introducing
coolant from the isolated loop that could . dilute the
boron concentration in the operating loops;

b. The cold leg loop isolation valve cannot be opened
unless the temperatures of both the hot and cold legs
of the isolated ' loop are within 20*F of the
temperatures of the hot and told legs of the operating
loops (compliance is ensured by cysrating procedures
and automatic interlocks); and

c. Other automatic interlocks,.all of which are part of
-the Reactor Protection System, prevent opening the hot
leg loop isolation valve unless' the cold leg loop
isolation valve is fully r.losed,

(cont'inued)
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RCS Loop Isolation Valvrs
B 3.4.17

BASES (continued)

APPLICABLE Durino nartup of an isolatti loop in accordance with
SAFETY ANALYSES LC0 1.4.18, "RCS Isolatc0 Los p Startup," the cold leg loop

isolation valve interlocks iad operating procedures prevent
opening of the valv,* until .he isolated loop and operating
loop boron concentritions .nd temperatures are equalized.
This ensures that any undes.vable reactivity effect from the

' isolated loop does not r cu: . |
|

The safety analyses assume a minimum SDN as an initial
condition for Design Basis Accidents (DBAs) (Ref. 1).
Violation ofsthe LCO, combined with mixing of the isolated
loop coolant into the operating loops, could result in the
SDH being less than that assumed in the safety analyses.

The above analyses are:for DBAs that establish the
1acceptance limits for the RCS loop isolation valves. '

Reference to the' analyses for these DBAs is used to assess
changes to the RCS loop isolatian valves as they relate -to
the acceptance limits.. %

The boron concentiation=of in isolated loop may affect SDM
and therefore RCS loop' isolation va_1.ves satisfies
Criterion 2 of the NRC; Interim Policy Statement.

q'

p ',K
LC0 This LC0 ensures that 6 loop isolation valvh<that becomes

closed in MODES I through 4 is fully jaolatedsand the plant
placed in MODE S. Loop isolation valves are'used for
performing maintenance when the plant'is in MODE S or 6, and
startup of an isolated loop is cove' red by LCO 3.4.18, "RCS
isolated Loop Startup."

.-- ,

APPLICABILITY In MODES 1 through 4, this LCO is ap)11 cable when
unisolating an isolated loop with a aoron concentration less
than that of the operating loops may cause an inadvertent
criticality.

In MODES 5 and 6, the SDM of the operating loops is large
enough to permit operation with isolated loops, in these
MODES, controlled startup of isolated loops is possible
without significant risk of inadvertent criticality.

(continued)

O
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RCS Loop Isolation Valvas
P,3.4.17

[Q\ BASES (continued)
. --

ACT10NS ful
if power is inadvertently N3tored to the loop (solation
valve operators, the potential exists for accidental
isolation of a loop with a subsequent inadvertent startup of
the isolated loop. ihe loop isolation valves hive motor
operators. Therefore, these valves will maintain their last I

,

position when power is removed from the valve operator.
' With power applied to the valve operators, cnly the

, interlocks prevent the valve from being operated. Although
oaerating procedures and interlocks ma(e the occurrence of
11 s event unlikely, the prudent action is to remove power4

fru the loop-isolation valve operators. The Completion
Time of 30 minutes to remove power from the isolation valve
operators is sufficient considering the complexity of tha
task; 3

B.l. B.2. and B._3-

,

ShouldaloopiiclationvalvebeclosedinH0 DES 1through

4, the affected loop #0DE 5 to: preclude inadvertent startusmust be, fully isolated immediately andthe slant placed'in
pi of tie loop and the potentialdnadvertent criticality. T1e

(d Completion Time offRequired Actico B.1 allows time for
borating the operating loopi to a shutdown boration level-

such that the )lant can be placed iri tiODE 4 within 6 hot ?s
and H0DE 5 wit 11n the next 30 hoursi JThe Completion Time of
6 hours is a reasonable time, based-'onLoperating experience,
to reach MODE 4 from full powerJin an o~rderly manner and
without challenging safety systcms or o)erators. Similarly,
the Com)letian Time of 36 hours to reac1 MODE 5 is
reasonaale considering that a plant can easily cool down in
such a time frame on one safety system train.

i

SURVEILLANCE SR 3.4.17.1
REQUIREMENTS

The Surveillance is perfcrmed at least onca per 31 days toi

ensure that the loop iscle. tion valves are open, with power
removed to the valve operators. The primery function of
this Surveillance is to ensure that power is removed,

!

(continued)
-

(continued)
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RCS Loop Isolation Valves
B 3.4.17

BASES (continued)

SURVEILLANCE from the valve operators, since .R 3.4.4.1 of LC0 3.4.4,
REQVIREMENTS "RCS Loops-MODES 1 and 2," ensures that the loop

(continued) isolation valves are open by verifying every 12 hours that
all loops are operating and circulating reactor coolant.
The Frequency of 31 days ensures that the required flow can
be made available, is based on engineering judgment, and has
proven to be acceptable. Operating experience has shown
that the, failure rate is so low that the 31-day Surveillance
frequency'is justified,-

-y .

sc

t.iERENCES 1. [ Unit /Name) FSAR, Section (15.2.6), "[ Title)."
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PCS isolated loop Startup
B 3.4.18

,

B 3.4 REACTOR COOLANT SYSTEM (RCS)
s

B 3.4.18 RCS liolated looo Startuo

BASES

BACKGROUND The RCS may be operated with loops isolated in MODES 5 and 6
in order to perform maintenance. While operating with a
loop , isolated, there is potential for inadvertently opening,

the; isolation valves in the isolated loop. In this event,
(the coolant in % isolated loop would suddenly begin to mix

.;6 5with theicofiant in the operating loops. This situation has
T: the potential of causing a positive reactivity addition with

corresponding reduction of SHUTDOWN MARGIN (SDM) if:
^ syy

a. The? temperature in the isolated losp is lower than the
<temperatureJin the operating loops (cold water

.

'incidert}) Dor
*

<
sm .r

b. The'bofon concentpation in the isolated loop is lower
than'thatboron" concentration in the operating loops
(boron dilutio0 incident). iT

%F 4%,
As discussed in t@FSAR((Ref,*1), the startup of anO isolated loop is'denednja,coritplied manner that virtually
eliminates any sudden?rea'cti t r addition from cold water or
boron dilution becau'se: %'

gik
a. This LCO and plant operating pro res require that

the boron concentration in'the iso ated loop be
maintained higher than & boron concentration of the
operating loops, thus eliminating the potential for
introducing coolant from the isolated loop that could
dilute the boron concentration in the operating loops,

b. The cold leg loop isolation valve cannot be opered
unless the temperatures- of- both the hot leg and cold
leg of the isolated loop are within 20'F of thr,
operating 1 cops. Compliance with the temperature
requirement is ensured by operating procedures and
automatic interlocks,

c. Other automatic interlocks prevent opening the hot leg
loop isolation valve unless the cold leg loop
isolation valve is fully closed. All of the

.

interlocks are part of the Reactor Protection System.

(continued)

WOG STS B 3.4-123 12/31/90 5:48pm

i

___



RCS Isolated Loop Startup
B 3.4.18

BASES (continued)

APPLICABLE During startup of an isolated loop, the cold leg loop
SAFETY ANALYSES isolation valve interlocks and operating procedures prevent

opening the valve entil the isolated loop and operating loop
boron concentrations and temperatures are equalized. This
assures that any undesirable reactivity effect from the
isolated loop does not occur.

The safety analyses assume that a minimum SDM as an initial
condition for Design Basis Accidents (DBAs). Violation of
this. LCO could result in the SDM being reduced in the-

operating loops to less than that assumed in the safety
analyses. '

The boron 'concehtration of an isolated loop may affect SDM
and therefore'this LCO satisfies Criterion 2 of the NRC
Interim Policy Statement.

,

F

LC0 Loop isolation ' valves are'us3d for performing maintenance
when the plant is'in M00Ec5,or 6. This LCO ensures that the
loop isolation valves remain clo.;ed until the differentials
of temperature and boron concentration between the operating
loops and the isolated 1 cops are,within acceptable limits,

p ;<

"

APPLICABILITY In MODES 5 and 6, the SDM of the operating loops is large
enough to permit operation with isolated loops. Controlled
startup of isolated loops is possible=without significant
risk of inadvertent criticality. This LC0 is applicable
under these conditions.

ACTIONS A.1 and.A 2

Required Actions A.1 and A.2 assume that the prerequisites
of the LC0 are not met and a loop isolation valve has been
inadvertently opened. Therefore, the Actions require
immediate closure to preclude a boron dilution event or a
cold water event. However, each Required Action is preceded

(continued)

(continued)
.

I
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RCS Isolated loop Startup
B 2 4.18 j

| BASES (continued)

ACTIONS-
.

by a Note that states that Action is required only when a
(continued) specific Condition, concentration, or temperature, is not )

met.
_

-

,

i
|

SURVEILLANCE SR 3.4.18.1
-REQUIREMENTS ;_.

Surveillance is performed to establish that the temperature '

idifferential between the isolated loop and the operating
P sloops isid 20'F. Performing the Surveillance 30 minutes ,

's J prior,to/ opening the cold leg isolation valve provides
Nc reasonable assurance that the-temperature differential will

< stay withinilimits until the cold leg isolation valve is
openedfand is based on engineering judgment. This frequencys

has4been shown.to' be acceptable through operating F

expe'rience.$ Since the temperature differential is plant
specific, each 'plantyi,11 verify the actual differential |

temperatug: j e g ?
SR 3. 4.18.[ Eh k _

% f9 it
-ToensurethatthhoronpfoNNntrationoftheisolatedloop

t is 2 the -boron concentration ofdthe operating loops, a
Surveillhnce is perfomed"tthourst:ptior to opening either
the hot or cold leg ' isolation"valVeA Performing the
Surveillance 2 hours prior to openippeither the hot or cold
leg 1 solation valve provides reasonaalehassurance that the
boron concentration differenc_eMll stay within acceptable
limits until the loop is unisol'ated. This frequency has
been shown to be acceptable through operating experience.-

REFERENCES 1. [ Unit Name] FSAR, Section [15.2.6], "[ Title]."

N.,
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RCS Loops-Test Exceptions
B 3.4.19

m
( 3.4 REACTOR COOLANT SYSTEM (RCS)
w

3.4.19 RCS Looos-Test Exceptions

BASES

BACKGROUND The primary purpose of this test exception is to provide an
exception to LC0 3.4.4, "RCS Loops-Modes 1 and 2," to
permit reactor criticality under no flow conditions during
centin PHYSICS TESTS (natural circulation) demonstration,

fj/444tibe41ackout, and loss of offsite power) to be performedjhhile ' low THERMAL POWER levels. Section XI of 10 CFR
h Part Ap endix B (Ref. 1), requires that a test program

Ae,
. 11 i h perform satisfactorily in service.

to ensure that structures, systems, and
eespen ;w All
funct J.pecessary to ensure that the specified design
con 44 nttare. set exceeded during normal operation and
anticipated: operational occurrences must be tested. This
testing isJan integr
operatios'of thet

~

part of the design, construction, and
1 ant as specified in GDC 1, Quality

Standardsand;teesidi ef. 2).wy ~

The key objectiv'e atesdprogramaretoprovide
O- assurance that the Wacilt th 4 been adequately designed to

(dl validate the analytic # elsiited in the design and
'

response, to provide %p heptf%st%1nstallation ofanalysis, to verifyf used to predict plant
ssura kt th

equipment at the facility has bee M'' fy that the ope ating
mplished in

accordance with the design, and,- 6-
and emergency procedures are to. Testing is performed
prior to initial criticality 1 ring _startup, and following
low power operations.

The tests (Each faulty shall s)ecify the tests] will include
[ verifying the ability to estaalish and maintain natural
circulation following a plan' erip between 10% and 20% of
RATED THERMAL POWER (RTP), p /orming natural circulation

|

cooldown on emergency power, and during the cooldown showing i
that adequate boron mixture occurs and that pressure can be '

controlled using auxiliary-spray and pressurizer heaters |
powered from the emergency power sources].

_

(continued)

WOG STS B 3.4-127 12/31/90 5:48pm

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



RCS Loops-Test Exceptions
B 3.4.19

BASES (continued)

APPLICABLE The tests described above require operating the plant
SAFETY ANALYSES without forced convection flow and as such are not bounded

by any safety analyses. However, operating experience has
demonstrated this exception to be safe under the present
applicability.

The NRC Interim Policy Statement allows the test exceptions
to be included as part of the LCOs which they affect. This
LC0 was; retained as a separate LCO for clarity.

LCO This LCOsorovides an exemption to the requirements of
LCO 3.4.4, "RCS Loops-MODES 1 and 2."

The LC0 is provided tofallow for the performance of PHYSICS
TESTS in MODE 2 (after a refueling), where the core cooling
requirements are^significantly different than after the core
has been operating. Without-the LCO, plant operations would
be held bound to ..the pormal: operating LCOs for reactor
coolant loops and' circulation (MODES I and 2), and the
appropriate tests could;not be performed.

lIn MODE 2 where core po er level is considerably lower and
the associated PHYSICS TESTSJmust be performed, operation is
allowed under no flow conditions provided' THERMAL POWER
s P-7 and the reactor trip setpoints of.the' OPERABLE power
level channels are set at s 25% RTP. This' ensures, if some
problem caused the plant to enter M00D1 and ' start
increasing plant power, the Reacto6 Trip System (RTS) would
automatically shut it down before power became too high, and
thereby prevent violation of fuel design limits.

The exemption is allowed even though there are no bounding
safety analyses. However, these tests are performed under
close supervision during the test program and provide
valuable information on the plant's capability to cool down
without offsite power available to the reactor coolant
pumps.

APPLICABILITY This LC0 is applicable when performing low power PHYSICS
TESTS without any forced convection flow. This testing is
performed to establish that heat input from nuclear heat

(continued)

(continued)
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RCS Loops-Test Exceptions ,

B 3.4.19

(
-( BASES- (continued)

APPLICABILITY does not exceed the natural circulation heat removal
(continued) capabilities. Therefore, no safety or fuel design limits

will be violated as a result of.the associated tests.

ACTIONS ful
When THERMAL POWER is 2 the P-7 interlock setpoint 10%, the

gonly acceptable action is to ensure the reactor trip
e b breakerspare opened immediately in accordance with Required
i' htion' A;l to prevent operation of the fuel beyond its

;cesigylimits. Opening the reactor trip breakers will
" shutdown <the reactor and prevent operation of the fuel
outsideiofLits' design limits.

L /; -

.. -; '

SVRVEILLANCE SR 3.4.19il C.. a

Verificationithat4theN[ power jevel is s the P-7 interlockffQREQUIREMENTS
!

setpoint,10% willtensure,that the fuel design criteria are
f% not violated duringithe, performance of the PHYSICS TESTS.E

Q Thefrequencyof'onceyper@ourik,adequatetoensurethat
the power level doesenet exceed the, limit. Plant operations

iare conducted slowly durincjnthe ped 9pmance of PHYSICS TESTS
and monitoring the power level oncejper, hour is sufficient
to ensure that the-power level doesJnotjexceed the limit.

4hISR 3.4.19.2

L The power range and intermediate range neutron detectors and
the P-7 interlock setpoint must be verified to be OPERABLE

| and adjusted =to the proper value. An ANALOG CHANNEL
; OPERATIONAL TEST is performed within 12 hours-prior to
|- initiation of the PHYSICS TESTS. This will ensure that the
L RTS is properly aligned to provide the required degree of

core protection during the performance of the PHYSICS TESTS.
The time limit of 12 hours is sufficient to ensure that the
instrumentation is OPERABLE shortly before initiating
PHYSICS TESTS.

(continued)
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RCS Loops-Test Exceptions
B 3.4.19

BASES (continued)

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

2. Title 10 Code of Federal Regulations, Part 50,
Appendix A, ' General Design Criteria for Nuclear Power
P1 ants," 1988.
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Accumulators
B 3.5..)
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\

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)(V
B 3.5.1 Accumulators

BASES
. _ . m __, ,

BACKGROUND The functions of the ECCS accumulators are to supply water
to the reactor vessel duiing the blowdown phase of a
loss-of-coolant accident (LOCA), to provide inventory to
help accomplish the refill phase that follows thereafter,
and to provide Reactor Coolant System (RCS) makeup for a
small- 3reak LOCA.

The blowdown phase of a large-break LOCA is the initial
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. The blowdown phase of the transient
ends when the RCS pressure falls to a value approaching that
of the containment atmosphere.

In the refill phase of a LOCA, which immediately follows the
blowdown phase, reactor coolant inventory has vacated the

! ]/ core through steam flashing and ejection out the break. The/
core is essentially in adiabatic heatup. The balance of'' accumulator 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 (SI) water.

The accumulators are pressure vessels partially filled with
borated water and pressurized with nitrogen gas. The
accumulators are passive components, since no operator or
control actions are required for them to perform their
function. Internal accumulator tank pressure is sufficient
to discharge the accumulator contents to the RCS, if RCS
pressure decreases below the accumulator pressure.

Each accumulator is piped into an RCS cold leg via an
accumulator line and is isolated from the RCS by a motor-
operated isolation valve and two check valves in series.
The motor-operated isolation valves are interlocked by P-ll
with the pressurizer pressure measurement channels to ensure
that the valves will automatically open as RCS pressure
increases to above the permissive circuit P-ll setpoint.

| (continued)
1

(mv) (continued)
:
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Accumulators
B 3.5.1

BASES (continued)

BACKGROUND This interlock also prevents inadvertent closure of the
(continued) valves during normal operation prior to an accident. The

valves will automatically open, however, as a result of an
SI signal. These features ensure that the valves meet the
requirements of the Institute of Electrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref.1) for " operating
bypasses" and that the accumulators will be available for
injection without reliance on operator action.

The accumulator size, water volume, and nitrogen cover
pressure are selected so that three of the four accumulators
are sufficient to partially cover the core before
significant clad melting or zirconium-water reaction can
occur following a LOCA. The need to ensure that three
accumulators are adequate for this function is consistent
with the LOCA assumption that the entire contents of one
accumulator will be lost via the RCS pipe break during the
blowdown phase of the LOCA.

APPLICABLE The accumulators are assumed OPERABLE in both the large-
SAFETY ANALYSES and small-break LOCA analyses at full power (Ref. 2). These

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

In performing the LOCA calculations, conservative
assumptions are made concerning the availability of ECCS
flow. In the early stages of a LOCA, with or without a loss
of offsite power, the accumulators provide the sole source
of makeup water to the RCS. The loss of offsite power
assumption is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow
until the emergency diesel generators start, come to rated
speed, and go through their timed loading sequence. In cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large-break LOCA is a double-ended guillotine
break at the discharge of the reactor coolant pump. During
this event, the accumulators discharge to the RCS as soon as
RCS pressure decreases to below accumulator pressure.

(continued)

(continued)

WOG STS B 3.5-2 12/27/90 4:llpm



,

Accumulators
B 3.5.1

BASES (continued)

APPLICABLE As a conservative estimate, no credit is taken for ECCS pump
SAFETY ANALYSES flow until an effective delay has elapsed. This delay

(continued) accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an additional 2 seconds to account for Si signal
generation. During this time, the accumulators are analyzed
as providing the sole source of emergency core cooling. No
operator action is assumed during the blowdown stage of a
large-break LOCA.

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

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

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

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

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

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase
of a LOCA, they do not contribute to the long-term cooling
requirements of 10 CFR 50.46.

(continhed)

(continued)
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Accumulators
B 3.5.1

BASES (continued)

APPLICABLE For both the large- and small-break LOCA analyses, a nominal
SAFETY ANALYSES contained accumulator water volume is used. The contained

(continued) water volume is the same as the deliverable volume for the
accumulators, since the accumulators are emptied once
discharged. For small breaks, an increase in water volume
is a peak clad temperature penalty. For large breaks, an
increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer
filling and subsequent spill out the break during the core
reflooding portion of the transient. The analysis makes a
conservative assumption with respect to ignoring or taking
credit for line water volume from the accumulator to the
check valve. The safety analysis assumes values of ( ) and
[ ). To allow for instrument accuracy, values of
[7853] gallons and (8171] gallons are specified.

The minimum boron concentration setpoint is used in the
post-LOCA boron concentration calculation. The calculation
is performed to assure reactor subcriticality in a post-LOCA
environment. Of particular interest is the large break
LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron
concentration would produce a subsequent reduction in the
available containment sump concentration for post-LOCA
shutdown and an increase in the maximum sump pH. The
maximum boron concentration is used in determining the cold
leg to hot leg recirculation injection switchover time and
minimum sump pH.

The large- and small-break LOCA analyses are performed at
the minimum nitrogen cover pressure, since sensitivity
analyses have demonstrated that higher nitrogen cover
pressure results in a computed peak clad temperature
benefit.

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses
(Refs. 2 and 4).

The accumulators satisfy Criterion 3 of the NRC Interim
Policy St-tement.

(continued)
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Accumulators
B 3.5.1

")1

BASES (continued)t
v

LC0 The LCO establishes the minimum conditions required to
ensure that the accumulators are available to accomplish
their core cooling safety function following a LOCA. Four
accumulators are required to ensure that 100% of the
contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that
the contents of one accumulator spills through the break.
If less than three accumulators are injected during the
blowdown phase of a LOCA, the ECCS acceptance criteria of
10 CFR 50.46 (Ref 3) could be violated.

For an accumulator to be considered OPERABLE, the isolation
valve must be fully open with power removed, and the limits
established in the SRs 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 accumulator OPERABILITY:]

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

/^'s follows:]
V

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure
> 1000 psig, the accumulator OPERABILITY requirements are
based on full power operation. Although cooling
requirements decrease as power decreases, the accumulators
are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

This LC0 is only applicable at pressures > 1000 psig. At
pressures s 1000 psig, the rate of RCS blowdown is such that
the ECCS pumps can provide adequate injection to ensure that
peak clad temperature remains below the 10 CFR 50.46
(Ref. 3) limit of 2200*F.

In M0DE 3, with RCS pressure s 1000 psig, and in MODES 4, 5,
and 6, the accumulator motor-operated isolation valves are
closed to isolate the accumulators from the RCS. This
allows RCS cooldown and depressurization without discharging
the accumulators into the RCS or requiring depressurization
of the accumulators.

(continued)
| j3

(continued)
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Accumulators
B 3.5.1

BASES (continued)

APPLICABILITY A Note has been included to provide clarification that
(continued) Conditions A and B for this LCO are treated as an entity

with a single Completion lime.

ACTIONS El

If the boron concentration of one accumulator is not within
limits, it must be returned to within the limits within
72 hours. In this condition, ability to maintain
suberiticality or minimum boron precipitation time may be
reduced. The boron in the accumulators contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large-
break LOCA is sufficient to keep that portion of the core
subcritical. One accumulator below the minimum boron
concentration limit, however, will have no effect on
available ECCS water and an insignificant effect on core
subcriticality during reflood. Bolling of ECCS water in the
core during reflood concentrates boron in the saturated
liquid that remains in the core. In addition, current
analysis techniques demonstrate that the accumulators do not
discharge following a large main steam line break for the
majority of plants. Even if they do discharge, their impact
is minor and not a design limiting event. Thus,
72 hours is allowed to return the boron concentration to
within limits.

The ECCS accumulator 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. Required Action A.1 applies to restore such
equipment to OPERABLE status.

IL.1

If one accumulator is inoperable for a reason other than
boron concentration, the accumulator must be returned to
OPERABLE status within 1 hour. In this condition, the
required contents of three accumulators cannot be assumed to
reach the core during a LOCA. Due to the severity of the
consequences should a LOCA occur in these conditions, the
1-hour Completion Time to open the valve, remove power to
the valve, or restore the proper water volume or nitrogen

(continued)

(continued)
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Accumulators
B 3.5.1

-0ASES (continued)

ACTIONS cover pressure ensures that prompt action is taken to
(continued) return the inoperable accumulator to OPERABLE status. The

Completion Time minimizes the potential for exposure of the
plant to a LOCA under these conditions.

The ECCS accumulator 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.l'.2 (volume) or SR 3.5.1.3 (pressure) is
performed. Required Action B.1 applies to restore such
equipment to OPERABLE status.

C.1 and C.2

If the accumulator cannot be returned to OPERABLE status
within the associated Completion Time, the plant must be
placed in a MODE in which the-LC0 does not-ap)1y. This is
done by placing the plant in MODE 3 within 6 1ours and by
reducing pressurizer pressure to 1.1000 psig within
12 hours.- The allowed Completion Times are reasonable,
based on operating experience related to_ the time required
=to reach the required plant-conditions from full power in an
orderly manner and without challenging plant systems.

D_d

tif more than-one accumulator is inoperable, the plant is in
a condition outside the accident analyses; therefore,
LC0 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.5.1.1
REQUIREMENTS

- -

Verification that each accumulator valve is fully open,- as
indicated in the control room, ensures that the accumulators .

-

are available for injection-and ensures timely discovery if
a valve should be less' than fully 'open. If an isolation
valve is _ not fully open, the' rate:of injection:to the-RCS
would be reduced. 'Although a motor-operated valve position-
should not change with power removed, a closed valve could-
result in not meeting accident analyses assumptions. A

-

|12-hour Frequency is considered reasonable-in view of other

-(continued)

(continued)
._ __
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Accumulators
B 3.5.1

BASES (continued)

SURVEILLANCE administrative controls, such as valve position indications,
T.EQUIREMENTS available to the operator that ensure that a mispositioned

(continued) isolation valve will be quickly identified.

SR 3.5.1.2 and SR 3.G.1.3

Verification every 12 hours of each accumulator's borated
water volume and nitrogen cover pressure is sufficient to
ensure adequate injection during a LOCA. Because of the
static design of the accumulator, a 12-hour Frequency
usually allows the operator to identify changes before
limits are reacheo' - Operating experience has shown this
Frequency to be appropriate for early detection and
correction of off-norn.1 trends. In addition, alarms also
signify off-normal conditions.

(For this facility, an accumulator's borated water volume
and nitrogen cover pressure are measured as follows:]

SR 3. 5.1d

Thirty-one days for verification to determine that each
accumulator's boron concentration is within the required
limits is reasonable because the static design of the
accumulators limits the ways in which the concentration can
be changed. The 31-day frequency is adequate to identify
changes that could occur from mechanisms such as
stratification or inleakage. Sampling within 6 hours after
a 1% volume increase will identify whether inleakage has
caused a reduction in boron concentration to below the
required limit. It is not necessary to verify boron
concentration if the added water inventory is from the
refueling water storage tank (RWST), because the water
contained in the RWST is within the accumulator boron
concentration requirements.

(For this facility, an accumulator's baron concentration is
measured as follows:]

SR 3. 5. lj

Verification every 31 days that power is removed from each
accumulator isolation valve operator ensures that an active
failure could not result in the undetected closure of an
accumulator motor-operated isolation valve. If this were to

(continued)

(continued)
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Accumulators
B 3.5.1

BASES -(continued)

SURVEILLANCE occur,- only two accumulators would be available for
-REQUIREMENTS injection given a single failure coincident with a LOCA.

(continued) Installation and removal of the-breakers is conducted under
administrative control. Since this surveillance is a
verification that power is removed, a surveillance that is
relatively easy, the 31-day Frequency was chosen to provide
additional assurances that the breakers are removed.

This SR is modified by a Note that allows power to be
supplied to the motor-operated isolation valves when
pressurizer pressure is < 2000 psig, thus allowing
operational flexibility by avoiding unnecessary delays to
manipulate the breakers during unit 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 a valve occur in spite of the interlock,
the SI signal provided to the valves would open a closed
valve in the event of a LOCA.

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

2. (Unit Name] FSAR, Section (6), "(Emergency Core
Cooling System]."

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

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

( B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
\ /

'

B 3.5.2 ECCS-Doeratina

BASES

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

a. Loss-of-coolant accident (LOCA), coolant leakage
greater than the capability of the normal charging
system;

b. Rod ejection accident;

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

d. Steam generator tube rupture (SGTR).

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

r3 cooldown could add enough positive reactivity to achieve
( l criticality and return to significant power.
<J

There are three phases of ECCS operation: injection, cold
leg recirculation, and hot leg recirculation. in the
injection phase, water is taken from the refueling water
storage tank (RWST) and injected into the Reactor Coolant
System (RCS) through the cold legs. When sufficient water
is removed from the RWST to ensure that enough boron has
been added to maintain the reactor suberitical and the
containment sumps have enough water to supply the required
net positiv: suction head to the ECCS pumps, suction is
switched to the containment sump for cold leg recirculation.
After approximately 24 hours, the ECCS flow is shifted to
the hot leg recirculation phase to provide a backflush,
which would reduce the boiling in the top of the core and
any resulting boron precipitation.

The ECCS consists of three separate subsystems: contrifugal
charging (high head), safety injection (SI) (intermediate
head), and residual heat removal (RHR) (low head). Each

(continued)

(continued)

10
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ECCS-Operating
B 3.5.2

BASES (continued)

3
BACKGROUND subsystem consists of two redundant, 100% capacity trains.

(continued) The ECCS accumulators and the RWST are also part of the
ECCS, but are not considered part of an ECCS flow path as
described by this LCO.

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the RWST can be
injected into the RCS following the accidents described in
this LCO. The major components of each subsystem are the
centrifugal charging pumps, the RHR pumps, heat exchangers,
and the SI pumps. Each of the three subsystems consists of
two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying
100% of the flow required to mitigate the accident

] consequences. This interconnecting and redundant subsystem

R design provides the operators with the ability to utilize
components from opposite trains to achieve the required 100%
flow to the core.

During the injection phase of LOCA recovery, a suction
header supplies water frcm the RWST to the ECCS pumps.
Separate piping supplies each subsystem and each train
within the subsystem. The discharge from the centrifugal
charging pumps combines prior to entering the boron
injection tank (BIT) (if the plant utilizes a BIT) and then
divides again into four supply lines, each of which feeds
the injection line to one RCS cold leg. The discharge from
the Si and RHR pumps divides and feeds an injection line to
each of the RCS cold legs. Control valves are set to
balance the flow to the RCS. This balance ensures
suff?ctent flow to the core to meet the analysis assumptions
following a LOCA in one of the RCS cold legs.

For LOCAs that are too small to depressurize the RCS below
the shutoff head of the SI pumps, the centrifugal charging
pumps supply water until the RCS pressure decreases below
the SI pump shutoff head. During this period, the steam
generators are used to provide part of the core cooling
function.

During the recirculation phase of LOCA recovery, RHR pump
suction is transferred to the containment sump. The RHR
pumps then supply the other ECCS pumps. Initially,

(continued)

(continued)
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ECCS-Operating |

B 3.5.2 ]

BASES _ (continued)

BACKGROUND recirculation is through the same paths as the injection
_(continued) phase. Subsequently, recirculation alternates injection

between the hot and cold legs.
|

The centrifugal charging subsystem of the ECCS also
functions to supply borated water to the reactor core
following increased heat removal events, such as a main
steam line break (HSLB). The limiting design conditions
occur when the negative moderator temperature coefficient
is highly negative, such as at the end of each cycle.

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.

The ECCS-subsystems are actuated upon receipt of an SI
signal._ The actuation of safeguard loads is accomplished in
a programmed time sequence, if offsite power is available,

'

the safeguard loads start immediately in the programmed
sequence, if offsite )ower is not available, the engineered

O safety feature bases sled normal operating loads and are
connected to the emergency diesel generators (EDGs).'

Safeguard-loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting, -'

sequenced loading, and pump starting determines the time
required before pumped flow is available to the core
following a LOCA.

The active ECCS components, along with the passive
at.cumulators and the RWST covered in LC0 3.5.1,
" Accumulators," and-LC0 3.5.4, " Refueling Water Storage Tank
(RWST) " provide the cooling water necessary to meet GDC 35
(Ref.1),

l'

APPLICABLE The LC0 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;
.-

(continued)

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)

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

(continued)
e. Maximum hydrogen generation from a zirconium-water

reaction is s 0.01 times the hypothetical amount
generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react;

d. Core is maintained in a coolable geometry; and

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

The LC0 also limits the potential for a post-trip return to
power following an MSLB event and ensures that containment
temperature limits are met.

Each ECCS subsystem is taken credit for in a large-break
LOCA event at full power (Refs, 3 and 4). This event
establishes the requirement for runout flow for the ECCS
pumps, as well as the maximum response time for their
actuation. The centrifugal charging pumps and SI pumps are
credited in a small-break LOCA event. This event
establishes the flow and discharge head at the design point
for the centrifugal charging pumps. The SGTR and MSLB
events also credit the centrifugal charging pumps. The
OPERABILITY requirements for the ECCS are based on the
following LOCA analysis assumptions:

a. A large-break LOCA event, with loss of offsite
power and a single failure disabling one RHR pump
(both EDG trains are assumed to operate due to
requirements for modeling full active containment heat
removal system operation); and

b. A small-break LOCA event, with a loss of offsite power
and a single failure disabling one ECCS train.

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
insertion for small breaks. Following depressurization,

(continued)
--.

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)

APPLICABLE emergency cooling water is injected into the cold legs,
SAFETY ANALYSES flows into the downcomer, fills the lower plenum, and

(continued) refloods the core.

The effects on containment mass and energy releases are
accounted for in appropriate analyses (Refs 3 and 4). The
LC0 ensures that an ECCS train will deliver sufficient water
to match bolloff rates soon enough to minimize the
consequences of the core being uncovered following a large
LOCA. It also ensures that the centrifugal charging and SI
pumps will deliver sufficient water and boron during a small
LOCA to maintain core subcriticality. For smaller LOCAs,
the centrifugal charging pump delivers sufficient fluid to
maintain RCS inventory. For a small-break LOCA, the steam
generators continue to serve as the heat sink, providing
part of the required core cooling.

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

In MODES 1, 2, and 3, two independent (and redundant) ECCS9 LC0
trains are required to ensure that sufficient ECCS flow is
available, assuming a single failure affecting either train.
Additionally, individual components within the ECCS trains
may be called upon to mitigate the consequences of other
transients and accidents,

in MODES 1, 2, and 3, an ECCS train consists of a
centrifugal charging subsystem, an SI subsystem, and an RHR
subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of taking
suction from the RWST upon an SI signal and automatically
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS pumps and their respective
supply headers to each of the four cold leg injection
nozzles. In the long term, this flow path may be switched
to take its supply from the containment sump and to supply
its flow to the RCS hot and cold legs.

(continued)

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)

LCO The flow path for each train must maintain its designed
(continued) 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 OPERABILITY requirements for
the limiting Design Basis Accident, a large-break LOCA, are
based on full power operation. Although reduced power would
not require the same level of performance, the accident
analysis does not provide for reduced cooling requirements
in the lower MODES. The centrifugal charging pump
performance is based on a small-break LOCA, which
establishes the pump performance curve and has less
dependence on power. The SI pump performance requirements
are based on a small-break LOCA. MODE 2 and MODE 3
requirements are bounded by the MODE I analysis.

This LC0 is only applicable in MODE 3 and above. Below
MODE 3, the SI signal setpoint is manually bypassed by
operator control, and system functional requirements are
relaxed as described in LCO 3.5.3, "ECCS-Shutdown."

As indicated in Note 1, the flow path may be isolated for
2 hours in MODE 3, under controlled conditions, to perform
pressure _ isolation valve testing per SR~3.4.14.1. The flow
path is readily restorable from the control room.

As td cated in Note 2, LC0 3.0.4 and SR 3.0.4 are excepted
f9r entry into MODE 3. This exception is required for

j

plants with an LTOP arming temperature at or near the MODE 3 '

boundary temperature of 350 F. LCO 3.4.12, " Low Temperature
Overpressure Protection (LTOP) System," requires that
certain pumps be rendered inoperable at and below the LTOP
arming temperature. When this temperature is at or near the 1,

MODE 3 boundary temperature, time is needed to restore the |

(continued)

(continued) ,
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ECCS-Operating
B 3.5.2 '

BASES (continued)

APPLICABILITY inoperable pumps to OPERABLE status. This Note provides the
(continued) needed time to restore the pumps and ensures that they will

be restored in a timely manner by imposing a time and b
temperature limit on the actions.

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

and LCO 3.4.8, "RCS Loops-MODE 5, Loops- Not filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"RHR and Coolant Circulation-High Water Level," and
LCO 3.9.6, "RHR and Coolant Circulation-Low Water Level."

-ACYL 0NS L1
i

With one or more components inoperable and at least 100% of
the 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 an NRC reliability evaluation (Ref. 6) and
is a reasonable time for repair of many ECCS components.

An ECCS flow path is inopera';e if it is not capable of
delivering design flow to che RCS.- The individual

_

components are inoperable if they are not capable of
performing their design function 6r 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 coadition is to maintain a combination of equipment,
such that 100% of the SI flow equivalent to a single
OPERABLE ECCS- train remains available. This allows
increased flexibility in unit operations under circ w.,tances
when components in opposite trains are inoperable.

(continued)

(continued)
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ECC5-Operating
8 3.5.2

BASES (continued)
.

_ ACTIONS An event accompanied by a loss of offsite power and the
(continued) failure of an E00 can disable one ECCS train until power is

restored. A reliability analysis (Ref. 6) has shown that
the impact of havin.1 one full ECCS train inoperable is
sufficiently small to justify continued operation for
72 hours.

The Cnmpletion Time of Required Action A.1 has been provided
with a Note to clarify that all ECCS components for this LCO
are treated as an entity with a single Completion Time,
i.e., the Completion Time is on a Cendition basis.

[For this facility, acceptable and unacceptable combinations
of out-of-service components are established as follows:]

a. For example, acceptable combinations of out-of-service
components include:

1. centrifugal charging pump in train A and SI pump
in train B (components serve differont
functions),

2. centrifugal charging pump in train A and
containment sump : solation valve in train B
(components are in separate, parallel flow
paths);

b. For example unacceptable combinations of inoperable
components include:

1. centrifugal charging pump in train A and
centrifugal charging control valve in train B
failed closed '(prevents charging flow to one cold
leg),and

2. Si cold leg check valve failed closed (example of
a single component disabling part of both trains
by preventing charging flow to one cold leg).

Reference 5 descrit,es situations in which one component,
such as an RHR crossover valve, can disable both ECCS
trains. - With one or more component (s) inoperable such that
100% of the flow equivalent to a single OPERABLE ECCS train

(continued)

(continued)
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ECCS-Operating
B 3.5.2

BASES (_ continued)_
. _ .

ACTIONS is not available, the facility is in a condition outside the
(continued)- accident analysis. Therefore, LCO 3.0.3 must be immediately

entered.

B.1 and B.2

If the-inoperable components cannot be returned to OPERABLE '

status within the associated Completion Time, the plant must
be placed in a MODE in which the LCO does not apply, This
is done by placing the pla ? in MODE 3 within 6 hours and
MODE 4 within 12 hours. . + allowed Completion Times are
reasonable, based on operating experience of the time
required to reach.the required p1' ant conditions from-full

: power in an orderly manner and without challenging plant
systems. ,

,

SURVEILLANCE .SR 3.5.2.1
REQUIREMENTS | -

Verification of proper valve = positinn ensures that the
p. flow path from the ECCS pumps to tN RCS is' maintained,

Hisalignmen of these valves could render both ECCS trains
_

i
inoperable. Securing these valves in position by removal of
power or byJkey-locking the control in the correct position
ensures that they cannot change position as a result of an

-. active failure or be inadvertently misaligned. These valves
are' of the type described in Reference 5 that can disable
the function of 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 unlikely.

.

SR 3.5.2.2

Verifying. the- correct c lignment for manual, power-operated,
and automatic valves in the ECCS flow; paths-provides
assurance that the-proper. flow paths will exist for ECCS

i 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-
lockino, sealing, or securing. A valve that receives an-

E actuation signal is allowed to be in a non-accident position
L provided the valve will automatically. reposition within the i

' proper stroke time. This surveillance does not require any

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)
_

SURVEILLANCE testing or valve inanipulation. Rather, it involvos
REQUIREMENTS verification that those valves capable of being

(continued) mispositioned are in the correct position. The 31-day
Frequency of this SR was derived from inservice testing
requirements for performing valve testing at least once
every 92 days. The Frequency is further justified in view
of the procedural controls governing valve operation and as
a means providing added assurance of correct valve
positions.

SR 3.5.2.3

With the exception of the on .trating centrifugal charging
pump, the ECCS pumps cre r,.mally in a standby,
non-operating mode. As such, flow path piping has the
potential to develop voids and pockets of entrained gases.
Maintaining the plaing from the ECCS pumps to the RCS full
of water e isures 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 vessal following an SI signal or during
shutdown cooling. The 31-day Frequency takes into
consideration the gradual nature of gas accumulation in the
ECCS piping and the procedural controls governing system
operation.

ER 3.5.2.4

Periodic surveillance tetting of ECCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component problems is required by Section XI of
the American Society of Mechanical Engineers (ASME) Code.
This type of testing may be accomplished by measuring the
pump developed head at only one point of the pum) .

characteristic curve. This verifles both that tie measureo
performance is within an acceptable tolerance of the
original pump baseline performance and that the performance
at the test flow is greater than or equal to the perf ormance
assumed in the plant safety analysis. SRs are specii~ied in
the Inservice Testing Program, which encompasses Section XI -

of the ASME Code. Section XI of the ASME Code provid m the
activities and frequencies necessary to satic?y the
requirements.

(continued)

(continued)
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ECCS-Operating
8 3.5.2

8ASES (continued)

SURVEILLANCE SR 3.5.2.5 and SR 3.LL1
REQUIREMENTS

(continued) These surveillances demonstrate that each automatic ECCS
valvo actuates to its required position on an actual or
simulated SI signal and that each ECCS pump starts on
receipt of an actual or simulated 51 signal. 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 plant conditions neetied to perftrm 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 a', part of
Engineered Safety Feature Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program.

5R 3.5.2.7

Realignment of valves in the flow path on an SI signal is
necessary for proper ECCS performance. These valves have

O) stops to allow proper positioning for restricted flow to a
; ruptured cold leg, ensuring that the other cold legs receive'~'

at least the required minimum flow. This surveillance is
not required for plants with flow-limiting orifices. The
18-month Frequency is based on the same reasons as those
stated in SR 3.5.2.5 and SR 3.5.2.6,

SR 3.5.2.8

Periodic inspections of the containment sump suction inlet
ensure that it is unrestricted and stays in proper operating
condition. The 18-month Frequency we.s developed considering
it is prudent that this surveillance only be performed

. during a plant outage. This is due to plant conditions
I needed to perform the surveillance and access to the

location. This frequency has been found to be sufficient to
detect abnormal degradation and is confirmed by operating
experience.

!
'

(continued)
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ECCS-Operating
B 3.5.2

BASES (continued)

REFERENCES 1. Titic '0, Code of Federal Regulations, Part 50,
Appencix A, General 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.*

3. (Unit Name) FSAR, Section ( ), "(Emergency Core
Cooling System)."

4. (UnitName)FSAR,Section(15),"(AccidentAnalysis)."

5. IE Information Notice No. 87-01, "RHP Valve
Misalignment Causes Degradation of ECCS in PWRs,*
January 6, 1987.

6. NRC Memorandum to V. Stello, Jr., from R.L. Baer,
" Recommended Interim Revisions to LCOs for ECCS
Components," December 1, 1975.
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ECCS-Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5 3 LCCS- ShutdqED

BASES
: 7.w -_

BACKGROUND The Background section for Bases 3.5.2 is applicable to
these Bases, with the following modifications.

In MODE 4, the required ECCS train consists of two separate
subsp tems: centrifugal charging (high head) and residual
heat removal (RHR) (low head), each consisting of two
redundant, 100% capacity trains.

The ECCS flow paths consist of piping, valves, heat
exchangers, and pumps such that water from the refueling
water storage tank (RWST) can be injected into the Reactor
Coolant System (RCS) following the accidents described in
Bases 3.5.2.

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also
p SAFETY ANALYSES applies to this Bases section.

Due to the stable conditions associated with operation in
MODE 4 and the reduced probability of occurrence of a Design
Basis Accident (DBA), the ECCS operational requirements are
reduced, included in these reductions is that automatic
safety injection (SI) 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 train of ECCS is required. This
requirement dictates that single failures are not considered
during this MODE of operation.

LC0 In MODE 4, one of the two independent (and redundant) ECCS
trains is required to ensure that sufficient ECCS flow is
available to the core following a DBA.

(continued)

s (continued)
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ECCS-Shutdown
D 3.5.3

BASES (continued)

LCO In MODE 4, an ECCS train contist , of a centrifugal charging
(continued) subsystem and an RHR subsystem. Each train includes the

piping, instruments, and controls to ensure an OPERABLE flow
path capable of taking suction from the RWST and
transferring suction to the containment sump.

During an event requiring ECCS actuation, a flow path is
required to provide an abundant supply of water from the
RWST to the RCS via the ECCS put s and their respective
supply headers to each of the four Jld leg injlClion
nozzles. In the long term, this 1.sw path may be switched
to take its supply from the containment sump and to deliver
its flow tc the RCS hot and cold legs.

(for this facility, the following support systems are
required to be OPERABLE to ensure ECCS RHR and high-head
subsystem OPERABILITY:]

[for this facility, those required support systems which,
upon their failure, do not require declaring the ECCS RHR
and high-head subsystems inoperable and their justification
are as follows:)

- -

APPLICABILITY In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LC0 3.5.2, "ECCS-Operating."

In MODE 4 with RCS temperature below 350'F, one OPERABLE
ECCS train is acceptab'e without single failure
consideration, on the bcsis of the stable reactivity of the
reactor and the limited core cooling requirements,

in MODES 5 and 6, plant cunditions are such that the
probability of an event reauiring ECCS injection is
extremely low. Core cooling requirements in MODE 5 are
addressed by LC0 3.4.7, "RCS Loops-MODE 5, Loops Filled,'
and LCO 3.4.8, "RCS Loops-MODE 5, Loops Not filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"RHR and Coolant Circulation-High Water level," and
LC0 3.9.6, "RHR and Coolant Circulation-Low Water Level."

(continued)
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ECCS-Shutdown *

B 3.5.3

BASES (continued)

ACTIONS M
for this facility, an OPERABLE ECCS RHR subsystem consists
of an RHR pump, a heat exchanger, piping, instruments, and
controls to ensure an OPERABLE flow path.

With no ECCS RHR subsystem OPERABLE, the plant is not
prepared to respond to a loss-of-coolant accident or to
continue a cooldown using the RHR pumps and heat exchangers.
The completion Time of 15 minutes to initiate actions that
would restore at least one ECCS RHR subsystem to OPERABLE
status ensures that prompt action is taken to restore the
required cooling capacity. Normally, in MODE 4, reactor
decay heat is removed from the RCS by an RHR loop. If no
RHR loop is OPERABLE for this function, reactor decay heat
must be removed by some alternate method, such as use of the
steam generators. The alternate means of heat removal must
continue until the inacerable RHR loop components can be
restored to operation so that decay-heat removal is
continuous.

With both RHR pumps and heat exchangers inoperable, it would
be unwise to require the plant to go to MODE 5, where the

O only available heat removal system is the RHR. Therefore,
the appropriate action is to initiate measures to restore
one ECCS RHR subsystem and to continue the actions until the
subsystem is restored to OPERABLE status.

M
for this facility, an OPERABLE ECCS high-head subsystem
consists of a centrifugal charging aump and flow path from
RWST. The subsystem includes all tie necessary piping,
instruments, and controls required to ensure an OPERABLE
flow path via centrifugal chargine pump and RWST.

With no ECCS high-head subsystem OPERABLE, due to the
inoperability of the centrifugal charging pump or flow 3ath
from the RWST, the plant is not prepared to provide hig1-
pressure response to design basis events requiring SI. The
1-hcur Completion Time to restore at least one ECCS high-
head subsystem to OPERABLE status ensures that prompt action
is taken to provide the required cooling capacity or to
initiate actions to place the plant in MODE 5 where an ECCS
train is not required.

(continued)

(continued)
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ECCS- Shutdown
B 3.5.3

BASES (continued)

ACTIONS The Note associated with Required Action B.1 is intended to
(continued) convey that continuation of actions is needed to restore the

ECCS high-head subsystem to OPERABLE status, because the
plant cannot be taken to MODE 5 since no decay heat removal
capability is available.

>

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 I
time, based on operating experience, to reach MODE 5 in an '

orderly tranner and without challenging plant systems or
operators.

The Note associated with Required Action C.) is intended to
restrict entry into this condition to when at least one RHR
loop is OPERABLE. The Note also is intended to convey the
suspension of further action to reach MODE 5 if, while in
Condition C, all RHR loops become inoperable. Should the
plant be in Condition A, no RHR loops OPERABLE, it is not
advisable or practical to go to MODE 5. In this situation,
the steam generators can be used to maintain MODE 4 until an
RHR loop is restored to OPERABLE status. Should the plant
be in Condition 8 only, an inoperable centrifugal charging-

loop, it is possible to reach MODE 5 by using an RHR loop.

SURVEILLANCE The applicable surveillance descriptions from Bases 3.5.2
REQUIREMENTS apply.

REFERENCES The appilcable references from Bases 3.S.2 apply.

O
WOG STS B 3.5-26 12/27/90 4:llpm



RWST
B 3.5.4

8 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

j B 3.5.4 Refuelina Water Storace Tank (RWST)

>

BASES

: BACKGROUND The RWST supplies borated water to the Chemical and Volume
L Control System (CVCS) during abnormal operating conditions,

to the refueling pool during refueling, and to the ECCS and~

the Containment Spray System during accident conditions..

The RWST supplies both trains of the ECCS and the
Containment Spray System through separate,-redundant supply-
headers during the injection phase of a loss-of-coolant-

'

accident (LOCA) recovery. A motor-operated isolation valve
.is provided in each header to isolate the RWST from the ECCS
once the system has been transferred to the recirculation

i mode. The recirculation mode is entered when pump suction
is transferred to the containment sump following receipt of
the RWST-Low-Low-(Level 1) signal. Use of a single:RWST
to supply _ both trains of the ECCS and Containment Spray
System is acceptable since the RWST is a passive component,
and-passive failures are not required to e assumed to occur->

coincidentally-with the Design Basis Events.

' The switchover from normal o>eration to the injection phase
of ECCS operation requires clanging centrifugal charging
pump suction from-the CVCS-volume control tank (VCT)_to the

-RWST through the use of isolation valves. Each set of
isolation valves is interlocked so that the VCT isolation
valves will begin to close once the RWST isolation valves

,

are fully open.- Since the VCT is ut. der pressure, the
preferred pump suction will be from the VCT until the tank
is- i sol a ted. This will result in a delay in obtaining the4

-

RWST borated water. The effects of this delay are discussed-
in the _ Applicable Safety Analyses 'section of these Bases.

During normal operation in MODES 1, 2, and 3, the safety
injection (SI) and residual heat' removal (RHR) pumps are
aligned to take suction from the RWST.

The ECCS and Containment Spray System ) umps are provided
-with recirculation lines that ensure t1at each pump can
maintain-minimum flow requirements'when operating at or near
shutoff head conditions.

(continued)

(continued)
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RWST
B 3.5.4

BASES (continued)

BACKGROUND When the suction for the ECCS and Containment Saray System
(continued) pumps is transferred to the containment sump, t1e RWST flow

paths must be isolated to prevent a release of the
containment sump contents to the RWST, which could result in
a release of contaminants to the atmosphere and the eventual
loss of suction head for the ECCS pumps.

This LC0 ensures that:
i

a. The RWST contains sufficient borated water to support
the ECCS during the injection phase;

b. Sufficient water volume exists in the containment I

sump to support continued operation of the ECCS and
Containment Spray System pumps at the time of transfer
to the recirculation mode of cooling; and

c. The reactor remains subcritical following a LOCA.

Insufricient water in the RWST could result in insufficient
cooling capacity of core spray (CS) when the transfer to the
recirculation o de occurs. Improper boron concentrations
could result in loss of SHUT 00WN MARGIN or excessive boric
acid precipitation in the core following the LOCA, as well
as excessive caustic stress corrosion of mechanical
components and systems inside containment.

The RWST must also meet volume, boron concentration, and
temperature requirements for non-LOCA events. The volume is
not an explicit assumption in non-LOCA events since the
required volume is a small fraction of the available volume.
The de'iverable volume limit is set by the LOCA and
containn. at analyses, for the RWST, the deliverable volume
is different from the total volume contained since, due to
the design of the tank, more water can be contained than can
be delivered. The minimum boron concentration is an
explicit assumption in the main steam line break (MSLB)
analysis to ensure the required shutdown capability. The
importance of its value is small for units with a boron
injection tMk (BIT) with a high boron concentration. For
units with no BIT or reduced BIT boron requirements, the
minimum boron concentration limit is an important assumption
in ensuring the required shutdown capability. The maximum

(continued)

(continued)
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:

RWSTi

B 3.5.4
<

BASES (continued)
,

BACKGROUND boron concentration is an explicit assum) tion in the
(continued) inadvertent ECCS actuation analysis, alt 1ough it is

typically a non-limiting event and the results are very
insensitive to boron concentrations. The maximum
temperature is a conservative assum) tion that minimizes the
additional cooling in the feedline areak event analysis; the
minimum is an assumption in both the MSLB and inadvertent
ECCS actuation analyses, although the inadvertent ECCS

,

actuation event is typically non-limiting.

.

APPLICABLE During accident conditions, the RWST provides a source of
SAFETY ANALYSES borated water to the ECCS and Containment Spray System2

pumps.- As such, it provides containment cooling and
depressurization, core cooling, and replacement inventory,
and is a source of negative reactivity for reactor shutdown
(Ref. 1). The design basis transients and appilcable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of Bases B 3.5.2,
"ECCS-Operating *; B 3.5.3, ''ECCS-Shutdown"; and B 3.6.6,
" Containment Spray and Cooling Systems." Reference to these

- r -analyses is used to assess changes to the RWS1 in order to
evaluate their effects in relation to the acceptance limits
in the analyses.

The MSLB analysis has considered a delay associated with the
interlock between the VCT and RWST isolation valves, and the
resulta show that the departure from nucleate boiling design'

i basis is met. The delay has been established as
(27] seconds, with offsite power available, or [37) seconds
without offsite power. -This response time includes
(2) seconds for electronics delay, a (15)-second stroke time
for the RWST valves, and a (10)-second stroke time for the
VCT valves. Plants with a Bli need not be concerned with
the delay-since the BIT will supply highly borated water

,

prior to RWST switchover, provided the BIT is between the
pumps and the core.

For a large-break LOCA analysis, the-water volume-limit of
L466,200) gallons and_ the lower boron concentration limit of
'2000) ppm are used to compute the post-LOCA sump t'oron
,

(continued)

(continued)
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RUST

B 3.5.4

BASES (continued)

APPLICABLE concentration necessary to assure subcriticality. The
SAFETY ANALYSES large-break LOCA is the limiting case since the safety

(continued) analysis assumes that all control rods tre out of the core.

The upper limit on boron concentration of (2200) ppm is used
to determine the maximum allowable time to switch to hot leg
recirculation following a LOCA. The purpose of switching
from cold leg to hot leg injection is to avoid boron
precipitation in the core following the accident.

In the ECCS analysis, the containment spray temperature is
assumed to be equal to the RWST lower temperature limit of
(35)'f. If the lower temperature limit is violated, the
containment spray further reduces containment pressure,
which decreases the rate at which steam can be vented out
the break and increases peak clad temperature. The up>er
temperature limit of [100)*f is used in the small-brea( LOCA
analysis and containment OPERABilllY analysis. Exceeding
this temperature will result in a higher peak clad
temperature, because there is less heat transfer from the
core to the injected water for the small-break LOCA and
higher containment pressures due to reduced containment
spray cooling capacity. For the containment response
following an MSLB, the lower limit on boron concentration
and the upaer limit on RWST water temperature are used to
maximize tie total energy release to containment.

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

1

LC0 The RWST ensures that an adequate su) ply of borated water is
available to cool and depressurize tie containment in the
event of a Design Basis Accident (DBA), to cool and cover.

the core in the event of a LOCA, to maintain the reacter
subtritical following a DBA, and to ensure adequate level in
the containment sump to support ECCS and Containment Spray
System pump operation in the recirculation mode.

To be considered OPERABLE, the RWST aust meet the water
volume, boron concentration, and temperature limits
established in the SRs.

(continued)

(continued)
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RWST
B 3.5.4-

'

BASES (continued)

LCO (for this facility, the following support systems are
(continued) required to be OPERABLE to ensure RWST OPERABILITY:)

[For this facility, those required support systems which, |
upon their failure, do not require declaring the RWST '

inoperable and their justification are as follows:)

APPLICABILITY In MODES 1, 2, 3, and 4, RWST OPERABillTY requirements are
dictated by ECCS and Containment Spray System OPERABILITY
requirements. Since both the ECCS and the Containment Spray
System must be OPERABLE in MODES 1, 2, 3, and 4, the RWST

lmust also be OPERABLE to support their operation. Core :

cooling requirements in MODE 5 are addressed by LC0 3.4.7, l

"RCS Loops-MODE 5, Loops Filled," and LCO 3.4.8, !

"RCS Loops-MODE 5, Loops Not filled." MODE 6 core cooling
requirements are addressed by LCO 3.9.5, " Residual Heat
Removal and Coolant Circulation-High Water Level," and
LC0 3.9.6, " Residual Heat Removal and Coolant Circulation-
Low Water Level."

-

ACTIONS 6d
If the RWST borated water volume, boron concentration, or
borated water temperature is not within limits, it must be
returned to within limits within I hour. In this condition,
neither the ECCS nor the Containment Spray Systam can
perform its design function. Under these condit hns, prompt
action must be taken to restore the tank to OPERABLE status
or to place the plant in a MODE in which the RWST is not
required. The short time limit of I hour to restore the

RWST to OPERABLE status is based on this condition
simultaneously affecting redundant trains.

If the equipment used to verify RWST borated water volume,
temperature, or conc;ntration is determined to be
inoperable, the RWST is considered to be not within limits
and Required Action A.1 applies to restore such equipment to
OPERABLE status.

(continued)

(continued)

WOG STS B 3.5-31 12/27/90 4:llpm

_



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

RWST
B 3.5.4

BASES (continued)

ACTIONS RJ_JLDM2
(continued)

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be placed in a
H0DE in which the LCO does not apply. This is done by
placing the plant in at least H0DE 3 within 6 hours and in
MODE 5 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach
the required MODES from full power in an orderly manner
and without challenging plant systems.

.

SURVEILLANCE SR 3.E.'.1
REQUIREMENTS i

Verification ever" " N that the RWST borated water I

temperature is m> '..a the limits assumed in the I

accident analv is Mort enough to identify a i,,,u

temperaturecha.nge that would approach either temperature !

limit and has been shown to be acceptable through operating )
experience.

The SR is modified by a Note that eliminates the requirement
to perform this surveillance when ambient air temperatures
are within the operating limits of the RWST. If ambient air
temperatures are within the band, the RWST temperature
should not exceed the limits.

[For this facility, RWST borated water temperature is
measure:1 as follows:]

SR 3.5.4.2

Verification every 7 days that the RWST water volume is
maintained above the required minimum level will ensure that
a sufficient initial supply is available for injection and
for supporting continued ECCS and Containment Spray System
pump operation on recirculation. Since the RWST volume is
normally stable and is protected by an alarm, a 7-day
Frequency is appropriate and has been proven to be
acceptable through operating experience.

[For this facility, RWST borated water volume is measured as
follows:)

(continued)

(continued)
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RWST -

B 3.5.4

O BASES
i

(continued)
'

I "-
|

-SURVEILLANCE ifL. 3. 5. 4. 3
REQUIREMENTS

'

(continued) Verification every 7 days that the boron concentration of
the RWST is within the required band ensures that the
reactor will remain subcritical following a LOCA. Further,i

it assures that the resulting sump pH will be maintained in
an acceptable range so that boron precipitation in the core ;

will not occur.and the effect of chloride and caustic stress '

corrosion on mechanical systems and components will i)e
minimized. Since the RWST volume is normally stable, a
7-day sampling frequency to verify boron concentration is
appropriate and has proven to be acceptable through
operating experience.

'

(for this facility, RWST boron concentration is measured as4

follows t)
._

k

REFERENCES 1, [ Unit Name) FSAR, Section [6], "[ Title)," and
Section (15), "[ Title)."

O
.. - _.___ - , ___ _ _ o-.
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Seal injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.5 $eal In.iection Flow

BASES

-

BACKGROUND This LCO is applicable only to those units that utilize the
centrifugal c1arging pumps for safety injection (SI). The

,

function of the seal injection throttle valves during an
accident is similar to the function of the ECCS throttle
valves in that each restricts flow from the centrifugal
charging pump header to the Reactor Coolant System (RCS).

The restriction on reactor coolant pump (RCP) seal injection
flow limits the amount of ECCS flow that would be diverted
from the injection path following an accident. This limit
is based on safety analysis assumptions that are required
because RCP seal injection flow is not isolated during St.

APPLICABLE All ECCS subsystems are taken credit for in the large-
SAFETY ANALYSES break loss-of-coolant accident (LOCA) at full power

(Ref. 1). The LOCA a 4, tis establishes the minimum flow
( for the ECCS aumps, b. eentrifugal charging pumps are also

credited in tie small-vieak LOCA analysis. This analysis*

establishes the flow and discharge head at the design point
for the centrifugal charging pumps. The steam generator
tube rupture-and main steam line break event analyses also
credit the centrifugal charging ) umps, but are not limiting
in their design. Reference to tiese analyses is made in
assessing changes to the Seal Injection System for
evaluation of their effects in relation to the acceptance
limits in these analyses.

This LC0 ensures that seal injection flow of s (40) gpm,
with centrifugal charging-pump discharge header pr9ssure
2 L2480] psig and charging flow control valve fully open,
will be sufficient for RCP seal integrity but limited so
that the ECCS trains will be capable of delivering
sufficient water to match boiloff rates soon enough to
minimize uncovering of the t. ore following a large LOCA. It

also ensures that the centrifugal charging pumps will
deliver sufficient water for a small LOCA and sufficient

-boron to maintain the core subcritical. For smaller LOCAs,

(continued)

(continued)
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Seal Injection flow |

B 3.5.5 '

BASES (continued)

APPLICABLE the charging pumps alone deliver sufficient fluid to
SAFETY ANALYSES overcome the loss and maintain RCS inventory. Seal

(continued) injection flow satisfies Criterion 2 of the NRC Interim
Policy Statement.

LCO The intent of the LCO limit on seal injection flow is to
make sure that flow through the RCP seal water injection
line is low enough to ensure that sufficient centrifugal
charging pump injection flow is directed to the RCS via the
injection points (Ref. 2).

The LCO is not strictly a flow limit, but rather a flow
limit based on a flow line resistance. In order to
establish the proper flow line resistance, a pressure and
flow must be known. The flow line resistance is determined
by assuming that the RCS pressure is at normal operating
pressure and that the centrifugal charging pump discharge
pressure is greater than or equal to the value specified in
this LCO. The centrifugal charging pump discharge header
pressure remains essentially constant through all the
applicable MODES of this LCO. A reduction in RCS pressure
would result in more flow being diverted to the RCP seal
injection line than at normal operating pressure. The valve
settings established at the prescribed centrifugal charging
pump discharge header pressure result in a conservative
valve position should RCS pressure decrease. The additional
modifier of this LCO, the control valve (charging flow for
four loop units and aii-operated seal injection for three
loop units) being fully open, is required since the valve is
designed to fail open for the accident condition. With the
discharge pressure and control valve position as specified
by the LCO, a flow limit is established, it is this flow
limit that is used in the accident analyses.

The limit on seal injection flow, combined with the
centrifugal charging pump discharge header pressure limit
and an open wide condition of the charging flow control
valve, must be met to render the ECCS OPERABLE. If these
conditions are not met, the ECCS flow will not be as assumed
in the accident analyses,

(continued)

(continued)
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Seal Injection flow
B 3.5.5

(] BASES (continued)
V '

LCO [For this facility, the following support systems are
(continued) required to be OPERABLE to ensure Seal Injectton System

OPERABILITY:)

(for this facility, those required support systems which,
upon their failure, do not require declaring the Seal
injection System inoperable and their justification are as
follows:)

APPLICABILITY In MODES 1, 2, and 3, the seal injection flow limit is
dictated by ECCS flow requirements, which are specified for
MODES 1, 2, 3, and 4. The seal injection flow limit is not
applicable for MODE 4 and lower, however, because high seal
injection flow is less critical as a result of the lower
initial RCS pressure and decay heat removal requirements in
these MODES. Therefore, RCP seal injection flow must be
limited in MODES 1, 2, and 3 to ensure adequate ECCS
performance.

b) ACTIONS A.1 and A.2

With the seal injection flow exceeding its limit, the amount
of charging flow available to the RCS may be reduced. Under
this condition, action must be taken to restore the flow to
below its limit or to place the unit in a MODE in which this
system is not required. The 1-hour Completion Time to
restore the seal injection flow is for prompt action that
will reduce the flow to within its limit. The adjustment to
the flow can be made by either the manual valves or the
charging flow control valve. If the initial adjustment to
meet the Completion Time of I hour for Required Action A.1
is made with the charging flow control valve, the operator
has 4 hours from the time the flow is known to be asove the
limit to correctly po,ition the manual valves to meet the
Completion Time of Required Action A.2 and thus be in
compliance with the accident analysis. The Completion Time
minimizes the potential exposure of the plant to a LOCA with
insufficient injection flow and ensures that seal injection
flow is either restored to below its limit or that the plant
is promptly placed in a MODE in which seal injection flow is
not critical. These times are conservative with respect to

(continued)

O (continued)
: O
i
'
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Seal injection flow
B 3.5.5

BASES (continued)

ACTIONS the Completion Times of other ECCS LCOs, are based on
(continued) operating experience, and are sufficient for taking

corrective actions by operations personnel.

If equipment used to verify proper RCP seal injection flow
is determined to be inoperable, the seal injection flow is
considered to be not within limits and Required Actions A.1
and A.2 apply.

B,1....and B . 2

When the Required Actions cannot be completed withi- the
required Completion Time, a controlled shutdown mus. be
initiated. The Completion Time of 6 hours for reaching MODE
3 from MODE 1 is a reasonable time for a controlled
shutdown, based on operating experience and normal cooldown
rates, and does not hallenge plant safety systems or
operators. Continutng the plant shutdown begun in Required
Action B.1, an additional 6 hours is a reasonable time,
based on operating experience and normal cooldown rates, to
reach MODE 4, where this LC0 is no longer applicable.

_

SURVEILLANCE HL_3.Juld
REQUIREMENTS

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flow within the limit
ensures that proper manual seal injection throttle valve
position, and hence, proper seal injection flow, is
maintained, The frequency of 31 days is based on
engineering judgment and is consistent with other ECCS valve
surveillance frequencies. The frequency has proven to be
acceptable through operating experience.

,

A provision has been added to except SR 3.0.4 for entry into
MODE 3. The Note permits entry into MODE 3, since the SR
cannot be performed in a lower MODE. The exception is
permitted for up to 4 hours after the RCS pressure has
stabilized within a 20 psig band about normal operating
pressure. The RCS pressure requirement is specified since
this configuration will produce the required pressure
conditions necessary to assure that the manual valves are
set correctly. The exception is limited to 4 hours to
ensure that the surveillance is timely.

(continued),
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Seal Injection Flow
B 3.5.5

f] BASES (continued)
V

REFERENCES 1. (Unit Name) FSAR, Section (6), "(Title)," and
Section (15), "(Title)."

2. Title 10, Code of Federal Regulations, Part EG.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants," 1974.

|
!-
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BIT
; B 3.5.6 ,

0 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)3 ,

'

B 3.5.6 Doron Iniection Tank (BIT)

BASES

'

BACKGROUND The BIT is part of the Boron Injection System, which is the
primary means of quickly introducing negative reactivity
into the Reactor Coolnnt System (RCS) on a safety injection
(SI) signal.

The main flow path'through the Boron Injection System is
from the discharge of the centrifugal charging pumps through
lines equi > ped with an flow element and two valves in
parallel t1at o>en on an SI signal. The valves can be
operated from tie main control board. The valves and flow
elements have main control board Indications. Downstream of
these valves, the flow enters the BIT-(Ref.1).

The BIT is a stainless steel tank containing-concentrated
boric acid. Two trains of strip heaters are mounted on the
tank to keep the temperature of the boric acid solution
above the precipitation point. The strip heaters are

O.
controlled by temperature elements located near the bottom
of the BIT. The temperature elements also activate high and
low clarms on the main control board, in addition to the
strip heaters on the BIT, there is a recirculation system
with:a heat tracing system, including the piping section
between the motor-operated isolation valves, which further -
ensures that the boric acid stays in solution. The BIT is
also equipped with a high-pressure alarm on the main control
board. T1e entire contents of the BIT are injected when
required; thus, the contained and deliverable volumes are
the same.

During normal operation, one of the two BIT recirculation
pumps takes suction from the boron injection surge tank
(DIST) and discharges to the BIT. The solution then returns
to the BIST. Normally, one. pump'is running and one is shut
off.- On receipt of an SI signal, the running pump shuts off
and the air-operated valves close. Flow to the BIT is then
supplied from the centrifuga1' charging pum)s. The solution
of the BIT is injected into the RCS throug1 the RCS cold
l egs'.

(continued)

O '
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Bli
B 3.5.6

BASES (cot,'inued)
_

APPLICABLE Caring a main steam line break (MSLB) or loss-of-coolant
SAFETY ANALYSES accident (LOCA), the BIT provides an immediate source of

concentrated boric acid that quickly introduces negative
reactivity into the RCS.

The contents of the BIT are not credited for core cooling or
immediate boration in the LOCA analysis, but for post-LOCA
recovery. The Bli maximum boron concentration of
L22,500? ppm is used to determine the minimum time for hot
leg rec rculation switchover. The minimum boron
concentration of [20,000] ppm is used to determine the
minimum mixed mean sump boron concentration for post-LOCA
shutdown requirements.

For the MSLB analysis, the BIT is the primary mechanism for
injecting boron into the core to counteract any positive
increases in nactivity caused by an RCS cooldown. The
analysis uses the minimum boron concentration of the BIT,
which also affects both the departu from nucleate boiling
and containment design analyses. Reierence to the LOCA and
MSLB analyses is used to assess changes to the Bli to
evaluate their effect on the acceptance limits contained in
these analyses.

The minimum temperature limit of [145]'F for the BIT ensures
that the solution does not reach the boric acid
precipitation point. The temperature of the solution is
monitored and alarmed on the main control board.

The BIT boron concentration limits are established to
ensure that the core remains subcritical during post-LOCA
recovery. The BIT will counteract any positive increases in
reactivity caused by an RCS cooldown.

The BIT minimum water volume limit of ( ) gallons is used
to ensure that the appropriate quantity of highly borated
water with sufficient negative reactivity is injected into
the RCS to shut down the core following an MSLB, to
determine the hot leg recirculation switchover time, and to
safeguard against boron precipitation.

The BIT satisfies Criteria 2 and 3 of the NRC Interim Policy
Statement.

(continued)
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BIT
B 3.5.6

' m
BASES (continued)

LCO This LCO establishes the minimum requirements for contained
volume, boron concentration, and temperate # of the BIT
inventory (Ref. 2). This ensures that an adequate supply of
borated water is available in the event of a LOCA or liSLB to
maintain the reactor subcritical following these accidents.

To be considered OPERABLE, the limits established in the SR
for water volume, boron concentration, and temperature must
be met.

If the equipment used to verify BIT parameters (temperature,
volume, and boron concentration) is determined to be
inoperable, then the Bli is also inoperable.

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

(for this facility, those required support _ systems which,
upon their failure, do not require declaring the BIT
inoperable and their justification are as follows:)

( APPLICABIllTY In MODES 1, 2, and 3, the BIT OPERABILITY requirements are
' consistent with those of LCO 3.5.2, "ECCS-Operating."

In MODES 4, 5, and 6, the respective accidents are less
severe, so the BIT is not required in these lower MODES.

.

ACTIONS L1 '

If the required volume is not present in the BIT, both the
hot leg recirculation switchover time analysis and the boron
precipitation analysis would not be m?t. Under these
conditions, prompt action must be taken to restore the
volume to above its required limit to declare the tank
OPERABLE, or the plant must be placed in a MODE in which the
BIT is not required.

The Bli boron concentration is considered in the hot leg
recirculation switchover time analysis, the boron
precipitation analysis, and the reactivity analysis for an

(continued)

(continued)O
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BIT
B 3.5.6

BASES (continued)

ACTIONS MSLB. If the corcentration were not within the recuired
(continued) limits, these analyses could not be relied on. Uncer these

conditions, prompt action must be taken to restore the
concentration to within its required limits, or the plant
must be placed in a MODE in which the BIT is not required.

The BIT temperature limit is established to ensure that the
solution does not reach the boric acid crystallization
point. If the temperature of the solution drops below the
minimum, prompt action must be taken to raise the
temperature and declare the tank OPERABLE, or the plant must
be placed in a MODE in which the BIT is not required.

The 1-hour Completion Time to restore the BIT to OPERABLE
status is consistent with other Completion Times established
for loss of a safety function and assures that the plant
will not operate long outside of the safety analyses.

B.1 and B.2

When Required Action A.1 cannot be completed within the
required Completion Time, a controlled shutdown should be
initiated. Six hours is a reasonable time, based on
operating experience, to reach MODE 3 from full power
conditions and to be borated to the required SHVTDOWN MARGIN
without challenging plant systems or o>erators. Borating to
the required SHVIDOWN MARGIN assures t1at the plant is in a
safe condition, without need for any additional boration.

C.d

After determining that the BIT is ino)erable and the
Required Actions of B.1 and B.2 have seen completed, the
tank must be returned to OPERABLE status within 7 days.
These actions ensure that the plant will not be operated
with an inoperable BIT for a lengthy period of time. It
should be noted, however, that changes to applicable MODES
cannot be made until the BIT is restored to OPERABLE status
pursuant to the provisions of LC0 3.0.4.

Ed
'

Even though the RCS has been borated to a safe and stable
condition as a result of Required Action B.2, either the

(continued)

(continued)
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Bli
0 3.5.6

BASES (continued)

ACTIONS BIT must be restored to OPERABLE status (Required Action
(continued) C.1) or the plant must be placed in , condition in which the

BIT is not required (MODE 4). The 12 hour Completion Time
to reach MODE 4 is reasonable, based on operating experience
and normal cooldown rates, and does not cla11enge plant,

safety systems or operators.

SURVEILLANCE SR 3.5.6.1
REQUIREMENTS

Verification every 24 hours that the BIT water temperature
is at or above the specified minimum temperature is frequent
enough to identify a temperature change that would approach
the temperature limit. The solution temperature is also
monitored by an alarm that provides further assurance of-
protection against low temperature. This Frequency has been
shown to be acceptable through operating experience.

(For this facility, BIT borated water temperature is
measured as follows:)

SR 3.5.6.?

Verification every 7 days that the BIT contained volume is
above the required limit is fregt.ent enough to assure that
this volume will be available for quick injection into ths
RCS. If the volume is too low, the BIT would not provide
enough borated water to ensure subcriticality during-
recirculation or to= shut down the core following an MSLB.
Since the BIT volume is normally stable, a 7-day Frequency
is appropriate and has been shown to be acceptable through
operating experience.

(For this facility, BIT borated water volume is measured as
follows:)

-SR- 3.5.6.3

Verification every 7 days that the boron concentration of *

-the BIT is within_the required band ensures.that the reactor
remains suberitical following a LOCA, limits return to power
following an MSLB, and maintains the resulting tump pH in an
acceptable range so that boron precipitation will not occur

,

(continued)

(continued)
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Bli
B 3.5.6

BASES (continued)

SURVEILLANCE in the core, in addition, the effect of chloride and

REQUIREMENTS caustic stress corrosion on mechanical systems and
(continued) components will be minimized.

The BIT is in a recirculation loop that provides continuous
circulation of the boric acid solution through the BIT and
the boric acid tank (BAT). There are a number of points
along the recirculation loop where local samples can be
taken. The actual location used to take a sample of the
solution is specified in the plant surveillance procedures.
Sampling from the BAT to verify the concer;tration of the BIT
is not recommended, since this sample may not be homogenous
and the boron concentration of the two tanks may differ.
The sample should be taken from the Bli or from a point in
the flow path of the Bli recirculation loop.

REFERENCES 1. (Unit Name) FSAR, Section (6), "(Title)," and
Section [15), "[ Title]."

2. T'tle 10, Code of Federal Regulations, Part 50.46,
" Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants," 1974.

- .

s
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Containment
B 3.6.1

83;6 CONTAINMENT 3YSTEMS 4

B 3.6.1 Containment (Ice Condenser)

BASES
_

BACKGROUND 1he containment is a free-standing steel pressure vessel
that is surrounded by a reinforced concrete shiold building.
The, containment vessel, including all its penetrations, is a
. low-leakage steel shell that is designed to contain the '

radioactive material that may be released from the reactor,

/ "w core following a Design Basis Accident (OBA),.such that
4 offsite' radiation exposures are maintained within the

Lrequirementst of 10 CFR 100 (Ref,1) or the NRC staff-
approved licensing basis (e.g., a specified fraction of 10
CFR 100;11mits). Additionally, the containment and shield
buildin~g. provide shielding from the fission products that
may be present in the containment atmosphere following
accident conditions.,

The containee'nt vessel is a vertical cylindrical steel
pressure vessel with hemispherical dome and a concrete base !
mat with steel membrane. It is completely enclosed by a i

O reinforced concrete shield huilding. An annular space exits
between the walls and-domes of the steel containment vessel
and the concrete shield building to. provide for the
collection mixing, holdup, and controlled release of
containment out leakage. Ice Condenser containments utilize
an outer concrete building for shielding and an inner steel
containment for leak tightness.-

Containment piping penetration assemblies provide for the
passage of process, service, sampling, and instrumentation
pipelinesintothecontainmentvesselwhilemaintaining
containment integrity. The shield building provides
biological shielding and allows controlled release of the-

- annulus. atmosphere under accident conditions, and
environmental missile protection for the containment vessel |
and Nuclear Steam Supply System. The inner steel !

containment and its penetrations establish the leakage-
. limiting boundary of the containment.' Maintaining the ;

containment OPERABLE limits the leakage of fission-product "

radioactivity from the contair nent to the environment. Loss
of containment OPERABILITY could cause site-boundary doses,
in the event of a DBA, to exceed values given in.the

(continued).L

(continued)
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Containment
B 3.5.1

BASES (continued)

BACKGROUND licensing basis. All leakage-rate requirements and
(continued) SRs are in conformance with 10 CFR 50, Appendix J (Ref. 2),

as modified by approved exemptions.

APPLICABLE 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 leakage rate,
such that, in conjunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of
fission-product radioactivity subsequent to a DBA will
not' result.in doses in excess of the values given in the
licensing basis.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a locs-
of-coolant accident (LOCA), a steam line break, and a rod

ejection accident (REA)du(Ref 3), in addition, release of
significant fission-pro ct 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, rulease to the environment is
controlled by the rate of containment leakage. The
containment was designed with an allowable' leakage rate of
[0,1]% of containment air weight per day (Ref. 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
containment leakage rate at the calculated peak containment
internal pressure (P resulting from the limiting DBA. The
allowable leakage rat)e represented by L, forms the basis for
the acceptance criteria imposed on all containment leakage
rate testing, for this unit la = [0.1)% per day, and
P = [14.4) psig, which results from the limiting design
b* asis LOCA (Ref. 4).

Satisfactory leakage rate test results is a requirement for
the establishment of containment OPERABillTY. The
acceptance criteria applied to accidental releases of
radioactive material to tre environment are given in terms
of total radiation dose received by:

(continued)

(continued)
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Containment
B 3.6.1

BASES (continued)
_

APPLICABLE a. A member of the general public who remains at the
SAFETY ANALYSES exclusion-area boundary for 2 hours following onset

(continued) of the postulated fission-product release; or

b. A member of the general public who remains at the
low-population-zone boundary for the duration of the
accident.

The limits established in 10 CFR 100 (Ref.1) are a wholo-
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, however, 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 (Lj is an assumed initial condition.

O By limiting leakage to within the acceptance criteria of 10
('j CFR 50, Appendix J (Ref. 2), containment OPERABILITY is

maintained.

The containment LCO requires that containment OPERABillTY be
maintained. Other LCOs support this LCO by ensuring:

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

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;

c. Each airlock is OPERABLE (see LC0 3.6.2, Condition C,
Note 1);

(continued) ,

(continued)

%J
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Containment
B 3.6.1

BASES (continued)

LCO d. The containment leakage rates are within their limits
(continued) as defined in the Containment Leakage Rate Testing

Program; and

e. The sealing mechanism associhted with each penetration
(e.g., welds, bellows, or 0-rings) is OPERABLE.

The Required Actions when other containment LCOs are not met
have been specified in these LCOs and not in LC0 3.6.1.

Compliance with the LC0 will etsure a containment
configuration that is structura,1y sound and will limit
leakage to'those leakage rates assumeM in the safety
analysis. As a result, offsite radiation exposures will be

maintained within the limits of 10 CFR 100 (Ref.1) (or the
NRC staff-approved licensing basis) following the most
limiting DBA. The provisions of this LCO are implemented as
follows:

a. OPERABIL!TY of containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is guaranteed by compliance with
the SRs of LCO 3.6.3, ' Containment isolation
Valves." Some of the valves that must be closed
to meet the accident analysis assumptions may be
opened on an intermittent basis under
administrative controls. These valvos are
identified in Reference ( ). The Required
Actions and SRs of LCO 3.6.3 ensure that the
associated containment isolation valves either
close within the required time limit, or the
affected penetration is isolated by closed
isolation valves or blind flanges, or the plant
is shut down. In addition, the Type C tests
required by SR 3.6.1.1 and Appendix J require ,

that these containment isolation valves meet I
specified leakage rate criteria, namely, that the |
combined leakage rate for all penetrations and
valves subject to Types B and C tests shall be |
less than 0.6 L,. |

(continued)

(continued) |
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Containment
B 3.6.1

BASES (continued)
'

.

LC0 2. The status of coc.*sinment penetration isolationi

(continued) valves that are required to be closed during
accident conditions, and that do not close
automatically, is verified by SRs 3.6.3.1,
3.6.3.2, 3.6.3.3,-and 3.6.3.4. The valves that

'

must be closed to meet the accident analysis -

assumptions may be opened on an intermittent
basis under administrative controls.

,

- 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).

,

c. Containment air lock OPERABILITY is required by LC0 -

3.6.2, " Containment Air Locks," which requires that at
least one door in each air lock be closed during MODES
1, 2, 3, and-4; that the air locks satisfy the -

required 10 CFR 50,' Appendix J (Ref. 2), leakag[eakage
e test

requirements,=as described in the Containment
Rate Testing Program; and that the door interlocks
function as required.

O d. Containment . leakage-rate requirements are contained in
10 CFR 50, Appendix J-(Ref. 2), and the Containment
Leakage Rate Testing Program.f These requirements are
implemented to ensure that th'e reactor containment as

;

a whole, and each of its >cnetrations'and isolation.

valvesj does not exceed tie specified leakage rates.!

,

e. The OPERABILITY of penetration sealing mechanisms is
guaranteed by the successful completion of all the *

leakage testing requirements stipulated.in 10 CFR 50,
Appendix J (Ref.-2).

! The measures implemented to meet the above requirements
_ i

|- ensure that the containment will perform its designed safety
function to mitigate the consequences of accidents that
could result in offsite exposures comparable to the 10 CFR
100 (Ref. 1) guidelines, or some fraction as established in
the NRC-staff-approved licensing basis.

.

(continued) ;
,
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Containment
B 3.6.1

BASES (continued)

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 of these events are reduced
because of the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
0FEPABLE in MODE 5 to prevent leakage of radioactive

9material from containment. The requirements for containment
during MODE 6 refueling operations are addressad in
LCO 3.9,4, " Containment Penetrations."

ACTIONS Ad q

In the event containment is inoperable, containment must be
restored to OPERABLE' status within I hour. The 1-hour
Completion Time provides a period of time to correct thei

problem commensurate with the imr.tance of maintaining
,

containment during MODES l', 2, 3, and 4. This time period
also ensures that=the probability of an accident (requiring
containment OPERABILITY)_. occurring during periods where
<ontainment is inoperable is minit us
,

B.1 and 8.2

The plant must be placed in a MODE in which the LCO does not
apply if containment cannot be restored to OPERABLE status
in the associated Completion Time. This is'done by placing
the 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 aad
without challenging plant systems.

t

SR 3. 6. L1

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage-rate test
requirements of 10 CFR 50, Appendix J (Ref. 2), as modified
by approved exemptions as described in the containment
Leakage Rate Testing Program. This SR reflects the leakage-
rate testing requirements with regard to overall containment
leakage (Type A leakage tests); leakage from equipment
hatch electrical penetrations, and other penetrations -

,

(Type B leakage tests) except air locks; and containment

(continued)

(continued)
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I Containment 4

[ B 3.6.1

- BASES (continued)

SURVEILLANCE isolation valves (i me C leakage tests) except [42)-inch
REQUIREMENTS purge valves. Lukage-rate testing of the containment purge

(continued) valves is addressed in LCO 3.6.3, " Containment Isolation
Valves." Air-lock door-seal leakage testing is addressed in
LCO 3.6.2, "Contai w nt Air Locks." SR Frequencies are as
required by.Appenoi. J or identified in the Containment
Leakage Rate Testing Program. Thus, SR 3.0.2 (which allows
SR: Frequency extensions) does not apply. These periodic
testing requirements verify that the containment leakage
rate does not exceed the leakage rate assumed in the safety

' analysis.-

REFERENCES 1. cTitle,10, Code of Federal Regulations, Part 100.11,
("a" Determination of Exclusion Area, low Population Zone

o

nd Population Center Distance."
~

2. Title 10, Codet of- Federal Regulations, Part 50,
Appendix J,T" Primary Reactor Containment Leakage
Testing'for Water-Cooled Power Reactors."

3. [ Unit Name)iFSA S tionf[,), "(Accident Analysis)."
4. (Unit Name) FSAR; Section [ ];:"(Containment

Systems)."
.w --

O
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Containment
B 3.6.1

.B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment (Atmospheric)

BASES
_ _

'DACKGROUND The containment is comprised of the concrete reactor'. buil_ ding, its steel . liner, and the penetrations through this
structure. The structure is designed 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'

basise(e.g.,: a specified fraction of -10 CFR 100 limits).
' Additionally othis structure provides shielding from the
fission productsithat may be present in the containment
.atmosphereifollowing accident. conditions.

The containment is a reinforced concrete structure with a
cylindrical wall, at flat foundation mat, and a shallow dome
roof. Theninside surface of the containment is lined with a
carbon steel * liner to~ ensure a high degree of leak tightness

4 -during-operating an,d accident' conditions.--
s

d -For containments withiungrouteditendons, the cylinder wall
is prestressed with"a' post-tensioning system in the vertical
and horizontal directions, and the-dome roof is prestressed i

utilizing a three-way post-tensioning system.

The concrete reactor buildinghis required for structural
b. integrity of the. containment under DBA conditions. The

steel liner and its penetrations establish the_ leakage-
S limiting boundary of the containment. Maintaining the' '

containment OPERABLE limitsLthe 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
conform with 10 :CFR 50, Appendix J (Ref. 2), as modified by-

y approved exemptions.

**
(continued)

.

!

7

k/,
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Coatainment
B 3,6.1

BASES (continued)

APPLICABLE 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 leakage rate
such that, in conjunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of
fission-product radioactivity subsequent to a DBA will not
result in doses in excess of the values given in the
licensing b:: sis.

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 accident (REA) (Ref 3). In addition, release of
significant fission-product radioactivity within containment
can occur from a LOCA or a REA. The DBA analyses assumed
that the containment is OPERABLE at event initiation such
that, for the DBAs involving release of fission-product
radioactivity,: release to the environment is controlled by
the rate of containment leakage. The containment was
designed with an' allowable leakage rate of [0.1]% of
containment air weight per' day (Ref. 4). This leakage rate,
used to evaluate offsite doses resulting from accidents, is
defined in 10 CFR 50, Appendix J (Ref. 2), as L : the
maximum allowable containment leakage rate at the calculated
peak containment internal pressure (P,) resulting from the
limiting DBA. The allowable leakage rate represented by La
forms the basis for the acceptance criteria;1mposed on all
centainment leak-rate testing. For this unit, L - [0,1]%
per day and P, = (44.1] psig, which results from,the
limiting design basis LOCA (Ref. 4).

Satisfactory leakage-rate test results is a requirement for
the establishment of containment OPERABILITY, The
acceptance criteria applied to accidental releases of
radioactive material to the environment are given in terms4

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

(continued)

(continued)
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Containment
B 3.6.1-

BASFS (continued)

APPLICABLE b. A member of the general public who remains at the low-
SAFETY ANALYSES population-zone boundary for the duration of the

(continued) accident..

The limits established in 10 CFR 100-(Ref.1) are a whole-
body dose of 25 rem or a dose of.300 rem to the thyroid from--
=iodino 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 requirementsistated in this LC0 define the performance
of the' containment fission-product barrier. The containment
design leakage rate (L ) is an assumed initial condition.
containmentOPERABILITi_ismaintainedbylimitingleakageto
within the acceptance criteria of 10 CFR 50, Appendix J
(Ref. 2). *

''

a

ta.'entLChrequiresthatcontainmentOPERABILITYbeThe c

(\
maint ted. Other containment;LCOs support this LC0 by

'ensur). .g
g:b

.

-

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

1. capable of being closed by an GPERABLE 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;

c. -Each air lock is OPERABLE (see LC0 3.6.2, Condition C,
Note 1);

(continued)-

(continued)

.
a
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Containment
B 3.6.1

BASES (continued)

LC0 d. The containment leakage rates are within their limits
(continued) as defined in the Containment Leakage Rate Testing

Program;

e. The sealing mechanism associated with each penetration
(e.g., welds, bellows, or 0-rings) is OPERABLE; and

f. The structural integrity of the containment is assured
by the successful completion of the Containment Tendon
Surveillance Program and by the associated visual
-inspections of the steel liner and penetrations for
evidence of deterioration or breach of int.egrity.

The Required. Actions when other containment LCOs are not met
have been specified in those LCOs and not in LC0 3.6.1.

Compliance with the LCO 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, ofh:te radiation exposures will be
maintained within the limits of 10 CFR 100 (Ref.1) (or the
NRC staff-approved licensing basis) following the most
limiting DBA. The provisions of this LC0 are implemented as
follows:

a. OPERABILITY of containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is guaranteed by compliance with
the SRs of LC0 3.6.3, " Containment Isolat:sn
Valves." Some of the valves that must be closed
to meet the accident analysis assumptions may be
opened on an intermittent basis under
administrative controls. These valves are
identified in Reference 4. The Required Actions
and FRs of LC0 3.6.3 ensure that the associated
containment isolation valves close within the
required time limit, that the affected
penetration is isolated by closed isolation
valves or blind flan,qes, or that the plant is
shut down. In addition, the Type C tests
required by SR 3.6.1.1 and Appendix J require
that these containment isolation valves meet
specified leakage rate criteria, namely that the

(continued)

(continued)
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Containment
B 3.6.1.

. ,

' BASES (continued)v
c

-

LCO - combined leakage rate for all penetrations and
(continued) valves subject to Type B and C tests shall be

.less than 0.6 L,.
, ,

2. The status of containment penetration isola' ion
valves that are required to be t.losed during
accident conditions, and do not close

.

automatically, is verified by SR 3.6.3.1,
SR 3.6.3.2, SR 3.6.3.3, and SR 3.6.3.4. The
valves, which must be closed to meet the accident.

. analysis assumptions, may be opened on an
intermittent basis under administrative controls.

1 The'0PbRABILITYofthecontainmentequipmenthatchis
, assured by? compliance with the leakage criteria
;establ.ished-by 10 CFR 50 Appendix J (Ref. 2),"

"'

The 0P$RABILITY < of; containment air locks- required by :e c.
LC013.6.2,t" Containment Air Locks," requires thateat

.least one door in'each air lock be closed during MODES *

c
1, 2,:3, and;4;'that the air. locks satisfy the 10 CFR'

50,-Ap)endixL:JP(Ref.12) J1eakage test requirements, as
.L descri3ed inLthe Containment Leakane Rate Testing

'"( Program; and1that;the door 41nterlocks ~ function as'

required, f" -
,

s 4 s

d. The containment leakage rate reisiirements of-10 CFR
,

F 50, Appendix J-(Ref.-2),;andithe containment Leakage
Rate Testing Program aretimplemented to ensure that
the reactor containment"as a whole, and each of its

: penetrations and-isolation valves, does not exceed the
-specified leakage' rates.

e. The successful completion of all the~ leakage-testing
J=- -requirements' stipulated in 10 CFR 50, Appendix J-

-(Ref. 2), is- n_ecessary to ensureithe OPERABILITY of,g
-penetration: sealing mechanisms,

p The, measures implemented to meet the above requirements-
-

|- ensure:that the containment will-perform its designed safety
|

function to mitigate the consequences of accidents.that
.could: result in offsite exposures comparable to.the

E -10 CFR~ 100 -(Ref.1) guidelines,;or some fraction established
in the:NRC staff-approved licensing basis.m

L
L

[ (continued)
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Containment
B 3.6.1

BASES (continued)

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 of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 refueling operations are addressed in
LC0 3.9.4, " Containment Penetrations."

.

ACTIONS A_d '

In the event containment is inoperable, containment must be
restored to OPERABLE status within I hour. The 1-hour
Completion Time provides a period of time to correct the
problem that is commensurate with the importance of
maintaining containment during MODES 1, 2, 3, and 4. This
time period also ensures that the probability of an accident
(requiring containment _0PERABILITY) occurring during periods
where containment is inoperable is minimal.

R.1 and L 1

If containment cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be.placed in a
MODE in which the LC0 does not apply. . This is done by
placing the plant in at least M00E 3 within 6 hours and in
MODE 5 within 36 hours. The allowed Completion Times are
reascnable, based on operating experience, to reach the
required MODES from full power in in orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3,6.1 J
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leakage-rate test
requirements of 10 CFR 50, Appendix J (Ref. 2), as modified
by approved exemptions as described in the Containment
Leakage Rate Testing Program. This SR reflects the

(continued)

(continued)
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Containment
B 3.6.1

BASES (continued)

SURVEILLANCE leakage-rate testing requirements with regard to overall
REQUIREMENTS containment leakage (Type A leakage tests); leakage from

(continued) equipment hatch, electrical penetrations, and other
penetrations (Type B leakage tests), except air locks; and
containment isolation valves (Type C leakage tests), except
[42]-inch purge valves. Leakage rate testing of the
containment purge valves is addressed in LC0 3.6.3,

.

'

" Containment isolation Valves." Air-lock door-seal leakage
testing is addressed in LCO 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 apply.
~ .These-periodic testing requirements verify that the

' containment leakage rate does not exceed the leakage rate
assumed'in the safety analysis.

SR 3.6M - ,

For containment.with ungrouted, post-tensioned tendons, this
surveillanco; ensures!that the structural integrity of the'

containment'will be maintained in accordance with the
provisions of the: Containment 1 Tendon Surveillance Program.
Testing and frequency are consistent with the recommenda-

O tions of Regulatory Guide l.35 (Ref. 5).

.

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

2. Title 10, Code of Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

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

4. [ Unit Name) FSAR, Section [ ], "[ Containment
Systems]."

5. Regulatory Guide 1.35, " Inservice inspection of
Ungrouted Tendons in Prestressed Concrete Containment
Structures."

O
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Containment
B 3.6.1

8 3.6 CONTAINMENT SYSTEMS
x.

B 3.6.l' Containment (Subatmospheric)
,

;

BASES
_

BACKGROUND The co'ntainment is comprised of the concrete reactor>

building, its steel liner, and the penetrations through this '

structure.= The structure is designed 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

abasis;CFR 100 (Ref.1) or the NRC staff-approved licensing
of 10

D(e.gWa specified fraction of 10 CFR 100 limits).
Additionally,Lthis structure provides shielding from the
fission; 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. The inside surface of the containment is lined with-
a carbon steel liner;to. ensure ~a high degree of leak
tightnessduring;operati_ng|andaccidentconditions.

~(O For containments withfungrouted tendons, the cylinder wallj
is prestressed with a post-tensio ing system in the vertical
andhorizontaldirections,and.th(eldomeroofisprestressed
utilizing a three-way post-tensioning system.

The concrete reactor building ,is' required for structural-
integrity of the containment under DBA conditions. The
steel-liner and its penetrations establish the-leakage-

,

L -limiting boundary of the' containment. Maintaining'the
-

containment OPERABLE limits.the leakage of fission-product
.

radioactivity from the containment to the environment. Loss
of containment OPERABILITY could cause site-boundary doses,

~

in the eventJof a DBA, to exceed values given in the'

L licensing basis.--All leakage-rate and SRs conform with
~10 CFR 50, Appendix J (Ref. 2)', as modified by. approved
exemptions.,,

j
i

L
I APPLICABLE _ The safety. design basis for the containment is that the-

. SAFETY _ ANALYSES- -containment.must withstand the' pressures and temperatures-'of-

(continued)1

-

(continued):
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Containment
B 3.6.1

BASES (continued)

APPLICABLE the limiting DBA without exceeding the design leakage rate
SAFETY ANALYSES such that, in conjunction with the other containment

(continued) systems and ENGINEERED SAFETY FEATURE systems, the release
of fission-product radioactivity subsequent to a DBA will
not result in doses in excess of the values given in the
licensing basis.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss-
of-coolant accident (LOCA), a steam line break, and a rod
e,jection accident (REA) (Ref 2). In addition, release of
significant fission-product radioactivity within containment
can' occur from a LOCA or REA. The DBA analyses assume that
the containment is OPERABLE intact at event initiation such
that, for the DBAs involving release of fission-product
radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was
designed with an allowable leakage rate of [0,1]% of

'

containment air weight per day (Ref. 4). This leakage rate,
used to evaluate offsite doses resulting from accidents, is
defined in 10 CFR 50,' Appendix J (Ref. 2), as L : the
maximum allowable containment leakage rate at the calculated
peak containment internal 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 -

(0.1]% per day and P - (40.4] psig, which results from the
limiting design basis LOCA (Ref. 4).

Satisfactory leakage-rate test results is a requirement for
the establishment of containment OPERABILITY. The
acceptance criteria applied to accidental releases of
fission-product radioactivity 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
SAFETY ~ ANALYSES whole-body dose of 25 rem or a dose of 300 rem to the

(continued) -thyroid from iodine exposure, or both. The NRC staff-
approved licensing basis may use some fraction of these
limits.

The containment satisfies Criterion 3 of the NRC Interim
Policy Statement,

n.

LC0 The. requirements stated in this LC0 define the performance
'of the containment fission-product barrier. The' containment
'L[isan'assumedinitialcondition, containment OPERABILITY
is maintained by limiting leakage to within the acceptance
criteria of:10 CFR 50, Appendix J (Ref. 2).

The containment LC0 requires that containment OPERABILITY be
maintained' Other containment LCOs support this LC0 by
ensuring: , ,

-a. All penetratioris required to be closed during accident

O conditions are either:

1. capable ofsbeing closedfby. an OPERABLE automatic
containment isolation system, or-

closed by manual valves [hl$d flanges, or-2.
deactivated automatic valves secured in their
closed positions, except as provided in

. Reference-[ );

b. All equipment hatches are closed;

c. Each air. lock is OPERABLE (see LC0 3.6.2, Condition C,
Note 1);

.d. -The containment leakage rates are within their limits
as defined in the Containment-Leakage Rate Testing
Program;.

e. The sealing mechanism associated with each penetration
(e.g., welds, bellows, or 0-rings) is OPERABLE; and

(continued)

(continued).

O
.
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Containment
B 3.6.1

BASES (continued)

LCO f. The structural integrity of the containment is assured
(continued) by the successful completion of the Containment Tendon

Surveillance Program and by the associated visual
inspections of the steel liner and penetrations for
evidence of deterioration or breach of integrity.

The Required Actions when other containment LCOs are not met
have been specified in those LCOs and not in LC0 3.6.1.

Compliance with the LC0 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 the
NRC staff-approved licensing basis) following the most
limiting DBA. The provisions of this LC0 are implemented as
follows:

a. OPERABILITY of containment penetrations:

1. The OPERABILITY. of valves that are closed or
required to close in response to a containment
isolation signal is guaranteed by compliance with
the SRs of LCO 3.6.3, " Containment isolation
Val ves . " Some of the valves that must be closed
to meet the accident analysis assumptions may be
opened on an intermittent basis under
administrative controls. These valves are
identified in Reference 4. The Required Actions
and-SRs of LC0 3.6.3 ensure that the associated
containment isolation valves close within the
required time limit, that the affected
penetration is isolated by closed isolation
valves or blind flanges, or that the plant is
shut down. In addition, the Type C tests
required by SR 3.6.1.1 and Appendix J require
that these containment isolation valves meet
specified leakage-rate criteria, namely that the
combined leakage rate for all penetrations and
valvet iubject to Type B and C tests shall be
less than 0.6 L,

(continued)

(continued)
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Containment j

:B 3,6.1
.

BASES-(continued)
.

LCO- 2. The status of-containment penetration isolation
(continued)- valves that are-required to be closed during

accident conditions,-and do not close
automatically, is verified by SRs 3.6.3.1, .'

3.6.3.2, 3.6.3.3, and 3.6.3.4. The valves,
which must be closed to meet the accident
analysis assumptions, may be opened on an
intermittent basis under administrative controls.

J b The OPERABILITY of the containment-equipment hatch is-
3

g. s assured by compliance with the leakage criteria
.. established by 10 CFR 50, Appendix J (Ref. 2). !

M

,;? The OPERABILITY of containment air locks required
y

"c
-

b-c y;LC0 3.6'.2, " Containment Air Locks," requires that
Oat least one door in each air lock be closed during-
'M0DESc1;"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 Program; and that the door interlocks '

function as(required.

O d. The containment leakage-rate requirements contained in
-U 10 CFR 50, Appendix Jr Refb 2 , and the Containment-

Leakage Rate Testing Pr(ogram a)re implemented to_ ensure ,

:
that the reactor containment asra whole, and each of

,

its penetrations and isolation: valves, does not exceed j
the specified leakage rates., '

e. The OPERABILITY of penetrition sealing mechanisms is
guaranteed by the successful completion of all the
leakage-testing requirements stipulated in'10 CFR 50,- '

Appendix J (Ref. 2).

The measures-implemented to meet-the above requirements
ensure that' the containment will perform its designed safety

.

function to mitigate the consequences of accidents that ;

could result in offsite' exposures comparable to the 10 CFR ;
100 (Ref. 1) guidelines or tome fraction 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,o

(continued)

(continued)
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Containment
B 3.6.1

BASES (continued)

APPLICABILITY the probability and consequences of these events are
(continued) reduced due to the pressure and temperature limitations of

these MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for containment
during MODE 6 refueling operations are addressed in
LCO 3.0.4, " Containment Penetrations."

ACTIONS All

In the event' containment is inoperable, containment must be
restored to OPERABLE status within I hour. The 1-hour
Com)letion Time ~provides a period of time to correct the
pro 31em that is commensurate with the importance of
maintaining containnient during MODES 1, 2, 3, and 4. This
time period also ensures that the probability of an accident
(requiring containment OPERABILITY) occurring during periods
where containment is. inoperable is minimal.

.

E.1 and B.2

If containment cannot be" restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a
MODE in which the LC0 does not apply. This is done b;
placing the plant in at least MODE 3 within:6 hours and in
MODE 5 within 36 hours. The allowed. Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.1.1
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance
alth the visual examinations and leakage-rate test
requirements of 10 CFR 50, Appendix J (Ref. 2), as modified
by approved exemptions as described in the Containment
Leakage Rate Testing Program. This 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

(continued)

(continued)

WOG STS B 3.6-22 01/07/91 ll:00am



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

Containment
B 3.6.1

BASES (continued)

SURVEILLANCE isolation valves (Type C leakage tests), except (42)-inch
REQUIREMENTS purge valves. Leakage-REQUIREMENTS rate testing of the

(continued) containment purge valves is addressed in LCO 3.6.3,
" Containment Isolation Valves." Air-lock door-seal leakage
testing is addressed in LC0 3.6.2, " containment Air Locks."
SR Frequencies are as required by Appendix J or identified
in the Contairiment Leakage Rate Testing Program. Thus,
SR 3.0.2 (which allows SR Frequency extensions) does not
apply. These periodic testing requirements verify that the
containment leakage rate does not exceed the leakage rate
assumed in the safety analysis.

SR 3.6.1.2

For containments with ungrouted post-tensioned tendons, this
SR 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).

REFERENCLS 1. Title 10, Code of Federal Regulations, Part 100.11,
" Determination 'of Exclusion Area, low Population Zone
and Population Center Distance,"

2. Title 10, Code of Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

3. (Unit Name) FSAR, Section [ ] , "[ Accident
An alys i s ] . "

4. [ Unit Name) FSAR, Section ( ),"(Containment
Systems)."

5. Regulatory Guide 1.35, " Inservice inspection of
Ungrouted Tendons in Prestressed Concrete Containment
Structures."

-

O
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Containment
B 3.6.1

p) B 3.6 CONTAINMENT SYSTEMSiv
B 3.6.1 Containment (Dual)

BASES

BACKGROUND The containment is a free-standing steel pressure vessel
surrounded by a reinforced concrete shield building. The
containment vessel, including all its penetrations, is a
low-leakage steel shell designed 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).
Additionally, the containment and shield building provide
shielding from the fission products that may be present in
the containment atmosphere following accident conditions.

The containment vessel is a vertical cylindrical steel
pressure vessel with a hemispherical dome and ellipsoidal
bottom, completely enclosed by a reinforced concrete shield
building. A 4-f t-wide annular space exists between the

/7 walls and domes of the steel containment vessel and the
( / concrete shield building to permit inservice inspection and'' collection of containment outletkage. Dual containments

utilize an outer concrete building for shielding and an
inner steel containment for leak tightness.

Containment piping penetration assemblies provide for the
passage of process, service, sampling and instrumentation
pipelines into the containment vessel while maintaining
containment OPERABILITY. The shield building provides
biological shielding and allows controlled release of the
annulus atmosphere under accident conditions as well as
environmental missile protection for the containment vessel
and the Nuclear Steam Supply System.

The inner steel containment and its penetrations establish
the leakage-limiting boundary of the containment.
Maintaining the containment OPERABLE 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 conform with 10 CFR 50, Appendix J (Ref. 2), as
modified by approved exemptions.

( (continued)
w
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Containment
B 3.6.1

BASES (continued)

APPLICABLE 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 leakage rate,
such that, in conjunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of
fission-product radioactivity subsequent to a DBA will not
result in_ doses in excess of the values given in the
licensing basis.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss-
of-coolant accident (LOCA), a steam line break, and a rod
ejection. accident (REA) (Ref. 3). In addition, release of
significant fission-product radioactivity within containment
can occur from a LOCA.or a REA. The DBA analyses assume
that the containment is OPERABLE at event initiation such
that, for the DBAs involving release of fission-product
radioactivity,-release to. the environment is controlled by
the rate of containment leakage. The containment was
designed with an -allowable leakage rate of [0.1]% of
containment air weight per day (Ref. 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 containment leakage rate at the
calculated peak containment internal 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 = [0.1]% per day and P - (46.3] psig,
which results fr,om the limiting design b' asis LOCA (Ref. 4).

Satisfactory leakage-rate test results is a requirement for
the establishment of containment OPERABILITY. The
acceptance criteria applied to accidental releases of
fission-product radioactivity 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
SAFETY ANALYSES whole-body dose of 2S rem or a dose of 300 rem to the

(continued) thyroid from iodine exposure, or both. The NRC staff-
approved licensing basis may use some fraction of these
limits.

The containment satisfies Criterion 3 of the NRC Interim
Policy Statement,

e

LCO The requ'irements stated in this LC0 define the performance
of-the containment fission-product barrier. .The containment

' design leakage : rate (L ) is an assumed initial condition.
containmentOPERABILITiismaintainedbylimitingleakageto
within the: acceptance criteria of 10 CFR 50, Appendix J
(Ref; 2).

The containment LCO requires that containment OPERABILITY be
maintaineda'Other containment LCOs support this LCO by
ensuring:. ^

All penetrations required! o be closed during accidentO ta.
conditions are either: .

1. capable of beinq closed bytan OPERABLE automatic
containment isolation system, or

r 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;

c. Each air lock is OPERABLE (see LC0 3.6,2. Condition C,
Note 1);

d. The containment leakage rates are within their limits
as defined in the Containment Leakage Rate Testing _
-Program; and

e. - The sealing mechanism associated with each penetration
_(e.g., welds, bellows, or 0-rings) is OPERABLE.

(continued)

(continued)

\
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Containment
B 3.6.1

BASES (continued)

LC0 The Required Actions when other containment LCOs are not met
(continued) have been specified in those LCOs and not in LC0 3.6.1.

Compliance with LCO 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 the
NRC staff-approved licensing basis) following the most
limiting DBA. The provisions of this LCO are implemented as
follows:

a. OPERABILITY of containment penetrations:

1. The OPERABILITY of valves that are closed or are
required to close in response to a containment
isolation signal is guaranteed by compliance with
the SRs of LC0 3.6.3, " Containment Isolation
Valves." Some of the valves that must be closed
to meet-the accident analysis assumptions may be
opened on an intermittent basis under
administrative controls. These valves are
identified in Reference 4. The Required Actions
and SRs of LC0 3.6.3 ensure that the associated
containment isolation velves close within the
required time limit, that the affected
penetration is isolated by closed isolation
valves or blind flanges, or that the~ plant is
shut down. In addition, the Type C tests
required by SR 3.6.1.1 and Appendix J require
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,.

2. The status of containment penetration isolation
valves that are required to be closed during
accident conditions, and do not close
automatically, is verified by SRs 3.6.3.1,
3.6.3,2, 3.6.3.3, and 3.6.3.4. The valves that
must be closed to meet the accident analysis
assumptions may be opened on an intermittent
basis under administrative controls.

(continued)
_ _ _

(continued)

i
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Containment
B 3.6.1

_,~,
- / BASES (continued)

LCO b. The OPERABILITY of the containment equipment hatch is
(continued) assured by compliance with the leakage criteria

established by 10 CFR 50, Appendix d (Ref. 2),

c. The OPERABILITY of containment air locks, required by
LC0 3.6.2, " Containment Air Locks," 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 Program; and that the door
interlocks function as required,

d. Containment leakage-rate requirements are contained in
:10 CFR 50, Appendix J (Ref. 2), and the Containment
Leakage Rate Testing Program. These requirements are
implemented to ensure that the reactor containment as
a whole, and each -of its penetrations and isolation
valves, does' not exceed the specified leakage rates,

e. The OPERAC!LITY:of penetration sealing nicchanisms is
guaranteed by the successful completion of all the

G leakage-testing requirements stipulated in 10 CFR 50,

iv) Appendix J (Ref. 2),

The measures implemented to meet the above requirements
ensure that the containment will perform its designed safety
function to mitigate the consequences of accidents that
could result in offsite exposures comparable to the 10 CFR
100 (Ref.1) guidelines, or some fraction 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 of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for
containment during MODE 6 refueling-operations are addressed
in LC0 3.9.4, " Containment Penetrations."

_

(continued)
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Containment
B 3.6.1

BASES (continued)

ACTIONS /L1
1In the event containment is inoserable, containment must be ;

restored to OPERABLE status wit 11n I hour. The 1-hour |Completion Time provides a period of time to correct the |

problem comensurate with the importance of maintaining I
containment during MODES 1, 2, 3, and 4. This time period '

also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods where '

containment is inoperable is minimal.

B.1 and B.2-

If containment.cannot be restored to OPERABLE status in the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
MODE 5 within 36 hours The allowed Completion Times are
reasonable, based on o erating experience, to reach the

,

required MODES from fu 1 power in an orderly manner and i

without challenging' plant systems.; '

SURVEILLANCE SR 3.6.1.1 , ,

REQUIREMENTS

Maintaining the containment OPERABLE requires, compliance
with the visual examinations and leak.gs-rate test
requirements of 10 CFR 50, Appendix.J:(Ref. 2), as modified
by approved exemptions as described in the containment
Leakage Rate Testing Program. This SR reflects the
leakage-rate testing requirements with regard'to overall
containment leakage (Type A leakage tests); leakage from
equipment hatch, electrical penetrations, and other
penetrations (Type B leakage tests) except air locks; and
containment isolation valves (Type C leakage tests) except
(42]-inch purge valves. Leakage-rate testing of the
containment purge valves is addressed in LC0 3.6.3,
" Containment Isolation Valves." Air-lock door-seal 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
apply. These periodic testing requirements verify that the
containment leakage rate does not exceed the leakage rate
assumed in the safety analysis.

(continued)
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Containment
B 3.6.1

rs
( ) BASES (continued)G

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusic i Area, Low Population Zone
and Population Center Dis.4nce."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

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

t 9 '4. (Unit Name) FSAR, Section [ ), "[ Containment
Systems)."

, .

?~%
_I
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+.

( )'w)
WOG STS B 3.6-31 01/07/91 ll:00am

- _ _ _ - - - - - - _ _



_ _ _ _ - _ . .__ . _ . . ._ _._ - . _ _ _ _ _ _ _ _

.

Containment Air Locks
B 3.6.2

B 3.6'. CONTAINMENT SYSTEMS-

B 3.6.2. Containment Air Locks (Atmospheric, Subatmospheric, Dual, and
_ Ice Condenser)-

BASES
-

|

BACKGROUND Containment air locks form part of the containment pressure-
boundary and provide a means for personnel access during all ,

MODES _of. operation. |

[ - Each airilock,is nominally a right circular cylinder,
10 feet!in diameter, with doors at each end, which are

Linterlocked;to prevent simultaneous opening. During periods .i
~ hen containment is not required to be OPERABLE, the door |w
interlock mechanism may be disabled, allowing both doors of

,

an air lock to remain open for extended periods when
frequent containment entry is necessary. Each air-lock door
has been designed and: tested to certify its ability to
withstand; a pressure in- excess of the maximum expected
pressure following a= Design Basis Accident (DBA) in
containment. As'such, closure of_a single door assures the
containment ~1s OPERABLE., Each of the doors contains double

f gasketed seals: and localileakage rate testing capability .to
( ensure aressure integrity...To effect a leak-tight seal, the 4

air loc ( design usestpressure-seated | doors (i.e., an
' increase-in containment internal _ pressure results in
increased sealing force on each-door).:

f

Each personnel air lock:is provided _with limit switches on
both doors that provide control room indication of door
position. Additionally, control roma indication is provided
to_ alert the operator whenever an air-lock door interlock-
mechanism is defeated.

The containment air locks form asrt of- the containment
pressure ~ boundary. As.such,' air-lock integrity and air '

tightness is essential- to limit offsite doses from a DBA.
Not maintaining air-lock integrity or leak tightness may-
result in offsite-doses in excess of those described in the

;- plant-safety ~ analysis. All-leakage-rate requirements and
SRs are in conformance-with 10 CFR 50, Appendix J (Ref.1),
as modified by approved 'exenptions. -

(continued)-

t
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Containment Air Locks
B 3.6.2

BASES (continued)
-

APPLICABLE The containment air lock LC0 is derived from the"
SAFETY ANALYSES requirements related to the control of offsite radiation

does from major accidents by verifying that the actual
containment leakage rate does not exceed the value assumed
in the plant safety analysis. For example, the LOCA
analysis requires the containment boundary to ensure that
the site-boundary radiation dose will not exceed the limits
of 10 CFR 100 or the NRC staff-approved plant-specific
licensing (e.g., specified fraction of 10 CFR 100 limits).
As delineated in 10 CFR 100 (Ref. 2), the determination of
exclusion areas and low-population zones surrounding a site
must consider a fission-product release from the core with
offsite release based on the expected demonstrable leakage
rate from the containment.

The DBAs that result in a release of radioactive material
within containment,are a loss-of-coolant accident (LOCA), a
steam line break, and rod ejection accident (REA) (Ref. 3).
In the analysis of each of these accidents, it is assumed
that containment is 0PERABLE 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 [0,1]% of
containment air weight per, day-(Ref. 3)'. This leakage rate

is defined in 10 CFR 50, Appendix J (Ref.;1), as L*kage rate
~

[ unit-specific #]: the maximum allowable containment le1
at the calculated peak containment internal pressure (P,)
[ unit-specific #] following a DBA. This ' allowable leakage
rate forms the bash for the acceptance criteria imposed on
the SRs associated with the air lock. The acceptance
criteria applied to DBA releases of radioactive material to -

the environment are given in terms of total radiation dose
received by:

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

the postulated fission-product release; or

b. A member of the public who remains at the low-
population-zone boundary for the duration of the
accident.

The limits established in 10 CFR 100 are a whole-body dose
of 25 rem or a dose of 300 rem to the thyroid from iodine

(continued)

(continued)
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Containment Air Locks '

B 3.6.2

BASES (continued)

APPLICABLE exposure, or both. The NRC staff-approved licensing basis
SAFETY ANALYSES may use some fraction of these limits.

(continued)
Closure of a single door in each air lock is sufficient to
ensure 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
containment.

\i,

' The containment air locks satisfy Criterion 3 of the NRC
4,Jinterim.PolicyStatement.

5

)

LC0 Eachcoht'ainmentLairlockformspartofthecontainment
_ pressure b'oundary. As part of containment, the air lock
safety function is related to control of offsite radiation
exposuresiresulting from a DBA. Thus, each air lock's

~ <structural' integrity and leakage tightness are essential to
'[the successful. mitigation of such an event.

Each air lock is ' req 0 ired toLbe 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 testband both-air-lock doors
must be OPERABLE. The interlock allows only one air-lock
door of~an air lock to be opened ationettime. This

. provision ensures that a gross breach of containment does
not exist when containment isirequired to be OPERABLE. The
closure of a. single door in 'anTair lock will maintain
containment OPERABILITY, since each door =is designed to
withstand the peak containment-pressure calculated to occur
following.a DBA.

This LCO provides assurance that the containment air . locks
will perform their designed safety function to mitigate the
consequences of accidents that could result in offsite

5 exposures comparable to the Reference 2 limits or some
fraction thereof, _ as established by- the NRC staff-approved
licensing basis,

~

u

(For this facility, the following support systems are
= required to be OPERABLE to ensure containment air lock
OPERABILITY:]

(continued)

O (continued)
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Containment Air Locks
B 3.6.2

.

BASES (continued)

LC0 (For this facility, those required support systems which,
(continued) upon their failure, do not require declaring containment air

locks -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, 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."

The Required Actions of Conditions A, B, or C are modified
by a Note that a'llows entry and exit to perform repairs on
the affected air-lock component. If the outer door is
inoperable, then it may be easily accessed to repair. If

the inner door is the one that is inoperable, however, then
a short time exists whcn the containment boundary is not
intact (during access through the outer door). The ability
to open the OPERABLE door, even if it means the containrtent
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 inust be immediately closed. If as low as
reasonably achievable conditions permit, entry and exit
should be via an OPERABLE air lock.

An additional Note has been added to provide clarification
that for this LCO, all containment air locks are treated as
an entity with a single Completion Tima.

ACTIONS A.l. 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.
This assures a leak-tight containment barrier is maintained
by the use of an OPERABLE air-lock door, This action must

(continued)

(continued)

|
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Containment Air Locks
B 3.6.2

C\
1, j BASES (continued)
w

ACTIONS be completed within 1 hour. This specified time period is
(continued) consistent with the ACTIONS of LCO 3.6.1, " Containment,"

which requires containment be restored to OPERABLE status
within I hour.

In addition, the inoperable door in each affected air lock
must be restored to OPERABLE status, or the affected air
lock penetration must he isolated by locking closed the
OPERABLE air-lock door. One of these two Required Actions
must be completed within the T<i hour Completion Time. The
24-hour. Completion Time is conadered reasonable for
restoring the air-lock door to OPERABLE status considering
the OPERABLE door c ~ the affected air 1~V is being
maintained closed.

Required Action A.2.2.2 verifies that an air lock with an
inoperable door has been isolated by the use of a locked-
closed OPERABLE air-lock door. This ensures that an
acceptable containant leax ge boundary is maintained. The
leakage-rats acceptance criteria are as defined, in
accordance with 10 CFR 50, Appendix J, within SR 3.6.2.1.
The Completion Time _ of once per 31 days is based on

p' engineering judgment and is considered adequate in view of
( other administrative controls, such as indications of door

status available to the operator, which ensure that the
OPERABLE air-lock door remains closed.

B.1. B.2.1. B.2.2.1. and B.2.2.2-

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

Condition B is modified by a Note that allows entry and exit
through an air lock under the control of a dedicated
individual stationed at the air locks to ensure that only
one door is opened at a time and 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 Condition A or B, one door in the
containment Air Lock nust be verified to be closed within a
1-hour Completion Time. This specified time period is

| (continued)

(Gj (continued)
.

,

v
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Containment Air Locks
B 3.6.2

BASES (continued)
_

ACTIONS consistent with the ACTIONS of LCO 3. " Con t ai nn.ent ,"
(continued) which requires that containment be res .ted to OPERABLE

status within I hour.

Mditionally, the affected air lock (s) must be rer* to
OPLRABLE ttatus within the 2a-hour Completion Ti 3 ne
specified time period is considered reasonible fo. 'ing
inoperable 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 D.2

The plant must be placed in a MODE in which the LCO 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, brsed on operating
experience, to reach the required. 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
compliance with the leakage-rate test requirements of 10 CFR
50, Ap)endix J, as modified by a) proved exemptions, and as
descriaed in the Containment Lea (age Rate Testing Program.
This SR reflects the leakage-rate testing requirements with
regard to air-lock leakage (Ty)e B leakage tests). The

teptance criteria are descri)ed in the unit Leakage Rate
lest Program. The periodic testing requirements verify that
the air-lock leakage does not exceed the allowed fraction of
the overall containment leakage rate. The Surveillance
frequency is required by Appendix J as modified by approved
exemptions, and is described in the Containment Le'kage Rate
Testing Program. Thus, SR 3.0.2 (which allows Surveillance
frequency extensions) does not apply.

(continued)

(continued)
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Containment Air Locks
B 3.6.2

BASES s.ontinued)<

SURVEILLANCE The SR has been modified by a Note to indicate an inoperable
REQUIREMENTS air-lock door does not invalidate the >revious successful

(continued) performance of an overall air-lock lea cage test. This is
considered reasonable since either air-lock door is capabic
of providing a fission-product barrier in the event of a
DBA.

SR 3.6.2.2

The 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 expected post-accident
containment pres!,ure, closure of e;ther door will ensure
containment OPERABillTY. 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
the containment. Periodic testing of this interlock
demonstrates that the interlock will function as designed,
and that simultaneous inner and outer door opening wi ' not
inadvertently occur. Due to the purely mr.chanical nature of
this interlock, and given that the interlock mechanism is' '

only challenged when containment is entered, this test is
only required to be performed prior to entering containment,-

but is not required more frequently-than 184 days. The
184-day test interval is based on engineering judgment and
is considered adequate in view of other indications of door
and interlock mechanism status _available to operations
personnel.

[For subatmospher ic containments, the frequency of this SR
will be justified in the individual facility conversion to
tae new STS.)

REFERENCES 1. Title 10, Code of federal Legulations, Part 50,
Appendix J, " Primary Reactor Containment Leakage
Testing for Water-Cooled Power Reactors."

| 2. Title 10, Code of federal Regulations, Part 100.11,
| " Determination of Exclusion Area, low Population Zone

and Population Center Distance."
-

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

_
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Containment Isoletion Valves
B 3.6.3

8 3.6 CONTAlHMENT SYfTEMS

B 3.6.3 f.gntainment Isola 110A_Yalves (Atmospheric, Subatmospheric, Ice
Condenser, and Dual)

BASES

BACKGROUND The containment isola $ ion valves form part of the contain-
ment pressure boundary and provide a means for fluid
panel, rations not serving accident-consequence-limiting
systems to be provided with two isolation barriers that are
closed Lon a containment isolation signal. These isolation
devices 4re either passive or active (automatic). Locked-
closed manual valves,1eactivated automatic valves secured
in-their closed posl* on (including check valves with flow
throughjthe valve secured), blind flanges, and closed
systems are considered passive devices. Closed systems are
those systems designed in accordance with GDC 57 (Ref. 1).
Check valves, or other automatic valves designed to close
without operator action following an accident, are
considered active devices. Two barriers in series are
provided for each penetration so that no single credible ,
failure or malfunction of an active component can result in

(T a loss of isolation (and possibly loss of containment
)(d OPERABILITY) or leakage that exceeds limits assumed in the '

safety analyses. One of these barriers may be a closed
system inside containment (in accordance with the
requirements of 10 CFR 50, Appendix A;; GDC 57). These
barriers (typically containment 4 01ation valves) make up
the containment isolation system.

Automatic isolation signals are produced during accident
conditions. Containment Phase "A" isolation occurs upon
receipt of a safety injection signal. The Phase "A"
isolation signal isolates nonessential process lines in
order to minimize leakage of fission-product radioactivity.
Containment Phase "B" isolation-occurs upon receipt of a
containment pressure High-High signal and isolates the
remaining process lines, except systems required for
accident mitigation. In addition to the isolation signals
listed above, the purge and exhaust valves receive an
isolation signal on a containment high radiation condition.
As a result, the cont:.Wment isolation valves (and blind
flanges) help ensure that the coatainment atmosphere will be
isolated from the environment in the event of a release of

(c9nti 9ed)

(continued)

WOG STS B 3.6-41 01/07/91 ll:00am.

;

|

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



__-_.

Containment Isolation Valves
B 3.6.3

BASES (continued)
_

BACKGROUND fission-product radioactivity to the containment atmosphere
(continued) as a result of a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation
valves help ensure that adequate cu,,t9nment 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 analysis will not be
exceeded,
p, v

Shutdown Purae System (f 421-inch ourae valved

TheShubownPdrge'Systemoperatestosupplyoutsideair
into the containment for ventilation and cooling or herting,
and may also be used;to reduce the concentration of noble
gases within containment prior to and during personnel
access. The supply and exhaust lines each contain two
isolation valves. Because offtheir large size, the
[42)-inch purge valves in some plants are not qualified for
automatic closure from their open position under DBA
conditions. Therefore, the (42]-inch purge valves are
normally maintained clo' sed in MODES'1:through 4 to ensure
leak tightness. a4

-

Mint-Purae System (I81-inch ource valves 0 1
.:t .A

'
The Mini-Purge System operates to: 's'

a. Reduce the concentration of n'oble gases within
containment prior to and during personnel access, and

b. Equalize internal and external pressures.

Since tae valves used in the Mini-Purge System are designed
to meet the requirements for automatic containment isolation
valves, these valves may be opened as needed in MODES 1, 2,
3 and 4.

APPLICABLE The containment isolation valve LCO was derived from the
SAFETY ANALYSES requirements related to the control of offsite radiation

doses resulting from major accidents. As delineated in
10 CFR 100 (Ref. 2), the determination of exclusion areas

(continued)

(continued)
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Containment Isolation Valves,

i B 3.6.3
,

BASES (continued)
>

APPLICABLE ind low-population zones surrounding a proposed site must
: SAFETY ANALYSES consider a fission-product release from the core with
| (continued) offsite release based upon the expected demonstraole leak
i- rate from the containment. This LCO is intended to ensure

that the offsite dose limits are not exceeded (i.e., that
i the actual containment leakage rate does not exceed the
d value asstmed in the safety analysis). As part of the

containment boundary, containment isolation valve
, .0PERASILITY is essential to containment OPERABILITY.
1 Therefore, the safety analysis of any event requiringg.

e ' isolation of containment is applicable to this LCO.
I \I?Tho'DNAs,t$U could result in a release of radioactive

'materialLwithin containment are a-loss-of-coolant accidenti

(LOCA)ier's rod's.jection accident (Ref. 3). In the analysis
for'ench 'ofEthese accidents, it is assumed that containment
1 solation 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 valvet
(including containmen; purge. valves) are minimized. The

4

offsite dose calculations- assumed that the (42]-inch purge
'

- valves were closed at event initiation. Likewise, it is
.e assumed that the containment isiisolated such that release

F of fission products'to the envire e nt is controlled by the
'

rate of containment leekage. '',
a

The acceptance criteria appliedcto* accidental releases of
fission-product radioactivity: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.

i The limits established in-10 CFR 100 (Ref. 2) 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.

(continued)

! (continued)-

o
WOG STS B 3.6-43 01/07/91 II:00am

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



l

Containment isolation Valves
B 3.6.3

BASES (continued)

APPLICABLE The DBA analysis assumes that within 60 seconds af ter the
SAFETY ANALYSES accident, isolation of the containment is complete and ,

(continued) 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
times.

>

The single-failure criterion required to be imposed in the
conduct of plant safety analysis was considered in the
original Jesign of the containment purge valves. Having two
valves in series on each purge line provides assurance that4

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 oper:ted,
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-failtire criterion remains
apt.'icable to the containment purgo valve due to failure in
the control circuit associated with each valve. Again, the
purge system valve design precludes a single' failure from
compromising containment OPERABILITY as 1 49 as the system
is operated in accordance with the subjec:. LCO.

The containment isolation valves (including 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 valves' safety function
is related to control of offsite radiation exposures
resulting from a DBA. This LC0 addresses containment
isolation valve OPERABILITY, stroke time, and containment
purge valve leakage. The other containment isolation valve
leakage rates are addressed by LC0 3.6.1, " Containment,''
under Type C testing.

(continued)
__

(continued)
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Containment Isolation Valves
B 3.6.3

( BASES (continued)

LCO The automatic isolation valves are considered OPERABLE when
(continued) their isolation times are within limits and the valves

actuate on an automatic isolation signal. The containment
purge valves have different OPERABILITY requirements. The
[42)-inch purge valves must be maintained sealed-closed, and
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 LCO are listed along with their associated
stroke times in the FSAR (Ref. 5).

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 (ftcf. 1). These passive isoiation valves / devices are
those listed in Reference 3.

This LC0 provides assurance that the containment isolation
valves and purge valves will perform their designed safety

!] functions to mitigate the cunsequences of accidents that,

could result in offsite exposure comparable to the
Reference 2 limits, or some fraction as established in the
NRC-staff approved licensing basis.

[For this facility, the following support systems are
required to be OPERABLE to ensure containment isolation
valves OPERABILITY:)

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

(For this facility, the supported systems impacted by the
inoperability of containment isolation valves and the
justification of whether or not each supported system is
declared inoperable are as follows:)

_ ,__

APPLICABillTY In H00ES 1, 2, 3, and 4, 4 DBA could cause a release of
radioactive material to containment. In H0 DES S and 6, the

(continued)
m

(U) (continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

APPLICABILifY probability and consequences of these events are reduced due
(continued) to the pressure and temperature limitations of these MODES.

Therefore, the containment isolation valves are not required
to be OPERABLE and the containment purge valves are not
required to be sealed-closed in MODE 5. The requirements
for containment isolation valves and containment purge
valvet during MODE 6 refueling operations are addressed in
LC0 3.9.4, ' Containment Building Penetrations.'

The Applicability is modified by a Note allowing normally
locked- or sealed-closed containment isolation valves,
acept the {42)-inch purge valves, to be opened |

it termittently under administrative control. These j
administrative controls consist of stationing a dedicated.

operator, who is in continuous communication with the
control room, at the controls of the valve. In this way,
the penetration can be rapidly isolated if a valid contain-
mort isolation signal is indicated. Due to the size of the

,

containment purge line penetration, end the fact that those '

penetrations exhaust directly from the containment
atmosphere to the environment, these valves may not be
opened under administrative control. The provisions of
LC0 3.0.4 apply.

A further Note has been added to provide clarification that
each penetration flow path is independent and is treated as
a separate entity with a separate Completion-Time for the
purposes of this LCO.

-.-

ACTIONS A.l. A.2.1. A.2.2.1. and A.2.2.R

When one or more containment isolation valves is inoperable,
at least one isolation valve must be verified to be OPERABLE
in each affected open penetration. This action may be
satisfied by examining logs or other information to
determine if the valve is out of service for maintenance or
other reasons. This Required Action is to be completed
within I hour in order to provide assurance that a
containment penetration is not open and causing a loss of
containment OPERABILITY. The associated Completion Time is
consistent with LCO 3.6.1, " Containment," and is considered
a reasonable length of time to complete the Required Action.

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

i
'

BASES (continued)

ACTIONS in the event that one or more containment isolation valves
(continued) are inoperable, either the inoperable valve must be restored I

to OPERABLE status or the affected penetration must be
i 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. Isolation barriers4

that meet this criterion are a closed and deactivated
automatic containment isolation valve, a closed manual
valveda blind flange, or a check valve inside containment

Iwith now through the valve secured. For penetrations
i ' isolated in accordance with Required Action A.2.2.1, the
u valve-used.to isolate the penetration should be the closest
*(availableonetocontainment. One of these two Required.

i ' Actions-must be completed within 4 hours. The 4-hour-
Completion TimeLis reasor ble considering the time required
to isolateithe penetration and the rslative importance of-

maintaining containment OPERABILITY during MODES 1, 2, 3,
and 4.

m@. 1
0-
; ;

,

foraffeciedipenetrat$nsthatcannotberestoredto
|

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

O a periodic basis. This?is necessary to ensure that
containment penetrations that areJFequired to be isolated,

following an accident and that are'no. longer capable of>

being automatically isolated, will betin_ the isolation
position should an event occur, The Completion Time allowed
for this.is once every 31 days for valves outside
containment and prior to entering MODE 4 from MODE 5 if not
performed more often than once per 92 days for valves inside,

containment. The Completion Time of once-por 31 days was
-Jeveloped based upon Inservice Inspection and Testing
Program requirements to perform valve testing at least once
per 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 and ' capable of potentially being
mispositioned are in the correct position. For the valves,

! insideicontainment, the time period specified as ' prior to
l entering MODE 4 from HODE 5, if not performed more often
i than once per 92 days " is based on engineering judgment and

is considered reasonable in view of the inaccessibility of
the valves -and other administrative controls that will
en ure that valve misalignment is an unlikely possibility.

(continued)

O (continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued) |

ACTIONS Condition A has been modified by a Note indicating that this
(continued) Condition is not applicable to those penetrations with only

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 57,
Reference 1). The Required Actions for Condition A (.ssume
two valves in series are used to isolate the containment 1

penetration and satisfy single-failure concerns.

Required Action A.] has been further W.odified by a Note
stating thatLRequired 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.11 refers to penetrations with a single isolation !valve on a system that is open inside containment but closed i
outside containment. For these systems, if the single
isolation valve is inoperable, the intent is to go directly
to Action A.2.1. These systems are very small piping lines,
such as instrument' lines which are closed systems outside of
containment. The justification for a Completion Time of
4 hours is analogous to that for lines with two isolation
valves. This Note only. applies to small lines.

~

ILl. B.2.1. and B.2.2 ,

When one or more containment isolation valves are
inoperable, the inoperable valve (s) must be restored to
OPERABLE status or the affected penetration must be
isolated. The method of isolation must include the use of
at least one isolation barrier that cannot be adversely
affected by a single active failure. Isolation barriers
that meet this criterion are a closed and deactivated
automatic valve, a closed manual valve, or a blind flange.
A check valve may not be used to isolate the affected
penetration, since GDC 57 (Ref. 1) does not consider the
check valve an acceptable automatir isolation valve. One of
these Required Actions must be cori.;.leted within the 4-hour
Completion Time. The specified time period is reasonable
considering the relative stability of the closed system
(hence, reliability) to act as a penetration isolation
boundary and the relative importance of maintaining
containment integrity during MODES 1, 2, 3, and 4. In the
event that the affected penetration is isolated in
accordance with Required Action B.2.1, the affected

(continued)

(continued)
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4

Containment Isolation Valve:4

1 B 3.6.3

i BASES (continued)

ACTIONS penetration must be verified to be isolated on a periodic
(continued) basis. This is necessary to ensure that contairment

OPERABILITY is maintained and that containment penetrations
required to be isolated following an accident are isolated.
The Completion Time of once per 31 days for verifying that
each affected penetration is isolated is appropriate because
the valves are oserated under administrative control and the
probability of t1eir misalignment is low.

Condition B is modified by a Note indicating that this
Condition is only applicable to penetrations with on'y 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 those lines that enter containment but are
neither part of the reactor coolant pressure boundary nor
connected directly to containment atmosphere to be isolated
by means of one containment isolation valve.

C.). C.2.1. and C.2.2

O in the event that one or more containment purgo valves are
Q not within the purgo valve leakage limits, purge valve

leakage must be restored to within limits or the affected
penetration must be isolated. The method of isolation must
use at least one isolation barrior that cannot be adversely
affected by a single active failure. liolation barriers
that meet this criterion are adlosec and deactivated
automatic valve, a closed manual valve, or blind flange.
One of these Required Actions must be completed within the
24-hour Completion Time. The specified time period is
reasonable considering that the containment purge valves
remain closed such 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 per 92 days. This ensures thati

degradation of the resilient seals is detected and confirms
that the leakage rate of the centainment purge valves does
not increase during the time the penetration is isolated.
The normal Frequency of SR 3.6.3.7 is 184 days and is based
on an NRC initiative, Generic issue B-20. " Containment
Leaktge Due to Seal Deterioration" (Ref. 6). Since more
reliance is being placed on a single valve during this
condition, it is prudent to perform the SR more often.

| (continued)

e (continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)
_

ACTIONS Therefore, a periodic interval of once per 92 days is
(continued) appropriate.

Qd

With one or more containment isolation valves inoperable in
one or more penetration flow paths, verify that the Required
Actions have been initiated for those supported systems

,

declared inoperable by the support containment isolation I
valves within a Completion Time of [ ] hours. )
The u J-hour Completion Time is defined as the most limiting i

of all the Required Actions for all the supported systems |

that need to be declared inoperable upon the failure of one
or more support features specified under Condition D.

Required Action D.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of containment isolation valves have been
initiated 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 LCO,)

(ror this facil''y, the identified supported systems
Required Actions are as follows:)

L.1

With one or more c0ntainment isolation valves inoperable in
one or more penetration flow paths, MD one or more required
support or supported features, or both, inoperable
associated with the other redundant penetration flow paths,
the result is the loss of functional capability, and
LCO 3.0.3 must be immediately entered. However, if the
support or supported feature LCO, or both, takes 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
support containment isolation valve is declared inoperable
and subsequently is isolated in a penetration flow path
associated with a supported ENGINEERED SAFETY FEATURE (ESF)
system, then the other penetration flow paths associated
with the redundant counterpart supported ESF systems and

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

!n

BASES (continued)

ACTIONS their support systems must be OPERABLu otherwise, a loss of
(continued) functional capability exists. A loss o* functional

capab1_lity in this case may place the opeiation of the plant
outside the safety analp is. Therefore, immediate action
must be taken to bring the plant to a MODE outside the
Applicability of the LC0 for the containment isolation ,

valves.

.FbindF.2
oa .

f |# If the, Required Actions and associated Completion Times are
.t " 9 not met, the plant must be placed in a MODE in which the LC0

- |'does not apply. This is done by placing the plant in at-
'least MODE 3 within 6 hours and at least MODE 5 within
36 hours. ': The1 allowed Completion Times are reasonable,
based'on operating experience, to reach the required MODES
from full power in an orderly manner and without challenging
plant-systems.

<
,

SURVEILLANCE SR 3.6.3d .

O REQUIREMENTS y -

Each
,

verif(42]-inch containment purge? valve is required to beied sealed-closed at 31-day intervals. This SR is
designed to ensure that a gross breach of containment is not
caused by an inadvertent or spurious opening of a
containment purge valve. Detailed analysis of the purge
valves failed to conclusively demonstrate their ability to
close during a-LOCA.in time to prevent offsite-dose limits
from exceeding 10_CFR-100 limits (Ref. 2) or some fraction,
as established in the NRC staff-approved licensing basis.
Therefore, these valves are required to be in sealed-closed
position during MODES 1,.2, 3, and 4. Containment purge'

valves that are 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 application, the term

i ' sealed" has no connotation of leak:tightnes.. The
} Surveillance frequency is a result of an NRC initiative,
j Generic Issue B-24, related to containment purge valve use

during plant operations (Ref. 7),'

(continued)

(continued)
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Coatainment Isolatioa valves
B 3.6.3

BASES (continued)

SURVE!LLANCE SR 3.6.3.2
REQUIREMENTS

(continued) This SR ensures that the [8)-inch purge valves are closed as
required or, if open, open for an allowable reason. This SR
has been modified by a Note indicating that these valves may
be opened for pressure control, as low as reasonably
achievable (ALARA) air quality considerations for personnel
entry, and Surveillance tests that require the valve to be
open. The [8)-inch purge valves are capable of closing in
the environment following a LOCA. Therefore, these valves
are ellowed to be open for limited periods of time. The |
31-day Surveillance frequency is consistent with other |
containment isolation valve requirements discussed under '

SR 3.6.3.3.

SR 3.6.3.3

This SR requires verification that all containment isolation
manual valves and blind flanges located outside containment
and required to be closed during accident conditions are i

! closed. The SR helps to ensure that post-accident leakage
of radioactive fluids or gases outside of the containment
boundary is within design limits. The Inservice Inspection

,

and Testing Program requires valve testing on a 92-day
frequency. This SR does not require any~ testing or valve
manipulation. Rather, it i volves urification, through a
system walkdown, that those valves outside' containment and
capable of potentially being mispositioned are in the
correct position. Since verification of valve position for
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, the probability of misalignment of these valves
once they have been verified to be in the proper position,
is small. A second Note has been added that allows normt'ly
locked- or sealed-closed isolation valves to be opened
intermittently under administrative controls, These

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

SURVEILLANCE administrative controls consist of stationing a dedicated
REQUIREMENTS operator, who is in continuous communication with the

(continued) control room, at the controls of the valve. In this way,
the penetration can be rapidly isolated if 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 SR
during the time the valves are open. The provisions of
LC0 3.0.4 apply.

SR 3. 6. 3J

This SR verifies that all containment isolation manual
valves and blind flanges 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 .f the containment
boundary is sithin design limits. For valves inside
containment, the Frequency specified 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 control and the probability of
their misalignment is low,

A Note has been added to this SR that allows nermally
locked- or sealed-closed isolation valves to be opened
intermittently under administrative controls 7
administrative controls consist of stationing a dedicated
operator, who is in continuous communication with the
control room, at the controls of the valve. In this way,
the penetration can be rapidly isolated when a valid
containment isolation signal is indicated. An additional
Note 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. The provisions of
LCO 3.0.4 apply.

SR 3.6.3.5

Demonstrating that the isolation time of each power-operated
and automatic containment isolation valve is within limits
is required to demenstrate OPERABillTY, The isolation-time
test ensures that the valve will isolate in a time period
less than or equal to that assumed in the safety analysis.
The isolation time and frequency of this SR are in

(continued)

(continued)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

SURVEILLANCE accordance with the Inservice inspection and Testing
REQUIREMENTS Program, but the frequency should not exceed 92 days.

(continued)
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
williactuate:to its isolation aosition on a containment
isolation signal. The 18-monti frequency was developed
considering it is prudent that this SR be performed only
during a plant outage since isolation of penetrations would
eliminate cooling water flow and disrupt the normal
operation of many cri.tical components. Operating experience
has shown that these, components usually pass this SR when
performed on the 18-month Frequency. Therefore, the
Frequency was concluded.to be acceptable from a reliability
standpoint.

SR 3.6.3.7

for containment purge valves with resilient seals,
additional leakage-rate ter+ing beyond the test requirements
of 10 CFR 50, Appendix J (Ref. 4);31s required to ensure
OPERABillTY. The individual purge valve itakage-rate limits
for this unit are [ ). Operating ex)ertencethas
demonstrated that tnis type of seal las the potential to
degrade in a shorter time period than do other types of
seal s . Based on this obse"vation, and the importance of
aintaining this penetration leak tight (due to the direct i

path between containment and the environment), a frequency
of 184 days was established as part of the NRC resolution of
Generic issue B-20, * Containment Leakage Due to Seal !

Deterioration" (Ref. 6).

Additionally, this SR must be performed within 92 days of
opening the valve. The 92-day Frequency was chosen
recognizing that cycling the valve could introduce
additional seal degradation (beyond that occurring to a
valve that has not been opened). Thus, decreasing the
interval (from 184 days) is a prudent measure after a valve
has been opened.

(contk';eo)

(continued)
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; Containment Isolation Valves
B 3.6.3

i.

BASES (continued)
,

!
*

SVRVEILLANCE A Note has been added to this SR requiring the results to be
REQUIREMENTS evaluated against the acceptance criteria of SR 3.6.1.1.

(continued) This ensures that containment purge valve leakage is
properly accounted for in determining the overall
containment leakage rate to verify containment OPERABILITY.

i SR 3.6.3.8

In substmospheric containments, the check valves that serve
f a containment isolation function are weight- or spring-

gf "This, ensures.that these check valves will remain closed when
loadedtte provide positive closure in the direction of flow.

c_
i'theinside:centainmentatmospherereturnstosubatmospheric
conditions following a DBA. SR 3.6.3.8 verifies the
operation of the check valves that are testable during plant
operationMThe Frequency of 92 days is consistent with the4

Inservice Inspection and Testing Program requirement for
valve testing on a 92-day Frequency.

.

m'
i SR. 3.6.3.9f ,

,

,

In subatmosphericicontainments the check valves that serve.

a containment isolation-functio,n are weight- or spring-
| \ loaded to provide positive | closure in the direction of flow.

This ensures that these check valves will remain closed when
the inside containment atmosphere returns to subatmospheric
conditions following a DBA. SR 3.6;3.9 verifies the

.

operation of the check valves that are not testable during
plant operation. The Frequency of 18 months is based on
such factors as the-inaccessibility of theses valves, the
fact that the plant must be shut down to perforrr the tests,
and the successful results of the tests on an 18-month basis
during past plant operation.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants":

General Design Criterion 50, " Containment Desig.,,

! Basis";

_ General Design Criterion 52, " Capability for
' Containment Leakage-Rate Testing";-

(continued)

(continued)-
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Containment 1.tolation Valves
B 3.6.3

BASES (continued)

|

REFERENCES General Design Criterion 53, ' Provisions for
(continued) Containment inspection and Testing";

1

General Design Criterion 54, " Piping Systems !
Penetrating Containment";

'

General Design Criterion 56, " Primary Containment
Isolation"; and

General Design criterion 57, " Closed System Iso!ation
Valves."

2. Title 10, Code of federal Regulations, Part 100.11, |
" Determination of Exclusion Area, Low Population Zone,
and Population Center Distance". '

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

4. Title 10 Code of- Federal Regulations, Part 50,
Appendix J, " Primary Reactor Containment Leslage
Testing for Water-Cooled Power Reactors."

5. [ Unit Name] FSAR, Section [ ], "[Containi.n:nt
Systems]."

6. Generic Issue B-20 " Containment Leakage Due to Seal
Deterioration."

7. Generic issue B-24 " Containment Purge Valve
Rol l abil i ty. "

O
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Containment Pressure
B 3.6.4A

B 3.6 CONTAINMENT SYSTEMS

-8 3.6.4A Containment Pressure (Atmospheric, Dual, and Ice Condenser)

BASE 1
.

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

, L(Ref. 13 or the NRC staff-approved licensing basis (e.g.,
e a speci*ied fraction of 10 CFR 100 limits). Tha 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 (SLB).
These limits also prevent the containment pressure from
exceeding'the containment design negative pressure differ-
ential-with respect to the outside atmosphere in the event
of inadvertent actuation of the Containment Spray System.

Containme[it pressure. is a process variable that is monitored
and controlled. The ' containment pressure limits are derived
from the input conditions used in the containment functional

O analyses and the containment structure external pressure
analysis. Should' operation occur outside these limits, a
loss of containmentJ0PERABILITY marresult, in the event of
a DBA, loss of containment OPERABil.lTY could cause site-
boundary doses to exceed values specified in the licensing
basis. v

,

APPLICABLE Containment internal pressure is an initial condition used
SAFETY ANALYSES in the DBA analyses to establish the maximum peak

containment internal pressure. The limiting DBAs considered
relative to containment OPERABillTY, 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).

(continued)

(continued)
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Containment Pressure
B 3.6.4A

!!ASES (continued)

APPLICABLE The initial pressure condition used in the containment
SAFETY ANALYSES analysis was (17.7) psia ([3.0) psig). This resulted in a

(continued) maximum peak pressure from a LOCA of (53.9) psig. The LCO
Containment Cooling System being inoperable). The
containment analysis (Ref. 2) shows that the maximum peak
calculated containment pressure, P., results from the
limiting LOCA.

The initial pressure condition used in the containment
analysiswas[17.7) psia ((3.0)psig). The maximum
containment pressure resulting from the worst-case LOCA,
(44.1) psi , does not exceed the containment design
pressure, 55) psig.

The containment was also designed for an external pressure
load equivalent to [-2.5) psig. The inadvertent actuation
of the Containment Spray System was analyzed to determine
the resulting reduction in containment pressure. The
initial pressure condition used in this analysis was
(-0.3) psig. This resulted in a minimum pressure inside
containment of (-2.0) psig, which is less than the design
load,

for certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. in particular, the cooling effectiveness of
the Emergency Core Cooling System during the core reflood
phase of a LOCA analysis increases with increasing contain-
ment backpressure. Therefore, for the reflood phase, the
containment backpressure is calculated in a manner designed
to conservatively minimize, rather than maximize, the
containment pressure responte in accordance with 10 CFR 50,
Appendix K (Ref. 3).

Containment pressure satisfies Criterion 2 of the NRC
Interim Policy Statement.

LC0 Maintaining containment pressure at less than or equal to
the LC0 upper pressure limit ensures that, in the event of
a DBA, the resultant peak containment accident pressure will

(continued)
._ .

(continued)
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E

Containment Pressure
i B 3.6.4A
I

|
.

BASES (continued)

:

{ LCO remain below the containment design pressure. Maintaining
(continued) containme.'t pressure at greater than or equal to the LCO.

lower pressure limit ensures that the containment will not
exceed the design negative-differential pressure following4

1 the inadvertent actuation of the Containment Spray System.
Maintaining containment pressure within the limits of this

.

LCO ensures containment OPERABILITY.

,[For-this facility the following support systems are r

f required to be OPERABLE to ensure containment pressure? channel OPERABILITY:]

1 [f s,this. facility, those required support systems which,
~upoti their failure, do not require declaring containment
pressureschannels inoperable and their justification are as
follows:]'

'

In MODES $,12h3, fod 4, a DBA could cause a release ofAPPLICABILITY
radioactive materiah to containment. Since maintaining
containment pressure"within design basis limits is essential
to ensure containment OPERABILI)Y, the LC0 is applicable in
MODES 1, 2, 3 and 4. e

1

In MODES 5 and 6, thd probability addsconsequences of these
events are reduced due to the )ressureLand temperature
limitations of these MODES. T ierefore? inaintaining
containment pressure within the limits of the LCO is not
required in MODE 5 nr 6 to ensure containment 0PERABILITY.

ACTIONS Ad

When containment pressure is not within the limits of the
LCO, it must be restored within I 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 LCO 3.6.1, " Containment,"
i- which requires that containment be restored to OPERABLE
~

status within I hour.
'

(continued)

(continued)
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Containment Pressure
B 3.6.4A

BASES (continued)

ACTIONS in the event that the required containment pressure channels
(continued) are found ino>erable, the containment pressure is considered

to be not wit 11n limits and Required Action [A.1] applies.

D.1 and B.2

If containment pressure cannot be restored to within limits
in the associated Completion Time, the plant must be placed
in a MODE'in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in
M00E 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

_

SURVEILLANCE SR 3.LQd
REQUIREMENTS

Verifying that containment _ pressure ' within limits ensures
that facility operation remaine wi- .n the limits assumed in
the containment analysis. The 12-nour frequency of this SR
was developea based on-operating experience related to
trending of both containment pressure variations and ,

pressure instrument drift'during the applicable MODES and to
assessing the proximity to the specified1LC0 pressure
limits. Furthermore, the 12-hour Frequency is considered
adequate in view of other indications available in the
control room, including alaims, to alert the operator to an
abnormal containment pressure condition.

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

2. [ Unit Name) FSAR, Section [ ],"[ Containment
Analysis)."

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

__ m

O
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Containment Pressure
' B 3.6.4B

B 3.6 CONTAINMENT SYSTEMS

B 3.6.48 Containment Pressure (Subatmospheric)

BASES
_

BACKGROVND Containment air partial pressure is a process variable that>

is monitored and cont')1 led. The containment air partial
pressure is maintai : as a function of refueling water

, storage _ tank temperature and service water temperature
_ eccording to Figure 3.6.4B-1 of the LCO, to ensure that,

c 'following a Design Basis Accident (BBA), the containment
' yI. would'depressurize in less than 60 minutes to subatmospheric.

7'candition6;andcontainmentleakagewouldbesuchthat
offsitC rediation exposures would be 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); Controlling containment partial pressure
within prescribed, limits also prevents the containment
pressure"from exceeding'the containment design negative
pressure differentia 1rwith respect to the outside atmosphere
in the event"of'an. inadvertent actuation of the Quench Spray

.(QS) System.

O The containment internal' a'ir parital pressure limits of
'

<

Figure 3.6.48-1 are* derived from the input conditions used
in the containment DBA analyses._ Limi. ting the containment
internal- air partial pressure andstemperature in turn limits
the pressure that could be expected following a DBA, thus
ensuring containment OPERABILITY. Ensuring containment
OPERABILITY limits leakage of; fission-product radioactivity
from containment to the environment. Loss of containment
OPERABILITY could cause si'. -boundary doses, in the event.of
a DBA, to exceed values specified in the licensing basis.

APPLICABLE . Containment air partial pressure is an initial condition
SAFETY ANALYSES used in the containment DBA analyses-to establish the ,

maximum peak containment internal pressure. The limiting
DBAs considered relative to containment OPERABILITY are the .

loss-of-coolant accident (LOCA) and steam line break (SLB)..

The LOCA and SLB are analyzed using computer codes designed

(continued)

(continued)-
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Containment Pressure
B 3.6.48

BASES (continued)
_

APPLICABLE to predict the resultant containment pressure transients.
SAFETY ANALYSES DBAs are assumed not to occur simultaneously or

(continued) consecutively. The postulated DBAs are analyzed assuming
degraded containment ENGINEERED SAFETY FEATURE (ESF) systems
(i.e., assuming the loss of one ESF bus), which is the
worst-case single active failure, resulting in ore train of
the QS System and one train of the Recirculation Spray
System becoming inoperable. The containment analysis for
the DBA (Ref. 2) shows that the maximum peak containment
pressure, P .. results from the limiting design basis LOCA.

Tts maximum design internal pressure for the containment is
[4GO)asig. The initial conditions used in the containment
design ] asis analyses were an air partial p'ressure of
[12.2) psia and an air temperature of [120) f. This
resulted in a maximum peak containment internal pressure of
[44.9) psig, which is'less than the maximun design internal
pressure for the containment.

The containment was also designed for an external pressure
load of [9.2) psid (i.e., a design minimum pressure of
[5.5) psia). The inadvertent actuation of the QS System was
analyzed to determine the' reduction in containment pressure
(Ref. 2). The initial conditions used'in the analysis were
(8.6)psiaand(120]'F. This resulted~ln a minimum pressure
inside containment of [7.7) psia, which is considerably
above the design minimum of [5.5) psia..

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the coeling effectiveness of
the Emergency Core Cooling System during the core re loodr
phase of a LOCA analysis increases with increasing
containment backpressure. For the reflood phase
calculations, the containment backpressure is calculated in
a manner designed to conservatively minimize, rather than
maximize, the containment pressure response in accordance I
with 10 CFR 50, Appendix K (Ref. 3).

I

Containment pressure satisfies Criterion 2 of the NRC )
Interim Policy Statement. 1

(continued)
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Containment Pressure
B 3.6.48

,

BASES (continued),

'
LCO Maintaining containment pressure within the limits shown in

Figure-3.6.4B-1 of the LCO ensures that in the event of a
DBA the resultant )eak containment accident pressure will be-

maintained below t1e containment design pressure. These
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 QS System. With containment

. pressure maintained within the limits of this LCO,
j containment OPERABILITY is ensured. The LC0 limits also"

i ensure the return to subatmospheric conditions within 60
minutes following a DBA.s

n .3

(for'this; facility,thefollowingsupportsystemsare
required tc be OPERABLE to ensure containment pre,,sure
channel OPERA 81LITY:)

[For thistfacility,zthose required support systems which,
upon their failurev doinot. require declaring containment
pressure channels inoperable and their justification are as
follows:) yr-

,

. ,4

O LAPPLICABILITY

e . .:

InMODES1,2,3,and4,ab6Acouldi

radioactive material to containment.,cause a release of1<Since maintaining
containment pressure within design ~ basis limits is essential
to ensure containment OPERABILITY. thetLCO is applicable in

-MODES 1, 2, 3, and 4. / -
_

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the Reactor Coolant System
pressure and temperature limitations of these MODES.
Therefore, maintaining containment pressure within the
limits of the LCO is not required in MODE 5 or 6 to ensure..
containment OPERABILITY.

ACTIONS -L1
When containment pressure is not within the limits of the
LCO, containment pressure must be restored to within these
limits within I hour. The Required Action is necessary to
return operation to within the bounds of the containment

(continued)

c (continued)
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Containment Pressure
B 3.6.4B

BASES (continued)
-

ACTIONS analysis. The 1-hour Completion Time is consistent with
(continued) the ACTIONS of LCO 3.6.1, " Containment," which requires that

containment be restored to OPERABLE status in I hour.

in the event that the required containment pressure channels
are found inoperable, the containment pressure is considered
to be not wit 11n limits, and Required Action A.1 applies.

D.1 and B.2

If containment pressure cannot be restored in the required
time period, 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 allowed Completion Times are reasoneblo, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3. 6. 41d
REQUIREMENTS

Verifying that containment pressure is within limits ensures
that operation remains within the limits: assumed in the i

containment analysis. The 12-hour Frequency of this SR was
developed considering operating experience related to
trending of both containment pressuro variations and
pressure instrument drift during the applicable MODES and to
assessing the proximity to the specified LC0 pressure
limits. Furthermore, the 12-hour frequency is considered
adequate in view of other indications available in the
control room, including alarms, to alert the operator to an
abnormal containment pressure condition.

_

_,

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

2. { Unit Name) FSAR, Section [ ],"[ Containment
Analysis)."

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

9
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Containment Air Temperature
B 3.6.5A

B 3.6 CONTAIMiENT SYSTEMS
'

B 3.6.5A C.pntainment Air Tercerature (Atmospheric & Dual)

BASES
-. 2---

BACKGROUND The containment structure serves to contain radioactive
material that may be releised from the reactor core
follow ng a Design Basis Accident (OBA), such that offsites

,rndiation exposures are maintained within the guidelines of
' It! CFR 100 (Ref.1), or the NRC staff-approved licensing

: basis (e.g., specified fraction of 10 CFR 100 limits). The,

containment average air temperature is limited during normal
' operation to preserve the initial conditions assumed in the
accident analyses for a loss-of-coolant accident (LOCA) or
steam"line break -(SLB) .

The containment' average air ter?erature limit is derived
from therinput cond.itions used in the containment functional
analyses 6nd the containment structure external pressure
analyses, This LCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during plant operations. The total amount of
energy to be removed from containment by the containment

.n)( spray and cooling systemt during post-accident conditions is
C dependent upon the quantity of energy released to the

containment due to the event, as well as the initial
containment temperature and pressure., The higher the
initial temperature, the more energy that must be removed,
resulting in higher peak containment pressure and
temperature. Exceeding containment design pressure may
result in leakage greater than that assumed in the accident
analysis. Operation with containment temperature in excess
of the LC0 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
air temperature ensures that operation is maintained within
the assumptions used in the DBA analyses for containment.

(continued)

(continued)
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Containment Air Temperature
B 3.6.5A

BASES (continued)

APPLICABLE The limiting DPAs considered relative to containment
SAFETY ANALYSES Ol'ERABillTY are the LOCA and SLB. THE DBA LOCA and SLB are

(continued) analyzed using computer codes de.lgned to predict the
resultant containment pressure transients. No two DBAs are
assumed to occur simultaneously or consecutively. The
postulated DBAs are analyzed with respect to ENGINEERED
3AFETY FEATURE (ESF) systems, assuming the loss of one ESF
bus, which is the worst-case single active failure,
resulting in one train each of the Containment Spray System,
Residual Heat Removal System, and Containment Cooling System
being rendered inoperable.

The limiting DBA for the maximum peak containment air
temperature is an SLB. The initial containment average air
temperature assumed in the design basis analyses (Ref. 2) is
(120]'F. 'This resulted in a maximum containment air
temperature of [384.9]'F. The design temperature is
(320]'F.

The temperature limit'is used to establish the environmental
qualification operating eavelope.for containment. The
maximum 3eak containment air temperature was calculated to
exceed t1e containment design temperature for (unit-specific
time period) during the transient, The basis of the
containment design temperature, however,cis to ensure the
OPERABILITY of safety-related equipment inside containment
(Ref. 3) . Thermal analyses showed thatJthe time interval

' during which the containment air tem)erature exceeded the
containment design temperature was stort enough that the
equipment surface temperatures remained below the design
temperature. The7 fore, it is concluded that the calculated
transient containment air temperature is acceptable for the
DBA SLB.

'

The temperature limit is also used in the dearessurization
analyses to ensure that the minimum pressurc limit is
maintained following an inadvertent actuation of the
Containment Spray System (Ref. 2).

The containment pressure transient is sensitive to the
initial air mass in containment and therefore the initial
containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure
is the LOCA. The temperature limit is used in this analysis

(continued)

(continued)
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Containment Air Temperature

.

B 3.6.5A

BASES (continued)

APPLICABLE to ensure that in the event of an accident the maximum
SAFETY ANALYSES containment internal pressure will not be exceeded.

(continued)
Containment average air temperature satisfies Criterion 2 of
the NRC Interim Policy Statement.

LCO During a DBA, with an initial containment average
. temperature less than or equal to the LCO temperature limit,
the resultant peak accident temperature is computed to
remaiu within acceptable limits. As a result, the ability

.of.-containment to perform its design function is ensured.

[For this' facility, the iollowing support systems are
required to be OPERABLE to ensure containment air
temperature _ channel OPERABILITY:]

[for this-facility, those required support systems which,
upon their failure, do not require declaring the containment
air temperatbr* channel inoperable anJ their justification
are as follows:)

'

D
APPLICABILITY InMODES1,2,3,ar.d4,aDBAcoulbicauseareleaseof

raaioactive mat -ial to containment.1 In MODES 5 and 6, the
probability and consequences oE these events are n duced due
to the pressure and temperatare' limitations of inese MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.

.

ACTIONS ad
With containment average air temperature outside the subject
LC0 limit, the average air temperature must be res u red to
within its limit within 8 hours. This action must be taken
to return the unit 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.

(continued)

(continued)'V
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Containment Air Temperature
B 3.6.5A

BASES (continued)

O
ACT!ONS In the event that the required containment air temperature

(continued) channels are found inoperable, the containment air
temperature is considered to be not within limits and
% quired Action (A.1] applies.

I and B.2

The plant must be placed in a MODE in which the IC0 does not
apply.if;the containment average air temperature cannot be
restored to within its limit within the ossociated.

Completion Time. This is done by clacing the plant in at
least MODE 3 within 6 hours and in MODE 5 within 36 hours.
The allowable C:q1etion Times are reasonable, based on
operating a perience,;to reach the required MODES from full
power in an ' orderly man.'er and without challenging plant
systems. 4

-

SVRVEILLANCE $R 3.6.5A.1
REQVIREMENTS

Verifying thn. the containment average air temperature is
within the LC0 limit ensures that containment operation
remains within the limits assumed in the containment
analyses. In order to c.:tertnine the containment average air
temperature, an arithmetic average is salediated using
measurements taken at locations within the' containment that
were selected to be representative of~the overali
containment atmosphere. The 24-hour Frequency of this SR
was developed considering orerating experience related to
containment temperature v.riations and temperai.ure
instrument drift dur~19 trs Yplicable MODES. Furthermore,
the 24-hour Frequency 1s crnsidered adequate in view of
other indications avatlable in the control room, including
alarms, to alert the operator to an abnorm , containment
temperature condition.

.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100,
"Determinaticn of Exclusion Area, Low Population Zone,
and Population Center Distance."

2. (Unit Name) FSAR, Section [ ],"[ Containment
Systems]."

3. Title 10, Cade of Federal Regulations, Fart 50.49,
" Environmental Qualification of Electric Equipment
important to Safety for Nuclear Power Plants."

- G
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Containment Air Temperature
B 3.6.5B

(3) B 3.6 CON 1AINMENT SYSTEMSi

B 3.6.5B Containment Air Temperature (Ice Condenser)

BASES

BACKGROUND The containment structure serves to contain radioactive
material which 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 (cf.g., specified fraction of 10 CFR 100 limits). The
containment average air temperature is limited, during
' normal operation, to preserve the initial conditions assumed
'in the accident analjses for a loss-of-coolant accident
(LOCA) or steam line break (SLB).

The containment average air temperature limit is derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analyses. This LC0 ensures that initial conditions assumed
in the anilysis of containment response to a DBA are not
violated durinq plant e,mrations. The total amount ofO energy to be removed from containment by the containmenth spray _ and cooling' systems during< post-accident conditions,
is dependent upon the quantity of energy released to the
containment due to the event, as well:,as the initial
contt'nment temperature and prassure. The higher the
initial temperature, the more energy that must be removed,
resulting in a higher peak containment pressure and
temperature. Exceeding containment design pressure may .

result in leakage greater than that_ assumed in the accident
analysis. Operation with containment temperature in excess
of the LCO limit violates an initial condition ascumed 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
air temperature ensures that operation is maintained within
the assumptions used in the DBA analyses for containment.
The limiting DBAs considered relative to containant '

OPERABILITY are the LOCA and SLB, The DBA LOCA and SLB are

(continued)p -

!, (continued)
-

x
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Containment Air Temperature
B 3.6.58

BASES (continued)

APPLICABLE analyzed using computer codes designed to predict the
SAFETY ANALYSES resultant containment pressure transients. No two DBAs are

(continued) assumed to occur simultaneously, or consecutively. The
postulated DBAs are analyzed in regard to ENGINEERED SAFETY
FEATURE (ESF) systems, assuming the loss of one ESF bus,
which is the worst-case single active failure, resulting in
one train each of Containment Spray System, Residual Heat
Removal System, and Air Return System being rendered
inoperable.

The limitingfDBA for the maximum peak containment air
temperature is an-SLB. For the upper compartment, the
initial = containment average air temperature assumed in the
design basis analyses-(Ref. 2) is [110]'F. For the lower
compartmentithe . initial average containment air temperature
assumed inLthe design; basis analyses is [120]'F. This
resulted in a maximum containment air temperature of
(326)*F. The design temperature is [250]'F.

The temperature upper limits are used to establish the
environmental qualification operating envelope for both
containment compartments. The. maximum peak containment air
temperature for both containment compartments was calculated
to exceed the containment designitemperature for a [ unit-
s pecific time period] during the'transfent. The basis of
tie containment design temperature, however, is to ensure
the OPERABILITY of safety-related equipmentjnside
containment (Ref 3). Thermal analyses showed that the time
interval during which the containment" air temperature
exceeded the containment design temperature was short enough
that the equipment surface temperatures remained below the
design temperature. Therefore, it is concluded that the
calculated transient containment air temperatures are
acceptable for the DBA SLB.

The temperature upper limits are also used in the
depressurization analyses to ensure that the minimum
pressure limit is maintained followt an inadvertent
actuation of the Containment Spray Sy. i'm (Ref. 4) for
both containment compartments.

The containment pressure transient is .nsitive to the
initici air mass in containment and, therefore, to the
initial containment air temperature. The limiting DBA for

i establishing the maximum peak containment internal pressure

(continued)

(continued)
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b

Containment Air Temperature
1

|
B 3.6.58,

BASES (continued)

APPLICABLE is_the LOCA. The temperature lower limits,
upper compartment and (100]'F for the lower c(85]'F for theSAFETY ANALYSES ompartment, are

(continued) used in this analyses to ensure that, in the event-of an
accident, the maximum containment = internal pressure will not
be exceeded in either containment compartment.

Containment average air temperature satisfies Criterion 2 of
the hRC Interim Policy Statement.

": ,

f+ a

[[4

LC0 W During.a-DBA, with an initial containment average
N temperature;within the LC0_ temperature limits, the

resultant peak? accident temperature is calculated to
remainiwithin acceptable limits. As a result, the ability
of containment?to' perform its design function is ensured.
In MODES 3fand'4, containment air temperature may be as low
as 60*F ;because the resultant calculated peak containment
accident' pressure woilld1not exceed the design pressure due
to a lesserianount' oflenergy released from the pipe break in
these MODES.'

'

,>

O .[For this facility, the follok{ng Sort systems are
required to be OPERABLEtto ensure containment air
temperature OPERABILITY:] Q

;A
[For this facility, those required / support systems which,
upon their failure, do not recuireiieclaring the containment
air temperature inoperable anc ;their justification are as
follows:] y

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 MODE 5 or 6.

(continued)

L
,
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Containment Air Temperature
B 3.6.5B

BASES (continued)
_

ACTIONS tul
With containment average air tem)erature in the upper or
lower compartment outside the su) ject LC0 limits, the
average air temperature in the affected compartment must be
restored to within its limits within 8 hours. This
action must be taken to return the unit to within the bounds
of the containment analysis. The 8-hour Cnmpletion Time is
acceptable considering the sensitivity of the analysis to
var.iations in this parameter, and provides sufficient time
to-correct minor problems or to prepare the plant for an
orderly shutdown.

*
Inthe' event,tNatthe-requiredcontainmentairtemperature
channels are found inoperable, the containment air
temperature is considered to be not within limits and
RequiredAction[A.1] applies.

B.1 and B.2 -

,

if the containment average; air temperature cannot be
restored to within its limits within the associated
Completion Tita, the plant must be placed in a MODE in which
the LC0 doet not apply. This is>done by placing the plant
in at least MODE 3 within 6 hours and iniMODE 5 within

.

36 hours. Me allowable Completion Times ~are reasonable,
based on operating experience, to reach the' required MODES
from full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.6.58.1 and SR 3.6.58 2
REQUIREMENTS

Wrifying that the containment average air temperature is
within the LC0 limits ersures that containment operation
remains within the limits assumed in the containment
analyses. In order to determine the containment average air
temperature, a weighted average is calculated using
measurements taken at locations within the containment that
were selected 'o be representative of the overall
containment atmosphere. The 24-hour Frequency of these SRs
was developed considering operating experience related to
containment temperature variations and temperature
instrument drift during the applicable MODES.

(continued)

(continued)
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Containment Air Temperature
B 3.6.5B

f% i BASES (continued)(u/ .

SURVElLLANCE Furthermore, the 24-hour Frequency is considered ad<.quate in
REQUIREMENTS view of other indications available in the control room,

(continued) including alarms to alert the operator to an abnormal,

containment temperature condition.

REFERENCES 1.4 . Title 10, code of Federal Regulations, Part 100,11,
t " Determination of Exclusion Area, low Pop"' ation Zone,
and Population Center Distance."

2. -[ Unit Name] FSAR, Section [ ), "[ Containment
N- : Systems)."

,

3. Title >10,1CodaofFederalRegulations,Part50.49,
" Environmental Qualification of Electric Equipment

'Important-to Safety for Nuclear Power Plants."

m.

3
-(Q

:

| ;f~

's
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Containment Air Temperature
B 3.6.5C

73
(a)

'

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5C Containment Air Temoerature (Subatmospheric)

BASES
-- _

BACKGROUND The containment structure serves to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA), such that offsite

. radiation exposures are maintained within the guidelines of
f10 CFR 100 (Ref.1) or the NRC staff-approved licensing

i basis (e.g., specified fraction of 10 CFR 100 limits). The
~

containment average air +emperature is limited during normal
, operatirn1to preserve the initial conditions assumed in theJ

accidentian'alyses for a loss-of-coolant accident (LOCA) or
steam,1ine, break |(SLB).

The containment average air temperature limit is derised
from the input conditions used in the containment functionalc
analyses ~ and the containment structure external pressure
analyses. ThisLLCO ensures that initial conditions assumed
in the analysis of containment response to a DBA are not
violated during plant operations. The total amount of

O energy to be removed from c'ntainment by the containmento

X"j spray and cooling systems-'during post-accident conditions is
dependent upon the quantity of energy released to the
containment due to the event, as well as the initial
containment temperature and pressure';.lThe higher the
initial temperature, the more energy which must be removed,
resulting in a higher peak containment pressure and
temperature. Exceeding containment design pressure may
result in leakage greater than that assumed in the accident
anclysis. Operation with containment temperature in excess
of the LC0 limit violates an initial condition assumed in
the accident analysis,

-APPLICABLE Containment averaoe air f.emperature is an initial condition
' SAFETY ANALYSES used in the DBA analyses tnat establishes the containment

environmental qualification operating envelope for both
pressure and temperature. The limit for containment average
air temperature ensures t' int operation is maintained within
the assumptions used in che DBA analyses for containment.

(contirted)

(continued)
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Containment Air Temperature
B 3.6.5C

BASES (continued)

APPLICABLE The limiting DBAs considered relative to containment
SAFETY ANALY.SES OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB

(continued) are analyzed using computer codes designed to predict the
resultant containment pressure transients. No two DBAs are
assumed to occur simultaneously or consecutively. The
postulated DBAs are analyzed in regards to containment
ENGINEERED SAFETY FEATURES (ESF) systems, assunn.,g the loss
of one ESF bus, which is the worst-case single active
failure,;resulting in one train of the Quench Spray (QS)
system, and Recirculation Way System being rendered,

inoperable.

The 1,imiting DBA- for tae maximum peak containment air
temperature i C an' SLB _ l'he initial containment average air

'

temperature assumed 14 the design basis analyses (Ref. 2) is
[120)"F. 'This reru.lted in a maximum containment air
temperature of [357P'. The design temperature is (347)*F.

The temperatur'e upper limit is used to establish the
environmental qualification operating envelope for
containment. The max Wilm peak containment air temperature
"as calculat-d to exceed'tn cont'ainment design temperature

a [ unit ' - i , , c '. imt period) during the transient. The
m:s of th c.untainment' design temperature, however, is to
anw re the OPERABILITY of safety-related equipment inside
containment (Ref 3). Thermal analyses showed that the time
interval during which the containment air temperature
exceeded the containment design temperature was short enough
that the equipment surface temperatures remained below the
Gesign temperature. Therefore, it is concluded that the
calculated transient containment air temperature is
acceptable for. the DBA SLB.

The temperature upper limit is also used in the
depressurization analyses to ensure that the minimum
pressure limit is maintained following an inadvertent
actuation of the QS System (Ref. 2).

The containment pressure transient is sensitive to the
initial air mass in containment and, therefore, to the
initial containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure
is the LOCA. The temperature lower limit is used in this
analyses to ensure that, in the event of an accident, the
maximum containment internal pressure will not be exceeded.

(continued)

(continued)
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Containment Air Temperature |
B 3.6.50 |

|

1

p
BASES (continued)

APPLICABLE Containment average air temperature satisfies Criterion 2 of
SAFETY ANALYSES the NRC Interim Policy Statement.

(continued)

LCO During a DBA, with an initial containment average
temperature less than or equal to the '.00 temperature limit,

..the resultant peak accident temperatsre is cocputed to
remain.within acceptable limits. As a result, the ability#

'of containment to perform its design function is ensured,

j[Fohthis facility, the following support systems a n
required to be 0PERABLE to ensure the containment air
temperature, channels OPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do=not require declaring containment air
temperature channels-inoperable and their justification are
as follows:]

,

~(A) APPLICABILITY In MODES 1, 2, 3, 'and 4, a DBA could cause a release of
v radioactive material to containment. In MODES 5 and 6, the

probability and consequences of these: events are reduced due
to the pressure and temperature lir.itations of these MODES.
Therefore, maintaining containment! average air temperature
within the limit is not required in MODE 5 or 6.

t

ACTIONS M
With containment average air temperature outside the subject
LCO limits,.the average air temperature must-be restored to
within its limits within the 8 hours. This action must be
taken to return the unit 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.

(continued)

(continued)
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Containment Air Temperature
B 3.6.5C

1

BASES (continued)

ACTIONS In the event that the required containment air temperature
(coatinued) 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

The plant must be placed in a MODE in which the LC0 does not
apply .if the. containment aveage air temperature cannot be
restored to within its limits within the associated
Completion Time. This is done by placing the plant in at
least M00E 3 within 6 hours and in MODE 5 within 36 hours.
The allowable Completion Times are reasonable, based on
operating' experience, to reach the required MODES from full
power in an orderly manner without challenging plant
systems.

SURVEILLANCE 1R 3.6.50.1

Verifying that the cont inment average temperature is within
the LC0 limits ensures.that containment operation remains
within the limits assumed inlthe| containment analyses. In
order to determine the containmentcaverage air temperature,
a weighted average is calculated using measurements taken at
locations within containment that were setected to be
representative of the overall containment atmo' sphere. The
24-hour Frequency of this SR was developed considering
cperating experience related to containment temperature
variations and temperature instrument drift during the
applicable MODES. Furthermore, the 24-hour Frequency is
considered adequate in view of other indications available

| in the control room, including alarms, to alert the operator
'

to an abnormal containment temperature condition.

REFERENCES 1. Title 10, Code of Faderal Regulations, Part 100.11,
" Determination of Exclusion Area, Low Population
Center Distance."

2. [ Unit Name] FSAR, Section [ ], "[ Containment
Systems)."

(continued)

(continued)
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Containment Air Temperature
B 3,6.50

r
t BASES (continued)
s

REFERENCES 3. Title 10, Code of Federal Regulation, Part 50.49,
(continued) " Environmental Qualification of Electric Equipment

important to Safety for Nuclear Power Plants,"

_
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Containment Spray and Cooling Systems
B 3.6.6A

Y B 3.6 CONTAINMENT SYSTEMSV
B 3.6.6A Containment Sorav and Coolino Systems (Atmospheric and Dual)

_ (Credit taken for iodine removal by Containment Spray System)

BASES

^

BACK(A0VND Containment Soray System

,TN$lontainment-SpraySystemsupportscontainment
f 0PERABIUTY by furnishing containment atmosphere cooling to
? timit po'st-accident pressure and temperature in containment

g% to lessf than the design values. Reduction .of containment
L%Nsure.and the iodine-removal capability of the sprayt
'reducestthe- release of fission-prcduct radioactivity' from

containment to;the environment, in the event of a Design
Basis 0 Accident *(DBA), to less. than the guidelines of
10 CFR 100((Ref.1) or the NRC staff-approved licensing
basis (e.g.,'the specified fraction of 10 CFR 100 limits).
The containmentyspray:and cooling systems are designed to

'

meet the requirements (of 10 CFR 50, . Appendix A, GDC 38,
.

" Containment 'ite'atSRemoval,"qand GDC 40, " Testing of
Containment Heat Removal, Systems" (Ref 2), or other

i. / '
documents that were appropriate 5at the time of licensing
(identified on'a plant-specifiedibasis).

, . g
The Containment Spray System"considhof- two separate trains
of egaal capacity, each capable of meeting the design bases.
Each train includes a containment? spray' pump, spray headers,
netzles, valves, and piping.,-Each train is powered from a
separate ENGINEERED SAFETY FEATURE (ESF) bus.- The_ refueling
water st s qe tank (RWST) supplies-borated water to the
Conta 4merc Spray System during the injection phase of
operatio,. . In the recirculation mode of operation,

.

containment spray pump suction is transferred- from-the RWST
-to:the containnent sump (s)..

The~ Containment Spray System provides a spray of cold
borated water into the upper regions of Containment to
reduce the Containment pressure and temperature during-a,

L bBA. : The.RWST: solution temperature is an important factor-
iy in= determining the' heat-removal capability-of the

Containment Spray System during'the injection phase. -In the,

1 recirculation mode of operation,. heat is removed from the
containment sump water by the residual heat removal coolers.
Each train of the Containment Spray System provides adequate

(continued)

(continued)
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Containment Spray and Cooling Systems '

B 3.6.6A

BASES (continued)

BACKGROUND spray coverage tu meet the system design requirements 4.
(continued) containment heat removal.

The Spray Additive System injects a sodium hydroxide (NaOH)
I solution into the spray. The resulting alkaline pH of the

spray enhances the ability of the spray to scavenge fission
products from the containment atmosphere. The Na0H added in
the sprayt also ensures an alkaline pH for the solution
recirculated in the containment sump. The alkaline pH of the
containment sump water minimizes the evolution of iodine and
minimizes the occurrence of chloride and caustic stress
corrosion on mechanical systems and components expcsed to '

the' fluid.u

The Containment: Spray System is actuated either
automatically, byla containment High-3 pressure signal, or
manually ~ An automatic actuation opens the containment
spray pump discharge salves,: starts the two containment
spray pumps, and beginsLthe injection phase. A manual ,

actuation of the Containment Spray System requires the
opera +or to actuate t'wo separate switcher on the uain
control board to begin the same' sequence. The injection
phase continues until a'RWST level Lo'w-Low alarm is
received. The low-Low level , alarm for?the RWST actuates

/ valves to align the containment' spray syst e pump suction"

with the containment sump and/or signals;tne operator to
manually align the system to recirculation mode. The
containment Spray System in recirculation mode' maintains an
equilibrium temperature between the containment atmosphere
ano the recirculated sump water. Operation of the
Containment Spray System in the recirculation mode is
controlled by the operator in accordance with the emergency
operating procedures.

Containment Coolino System<

The Containment Cooling System is designed to furnish normal
containment atmosphere cooling and to limit post-accident
pr es;ure and temperature in containment to less than the
design values. Reduction of cor.tain:nent pressure, in
conjunction with the. iodine-removal capability of the
Containment Spray System, reduces the release of fission-
product radioactivity from containment to the environmcnt,
in the event of a DBA, to less than the guidelines in the
licensing basis.

.

(continued)

(continued)_ i
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)
\J

BACKGROUND Two trains of containment cooling, each of sufficient
(continued) capacity to supply 100% of the design cooling requirement,,

' are provided. Each train of two fan units is supplied with
cooling water from a separate train of essential service
Water (ESW). Air is drawn into the coolers through the fan
and discharged to the steam generator compartments,
pressurizer compartment, and instrument tunnel, and outside
the secondary shield in the lower areas of containment.

' During normal operation all four fan units are operating.<

- The fans are normally operated at high speed with ESW
supplied to-the cooiing coils. The Containment Cooling
System, operating in conjunction with the Containment
ventilation and air-conditioning systems, is designed to .
limit the ambient containment air temperature during normal
plantooperation to less than a limit specified in LCO"

3.6,5A, " Containment Air Teniperature." This temperature
limitation ensures that the containment temperature does not
exceed the initial . temperature conditions assumed for the
DB.o .s

In post-accident ' operation, following an actue. ion signal l

( ]'j
/' the Containment Cooling System, fans are designed to start

automatically in slow speed if not already running, if
' running in high (normal) speed, the< fans e''omatically shift

to slow speed. The fans are operated._at *'e lower spo?d
during accident conditions to prevent- motor overload from
the higher mass atmosphere. The'teroperature of the ESW is
an important factor in the heat-removal capability of the
fan-units.

The Containment Cooling System and Containment Spray System
are ESF systems. They are designed to ensure that the heat-
removal capability required during the post-accident period
can be attained. The Containment Spray System and the
Containment Cooling System provide redundant methods to
limit and maintain post-accident conditions to less than the
containment design values.

._

APPLICABLE The Containment Spray System and Containment Cooling System
SAFETY ANALYSES protect the integrity of the containment by limiting the

temperature and pressure that could be experienced following
a DBA. The limiting DBAs coriidered relative to containment

(continued)

( :ont inued)
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Containment Spray and Cooling Systems
li B 3.6.6A

B SES (continued)

APPLICABLE integrity are the loss-of-coolant accident (LOCA) and the
SAFETY ANALYSES steam line break (SLB). The LOCA and SLB are analyzed using

(continued) computer codes designed to predict the resultant Containment
pressure and temperature transients. No DBAs are assumed to
occur simultaneously or consecutively. The postulated DBAs
are analyzed in regard to containment ESF systems, assuming
the loss of one ESF bus, which is the worst-case single
active failure and results in one train of the Containment
Spray System and Containment Cooling System being rendered
inoperable.

lne analysis and evaluation show that under the worst-case
scenario, the highest peak containment pressure is
(44.1] psig (experienced during a LOCA). The analysis shows
that the peak containinent temperature is [384.5]'F
(experienced during an SLB). Both results meet the intent
of the design basis. (See Basr 6 3.6.4A, " Containment
Pressure," and B 3.6.5A, 'Contaimit Air Temperature," for
a detailed discussion.) _ The analyses and evaluations assume
a unit-specific wer level of [ ), one containment spray
train and onc :ontainment cooling train operating, and
initiai (pre-accident) containment '.:onditions of [120]'F and
[1.5) psig. The analyses als: E ume a response-time-
delayed initiation to provide conservative peak calculated
containment pressure and temperature responses.

For certain aspects of transient accident' analyses,
maximizing the calculated containment pressure'is not
conservative, in particular, the effectiveness of the
Emergency Core tooling System (ECCS) during the core reflood

i phase of a LOCA analysis increases with increasing
N containment backpressure. For these calculations, the

containment backpressure is calculated in a manner designed

4
to conservatively minimize, rather than maximize, the
calculated transient containment pressures in accordance
witn 10 CK 50, Appendix K (Ref. 3).

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a
2.0 psig containment pressure and is associated with the
sudden cooling effect in the interior of the air-tight
containment. Additional discussion is provided in
Bases 3.6.4A, " Containment Pressure."

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

\PPLICABLE The modeled Containment Spray System actuation from the
oAFETY ANALYSES centainment analysis is based on a response time associated

(continued) with exceeding the containment High-3 pressure setpoint to
achieve full flow through the Containment spray nozzles.
The Containment Spray System total response time of
(60) seconds includes diesel generator startup (for loss of
offsite power), block laading of equipment, containment
spray; pump startup, and spray-line filling (Ref. 4).

MCohtainmentcoolingtrainperformanceforpost-accident
(W|' conditions is given in feference 5. The result of the

analysis is that each t"ain can provide 100% of the required
'Gpeak?coolingicapacityduringthepost-accidentcondition.

~The train $ post-accident cooling capacity under varying
containment ambient conditions, required to perform the
accidentanalyges,isalsoshowninReference6.
The modeled? Containment Cooling System actuation.from the
containment analysis is' based upon a response time
associated withiexceeding the containment High-3 pressure
setpoint to achieving full Containment Cooling System air
and safety-grade cooling water ficw. The Containment 1

/ Cooling. System total response" time of-[60]_ seconds, includes( signal delay, diesel generator 'startup (for loss of offsite
power), and service water pump startup times (Ref. 7).

.

The containment spray and cooling syster:-satisfy Criterion
3 of the NRC Interin Policy Statement.,

_

LC0 During a DBA,-a niinhaum of one containment cooling train and
one containment spray tiain are~. required to maintain the
containment peak pres w re and temperature below the design
limits-(Ref. 8)', Addttionally, one containment spray train
is also ' required to remove iodine from.the -containment
atmosphere and maintain offsite doses below the guidelines
of- the ' licensing basis. To ensure thatLthese requirements.
are met,.two containment spray trains and two Containment--
cooling. trains must be OPERABLE. Therefore, in the event of
an accident, at least one train in each systen operates,

. assuming the norst-case single active failure occurs.

(continued)E

(continued)
L_
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

LCO Each Containment Spray System typically includes a spray
(continued) pump, spray headers, nozzles, valves, piping, instruments,

and controls to ensure an OPERABLE flow path capable of
taking suction from the RWST upon an ESF actuation signal
and automatically transferring suction to the containment
sump.

Each Containment Cooling System typically includes
demisters,~ cooling coils, dampers, fans, instruments and

'

controls to ensure an OPERABLE flow path.
/

[For this facility, an OPERABLE Containment Cooling System
constitutes tho following:],,

|
_. _

,
,

'
l

[Forthisfacility,thesbpportsystemsrequiredtobe'

OPERABLE to ensure Containment Spray System and Containment
.

Cooling System OPERABIt.lTY are as;follows:]

'
, ,

,

._

,

[Forthisfacility,thoserequiredsuppoitsystemswhich
upon their failure do not require declaring the containment
spray and cooling systems inoperable'and their justification
are as follows:]

In addition, each Containment Spray System and Containment
Cooling System must satisfy all the performance and physical
arrangement requirements set forth by the SRs in order to be
considered OPERABLE.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the containment spray trains and containment cooling
trains.

(continued)
_

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

O
BASES atinged)'-

APPLICAb1LITY In MODE 3 or MODE 4, individual plants may justify removal
(continued) of the Containment Spray System from operation to support

Shutdown Cooling System operation, in this condition, the
Containment Cooling System must remain OPERABLE.
Justification of Containment Spray System removal will be
addressed on a plant-specific basis.

In MODES 5 and 6, the probability and consequences of these
events 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 1L1'-

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 are. adequate to perform the iodine-
removal and cooling functions.1 The 72-hour Completion Time

O'Q
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 LC0 does not
apply if the inoperable Containment Spray System cannot be
restored to OPERABLE status within the associated Completion
Time. This is done by placing the plant in at least MODE 3
in 6 hours and in MODE 5 within 84 hours. The 6 hours
allotted to reach MODE 3 is reasonable, based on operating
expcrience, to reach the required MODE from full power in an
orderly manner and without challenging plant systems. The
extended-ir.terval 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
considering the driving force for a release of radioactive
material from the Reactor Coolant System is reduced in
MODE 3.

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A )

BASES (continued)
_

ACTIONS L.1
(continued)

With one of the required containment cooling trains
inoperable, the inoperable containment cooling train must be
restored to OPERABLE status within 7 days. The components
in this degraded condition provide iodine-removal
capabilities, and are capable of providing greater than 100%
of the heat-removal needs (for the Condition with one
containment cooling train inoperable). The 7-day Completion
Time'was developed taking into account the redundant heat-
removal capabilities afforded by combinations of the
containment Soray System and Containment Cooling System, and
the low proba)llity of DBA occurring during this period.

Q.d

With two of the required containment cooling trains
inoperable, one of the required containment cooling trains
must be restored to OPERABLE status within 72 hours. The
components in this'degr,aded condition provide iodine-removal
capabilities, and are capable of. providing greater than 100%
of the heat-removal needs after'an accident. The 72-hot.e
Completion Time was developed taking'into account the
redundant heat-removal capabilities afforded by combinations
of the Containment Spray System and Containment Cooling
System, the iodine-removal function of the Containment Spray
System, and the low probability of DBA, occurring during this !

period. 4m

Ed

With two containment spray trains or any combinations of
three or more containment spray and cooling trains
inoperable, the plant is in a condition outside the accident
analysis. Therefore, LC0 3.0.3 must be entered immediately.

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 for Condition C or D of this LC0 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 time, based on operating experienc.e, to reach
the required MODES from full power in an orderly manner and
without challenging plant systems.

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

SURVEILLANCE SR ?.6.6A.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves, in the Containment Spray System flow
path provides assurance that the proper flow paths will
exist for Containment Spray System operation. This SR does
not apply to valves that are locked, sealed, or otherwise
secaired in position, since these were verified to be in the

..cerrect. positions prior to locking, sealing, or securing.
AQThe314ayFrequencyofthisSRwasdevelopedbasedupon

[T perform" valve testing at least once per 92 days.P Inserv' ice Inspection and Testing Program requirements toThis SR
Tdoesjnot,requireanytestingorvalvemanipulation. Rather,

itiinvolves verification, through a system walkdown, that
thosoftalves outside containment (only check valves are
inside' containment) and capable or potentially being
mispositiogare_inthecorrectposition,

m , f,;

'hrfY
OperatingeachConta$ ment,Coolingtrainfor215 minutes
ensures that all tr4 ins are OPERABLE and that all associated

/G controls are functioning' prop'erly. It also ensures that
(] blockage, fan or motortrail.ure,5enexcessive vibration can
' be detected for corrective'actiori.AThe 31-day Frequency wx

developed considering the kn' wre relj$111ty of the fan unit:o
and controls, the two-train redundancy 9available, and the
low probability of significant.., degradation of the
containment cooling train occurring between Surveillance:.
.It has also been shown to betacceptable through operating
experience.

SR 3.6.6A.3 -

Verifying a containment cooling train ESW cooling flow rate-
of 1 [700] gpm to each cooling unit provides assurance that
the design flow rate assumed in the safety analyses will be
achieved (Ref. 4). The 31-day Frequency of this SR was
developed based._on Inservice Inspection and Test Program
requirements to perform testing on safety-rolated components

-at least once per 92 days. The Frequency was also-developed
considering the_kn:wn reliability of the cooling water.
system, the two-trai1 redundancy available, and the low
3robability of a sign!ficant degradation-of flow occurring,

setween Surveillance:.

L (continued)

[^G (continued)
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Containment Spray and Cooling Systems
B 3.6.6A

BASES (continued)

SURVEILLANCE SR 3.6.6A.4
REQUIREMENTS

(continued) Demonstrating each containment spray pump develops
2[ ] psid differential pressure on recirculation ensures
that spray pump performance has not degraded during the
cycle. Flow and differential pressure are normal tests of
centrifugal pump performance required by Section XI of the
American Society of Mechanical Engineers (ASME) Code
(Ref. 9), Since the containment spray pumps cannot be
tested with flow through the spray headers, they are tested
on< recirculation flow. This test confirms one point on the
pumndesign curve and is indicative of overall performance.
Suc1 inservice inspections confirm component OPERABILITY,
trend performance, and detect incipient failures by abnormal
performance,$The Frequency of the SR is in accordance with
the Inservice Inspection and Testing Program.

SR 3.6.6A.5 and SR 3 . 6. 6 A '. 6

These SRs require demonstration that each automatic
containment spray Valve' actuates.to its correct position and
each containment spray pump starts on receipt of an actual
or simulated actuation of a containment High-3 pressure
signal. The 18-month Frequency was developed considering it
is prudent that these Surveillances be performed only during
a plant outage. This is due to the plant 1 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 that these components usually
pass the SR when performed on the 18-month frequency.
Therofore, the Frequency wa: concluded to be acceptable from
.- *eliability standpoint.

The Surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single Surveillance may be
used to satisfy both requirements.

SR 3.6.6A.7

This SR requires a demonstration that each containment
cooling unit actuates upon receipt of an actual or simulated
safety injection signal. The 18-month Frequency is based on
engineering judgment and has been shown to be acceptable
through operating experience. See the SR 3.6,6A.5 and

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6A

,m

,
( BASES (continued)

SURVEILLANCE SR 3.6.6A.6, above, for further discussion on the basis for

REQUIREMENTS the 18-month Frequency.
(continued)

IfL.LJ|ida.J1

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. This SR ensures that
eachJspray nozzle is unobstructed and provides assurance

c'
Lth'at spray coverage of the containment during an accident is
not degraded. Due to the passive design of the nozzle, a

. test.at the first refueling and then at 10-year intervals is$

' considered adequate to detect degradation in the performance
of the nozzles.:

REFERENCES 1. Titi 0, Code of' Federal Regulations, Part 100.11,
" Determination ofLExclusion Area, Low Population Zone,
and Popslation Center Distance "

2. Title l'0, Code of Federal Regulations, Part 50,
r'~N
( )

Appendix A, " General.. Design, Criteria for Nuclear Power1

Plants." M'
>

.-gj ;;, o ;c,

3. Title 10, Code 6f Feder51 Regulations, Part 50,
Appendix K, "ECCS Evaluation = Model,"

4. (Unit Name] FSAR, Section}[ ], "[ Title]."

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

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

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

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

9. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New' York.

Y '

i

'% J
WOG STS B 3.6-91 01/07/91 II:00am



Containment Spray and Cooling Systems
B 3.6.6B

,

V)( B 3.6 CONTAINMENT SYSTEMS

B 3.6.68- Containment Sorav and Cooiina Systems (Atmospheric & Dual)
(Credit not taken for todine removal by Containment Spray System)

BASES
.

BACKGROUND Containment Sor3y Systra

jihe Containment Spray System supports containment
- 0PERABILITY by furnishing containment atmosphere cooling to

f " limit post-accident pressurt. and temperature in containment
" u to less/than the design values. Reduction of containment

a' pressure reduces the release of fission-product
,

radioactivity from containment to the environment, in the
event'of-a Design Basis Accident (DBA), to less than the
guideline'sjo_f 10 CFR 100 (Ref.1) or the NRC staff-approved
licensing basis (e.g., a specified fraction of .10 CFR 100
limits).2<The containment Spray and Cooling Systems are
designed to meet the requirements of 10 CFR 50, Appendix A,
GDC 38, " Containment; Heat Removal," and GDC 40, " Testing of
Containment Heat (Removal Systems" (Ref. 2), or other
documents that were appropriate at the time of licensing
(identified on a/ plant-specific basis).

.

V The Containment Spray System consists of two separate trains
of equal capacity, each capable of; meeting the design bases.
Each train includes a containment; spray pump, spray headers,
nozzles, valves, and piping. Each train is powered from a
separate ENGINEERED SAFETY FEATURE (ESF) bus. The rt. fueling
water storage tank (RWST) supplies borated water to the
Containment Spray System during the injection phase of
operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST
to the containment sump (s).

The Containment Spray System provides a spray of cold
borated water into the upper regions of Containment to
reduce the Containment pressure and temperature during a
DBA. The RWST solution temperature is an important factor
in determining the heat-removal capebility of the
Containment Spray System during the injection phase. In the
recirculation mode of operation, heat s removed from the
containment sump water by the residual heat removal coolers.
Each train of the Containment Spray System provides adequate

(continued)
i

(continued)
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Containment Spray and Cooling Systems
B 3.6.68 ;

BASES (continued)

BACKGROUND spray coverage to meet the system design requirements for
(continued) containment heat removal.

The Containment Spray System is actuated either automati-
cally, by a containment High-3 pressure signal, or manually.
An automatic actuation opens the containment spray pump
dischcrge valves, starts the two containment spray pumps,
and begins.the injectior phase. A manual actuation of the
ContainmentfSpray System requires the operator to actuate
two. separate switches on the main control board to begin the
same sequence. The injection phase continues until an RWST
level Low-Low alarm is received. The low-Low level alarm
for'the-RWST actuates valves to align the containment spray
pump suction to|thercontainment and/or sump signals the
o>erator to manually' align the system to recirculation mode.
T1e Containment Spray _ System in recirculation mode maintains
an equilibrium temperature between the containment
atmosphere and the recirculated sump water. Operation of
the Containment. Spray: System in the recirculation mode is
controlled by the operator. in accordance with the emergency
operating procedures."

Containment _ (golinn System

The Containment Cooling System is designed to furnish normal
containment atmosphere cooling and to limit post-accident
pressure and temperature in containment to:less than the
design values. Reduction of containment pressure reduces
the release of fission-product radioactivity from
containment to the environment, in' the event of a DBA, to
less than the guidelines in the licensing basis.

Two trains of containment cooling, each of sufficient
capacity to supply 100% of the design cooling requirements,
are provided. Each train of two fan units is supplied with
cooling water from a separate train of essential service
water (ESW). Air is drawn into the coolers through the fan
and discharged to the steam generator compartments,
pressurizer compartment, instrument tunnel, and outside the
secondary shield in the lower areas of containment.

During normal operation, four fan units are operating. The
fans are normally operated at high speed, with ESW supplied
to the cooling coils. The Containment Cooling System,

(continued)
.

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

BACKGROUND operating in conjunction with the containment ventilation
(continued) and air-conditioning systems, is designed to l'mit the

ambient containment air temperature during normal plant 3operation to less than the limit specified in LC0 3.6.5A, g'
" Containment Air Temperature." This temperature limitatior,, 3ensuras that the Containment temperature does not exceed the
initial temperature conditions assumed for the DBAs. d

In post-accident operation, following an actuation signal,
the Containment Cooling System fans are designed to start
automatically in slow speed if not already running. If =

running in high (normal) speed, the fans automatically shift
to slow : peed. The fans are operated at the lower speed-

during accident conditions to prevent motor overload from
the higher-mass atmosphere. The temperature of the ESW j
cooling is an important factor in the heat-removal -r
capability of the fan units. f
The Containment Cooling System and Containment Spray System
are ESF systems. They are designed to ensure that the heat-
removal capability required during the post-accident period #
can be attained. The Containment Spray System and the f
Containment Cooling System provide redundant methods to g

O-
,

limit and maintain post-accident conditions to less than the '

containment design values. I |
|

{;
'

APPLICABLE The Containment Spray System and Containment Cooling System im
SAFETY ANALYSES ensure containment 0FERABILITY by limiting the temperature T

and pressure that could be experienced following a DBA. The

]Ilimiting DBAs considered relative to Containment integrity |
are the loss-of-coolant accident (LOCA) and the steam line a

break (SLB). The LOCA and SLB are analyzed using computer $ !
codes designed to predict the resultant Containment pressure !

]and temperature transients. No DBAs are assumed to occur ;
simultaneously or consecutively. The postulated DBAs are I
analyzed with regard to containment ESF Systems, assuming [
the loss of one ESF bus, which is the worst-case single t '

active failure and results in one train of Containment Spray !
System and Containment Cooling System being inoperable. "

1

The analysis and evaluation show that, under the worst-case O
scenario, the highest peak Containment pressure is 44.1 psig
(experienced during a LOCA). The analysis shows that the

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

APPLICABLE peak containment teaperature is [384]'F (experienced during
SAFETY ANALYSES an SLM . Both results meet the intent of the design basis.

(continued) (See oases B. 3.6.4A, " Containment Pressure," and B 3.6.5A,
" Containment Air Temperature," for a detailed discussion.)
The analyses aiid evaluations assume a unit-specific power
level of ( ), one containment spray train and one
containment cooling train operating, and initial (pre-
accident) containment conditions of [120]'F and (1.5) psig.
The analyses also assume a response-time-delayed initiation
in order to provide conservative peak calculated containment
pressure and temperature responses.

For certain aspects of transient accident analyses,
maximizing the calculated centainment pressure is not
conservative. In particular, the effectiveness of the
Emergency Core Cooling System (CCCS) during the core reflood
phase of a LOCA analysis incraases with increasing
containment backpressure. For these calculations, the
containment backpressure is calculated in a manner designed
to conservatively minimize, rather than maximize, the
calculated transient containment pressures in accordance
with 10 CFR 50, Appendix K (Ref. 3).

The effect of an inadvertent containment spray actuation has
been analyzed. An inadvertent spray actuation results in a
[-2.0] psig containment pressure and is associated with the
sudden cooling effect in the interior of the air-tight
containment. Additional discussion is provided in Basis
B 3.6.4A, "Ccatainment Pressure."

The modeled Containment Spray System actuation from the
containment analysis is based upon a response time
associated with exceeding the containment High-3 pressure
setpoint to achive full flow though the containment spray
nozzles. The Containment Spray System total response time
of (60] secorJs includes diesel generator startup (for loss
of offsite power), block-loading of equipment, containment
spray pump startup, and spray-line filling (Ref. 4).

Containtent cooling train performance for post-accident
conditicns is given in Reference 5. The result of the
analysis is that each train can provide 100% of the required
peak cooling capacity during the post-accident condition.
The train post-accident cooling capacity under varying

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.68,

BASES (continued)

APPLICABLE containment ambient conditions, required to perform the.

SAFETY ANALYSES accident analyses, is also shown in Reference 6.
(continued) .

.

The modeled Containment Cooling System actuation from the
Containment analysis is based on a response time associated
with exceeding the containment High-3 pressure setpoint to
achieve full Containment Cooling System air and safety-grade
cooling water flow. The Containment Cooling System total
. response time of [60] seconds includes signal delay, diesel

{; generator startup (for loss of offsite power), and Service <

= Water, pump startup times (Ref 7).

The Containment Spray System and 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. 8).1 To: ensure that these requirements are met,
two containment spray trains-and two containment cooling

,O units must be OPERABLE. Therefore, in the event of an
accident, at least one. train in each system operates,
assuming the worst-case single active failure occurs.

Each Containment Spray System typically includes a spray
pump, spray headers, nozzles, valves, piping, instruments
and controls to ensure an OPERABLE flow-path capable of
taking suction from the RWST upon an ESF actuation signal
and automatically transferring suction to the' containment
sump.

Each Containment Cooling System typically includes
demisters, cooling coils, dampers, instruments, and controls
to ensure an OPERABLE flow path.

[For this facility,-an OPERABLE Containment Spray System and
an OPERABLE Containment Cooling System constitutes the
following:]

.

_ .__

; __._

t (continued)

(continted)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

LC0 [For this facility, the support systems required OPERABLE to
(continued) ensure Containment Spray System and Containment Cooling

System OPERABILITY are as follows:]

__ __.

|

-- --
1

[For this facility, those required support systems which
upon their failure do not declare the containment spray and
cooling systems inoperable and their justification are as

|

follows:] !

In addition, each Containment Spray System and Containment
Cooling System must satisfy all the performance and physical
arrangement requirements set forth by the SRs in order to be
considered OPERABLE.

_

APPLICABILITY In MODES 1, 2, 3, and 4-a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requ', ring the operation
of the containment spray trains and containment cooling
trains.

In MODE 3 or 4, individual plants may justify removal of the
Containment Spray System from o)eration to support Shutdown
Cooling System operation. In tais condition, the
Containment Cooling System must remain OPERABLE.
Justification of Containment Spray System removal will be
addressed on a plant-specific basis.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the pressure and temperature
limitations of these MODES. Thus, the Containment Spray
System and the Containment Cooling System are not requiredi

| to be OPERABLE in MODES 5 and 6.
|

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

ACTIONS eul

If one containment spray train is inoperable, it must be
restored to OPERABLE status within 7 days. The components
in this degraded condition are capable of providing greater
than 100% of the heat-removal needs (for the condition of
one containment spray train inoperable) after an accident.
The 7-day Completion Time was chosen in light of the
redundant heat-removal capabilities afforded by combinations
of the Col tainment Spray System and Containment Cooling
System and the low probability of DBA occurring during this
period.

D_d

If one of the required containment cooling trains is
inoperable, it must be restored to OPERABLE status within
7 days. The components in this degraded condition are
capable of providing greater than 100% of the heat-removal
needs (for the Condition of one containment cooling train

.

inoperable) after an accident. The 7-day Completion Time
was chosen based on the same reasons as given in Required
Action A.I.

u
With two of the required Containment spray trains
inoperable, one must be restorad to OPERABLE status within
72 hours. The components in this degraded condition are
capable of providing greater than 100% of the heat-removal
needs after an accident. The 72-hour Completion Time was
chosen in light of the redundant heat-removal capabilities
afforded by combinations of the Containment Spray System and
Containment Cooling System, reasonable time for repairs, and
low probability of DBA occurring during this period.

Q.1 and D.2

If one of the required containment spray trains is
inoperable and one of the required containment cooling
trains is inoperable, the inoperable containment spray train
or the inoperable Containment cooling train must be restored
to OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing > 100% of the

(continued)

(continued)
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Conteinment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

ACTIONS heat-removal needs (for the Condition of one containment
(continued) spray train inoperable and one containment cooling train

inoperable) after an accident. The 72-hour Completion Time
was chosen based on the same reasons as those given in
Action C.I.

L_1

If two of the required con <nment cooling trains are
inoperable, one of tM req, ced containment cooling trains
must be restored to OPEMBLE status within 72 hours. The
components in this degraded condition are capable of
providing > 100% of the heat-removal needs after an
accident. The 72-hour Completion Time was chosen based on
the same reasons as given in Action C.l.

L.1

Any combinations of three or more containment spray and
containment cooling trains inoperable, the plant is in a
condition outside the accident analysis. Therefore
LC0 3.0.3 must be entered immediately.

G.1 and G 2

The plant must be placed in a MODE in which the LC0 does not
apply if any of the Required Actions and associated
Completion Times for Condition A, B, C, 0, or- E of this LC0
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 time, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
systems.

__

SURVEILLANCE SR 3 6.68.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves, excluding check valves, in the
Containment Spray System provides assurance that the proper
flow path exists 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

(continued)

(continued)
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Containmer,t Spray and Cooling Systems
B 3.6.6B

BASES (continued)

SURVEILLANCE be in the correct positions prior to being secured. The
REQUIREMENTS 31-day Frequency of this SR was developed based on Inservice

(continued) Inspection and Testing Program requirements to perform valve
testing at least once per 92 days. This SR does not require
testing or valve manipulation. Rather, it involves
verification, through a-system walkdown, that those valves
outside containment (only check valves arc <stde
containment) and capable of potentially being mispositioned
are in4the correct position.

"SR 3.6.6B.2

Operating 1each containment cooling train fan unit for
'115 minutes ensures that all trains are OPERABLE and 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 based on the known reliability of
the fan units and controls, the two-tri.n redundancy
available, and the low probabilit) of significant
degradation of the containnice cooling train occurring
between Surveillances.

SR 3.6.68.3

Verifying a containment cooling train _ ESW cooling flow rate
of 2 [700] gpm to each cooling unit 1provides assurance that
the design flow rate assumed in;the analyses will be
achieved (Ref. 4). The 31-day' Frequency of this SR was
developed based on Inservice Inspection and Terting Progran,
Requirements to perform testing on safety-related components
at least once per 92 days. The Frequency was also developed .

.considering the known reliability of the cooling water
system, the two-train redundancy available, and the low
probability of a significant degradation of flow occurring
between Surveillances.

SR 3.6.68.4

Demonstrating that each containment spray pump develops
2 [ ] psid differential pressure on recirculation ensures
that spray pump performance has not degraded during the
cycle. Flow and differential pressure are normal tests of
centrifugal pump performance required by Section XI of the
American Society of Mechanical Engineers (ASME) Code

(continued)

(continued)
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tainment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

SVRVEILLANCE (Ref. 9). Since the containment spray pumps cannot be
REQUIREMENTS tested with flow through the spray headers, they are tested

(continued) 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 performance. The frequency of this SR
is in accordance with the Inservice Inspection and Testing
Program.

SR 3.6.68.5 and SR 3.6.6B.6
~

These SRs require a demonstrat.lon that each automatic
containment spray valve actuates to its correct position and
that each containment spray pump starts on receipt of an
actual or simulated containment High-3 pressure signal. The
18-month Frequency was developed considering it is prudent
that these Surveillances be performed only during a plant
outage. This is due .to the plant conditions needed to
perform the SR and the potential for unplanned plant
transients if the SR is performed with the reactor at power.
Operating experience has shown_that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

The Surveillance of containment sump isolation valves is
also required by SR 3.5.2.5. A single Surveillance may be
used to satisfy both requirements.-

SR 3.6.6BJ

This SR ensures that each containment cooling unit actuates
on receipt of an actual or simulated safety injection
signal. The 18-month Frequency is based on engineering
judgment and has been proven acceptable through operating
experience. See SR 3.6.68.5 and SR 3.6.60.6, above, for
further discussion of the basis for the 18-month Frequency.

SR 3.6.68.8

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. This SR ensures that

(continued)

(continued)
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Containment Spray and Cooling Systems
B 3.6.6B

BASES (continued)

SURVEILLANCE each spray nozzle is unobstructed and that spray coverage of
REQUIREMENTS the containment during an accident is not degraded. Because

(continued) of the passive design of the nozzle, a test at the first
refueling and then at 10-year intervals is considered
adequate to detect degradation in nozzle performance.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100,11,
" Determination of Exclusion Area, Low Population-Zone,*

and Population Center Distance."

2- Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power

-Plants."

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

4. [ Unit Name] FSAR,-Sections ( ), "(Accident Analysis]."

5. (Unit Name] FSt Section[],"(Containmentw
Systems]."

'
6. (Unit Name] FSAR, Section (-), "(Title]."

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

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

9. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New York.

V
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Containment Spray System
B 3.6.6C

O
B 3.6 CONTAINMENT SYSTEMS

B 3.6.6C Containment Sorav System (Ice Condenser)

BASES

BACKGROUND The Containment Spray System is designed to furnish
containment atmosphere cooling to limit post-accident
pressure and temperature in containment to less than the
design values. Reduction of containment pressure and the
iodine-removal capability of the spray reduce the release
'of fission-proriuct radioactivity from containment to the
environment, in the event of a Design Basis Accident (DBA),
to less than the guidelines 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 Spray
System is designed to meet the requirements of 10 CFR 50,
Appendix A, GDC 33, " Containment Heat Removal," and GDC 40,
" Testing of Containment Heat Removal Systems" (Ref. 2), or
other documents that were appropriate at the time of
licensing (identtfied'on a plant-specific basis).

The Containment Spray System consists of two separate trainsh of equal capacity, each ca3able of meeting the system design
d bases spray coverage. Eac1_ train- includes a containment-

spray pump, one containment spray heat exchanger, spray
headers, nozzles, valves, and piping. Each train is powered
from a separate ENGINEERFD SAFETY FEATURE (ESF) bus. The
refueling water storage tank (RWST) supplies borated water
to the Contcinment Spray System during the injection phase
of operation. In the recirculation mode of operation,
containment spray pump suction is transferred from the RWST
to the containment recirculation sump (s).

The diversion of a portion of the recirculation flow from
each train of the Residual Heat Removal (RHR) System to
additional redundant spray headers completes the Containment
Spray System heat-removal capability. Each RHR train is
capable of supplying spray coverage, if required, to
supplement the Containment Spray System.

. The Containment Spray System and RHR System provide a spray
of cold or subcooled boratcd water into the upper and lower
regions of Containment and in dead-ended volumes to limit
the containment pressure and temperature during a DBA. The

,i RWST solution temperature is an important factor in

(continued)p
( (continued)
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Containment Spray System
B 3.6.6C

BASES (continued)

BACKGROUND determining the heat-removal capability of the Containment
(continued) Spray System during the injection phase. In the recircula-

tion mode of operation, heat is removed from the containment
sump water by the Containment Spray System and RHR heat
exchangers. Each train of the Containment Spray System,
supplemented by a train of RHR spray, provides adequate
spray coverage to meet the system design requirements for
containment, heat removal.

The Spray Additive System injects a sodium hydroxide (Na0H)
solution into the spray. The resulting alkaline pH of the
spray enhances the ability of the spray to scavenge iodine
fission products from the containment atmosphere. The Na0H

~

s

added-in thezspray also ensures an alkaline pH for the
solution recirculated in the Containment sump. The alkaline
pH of theicontainment. sump water minimizes the evolution of
iodine and the occurrence of chloride and caustic stress
corrosion on mechanical systems and components exposed to
the fluid.

TheContainmentSpfa)'Systemisactuatedeitherauto-
matically, by a containment High-3 pressure signal, or
manually. An automatic actuation opens the containment
spray pump discharge valves, starts the 4wo containment
spray pumps, and begins the-injection phase. A manual
actuationoftheContainmentSpraySystemfrequiresthe
operator to actuate two separate switches onsthe main
control board to begin the same sequence. The injection
phase continues until an RWST level Low-Low alarm is
received. The low-Low alarm for the' RWST actuates valves to
align the containment spray pump suction to the containment
sump and/or signals the operator to manually align the
system to recirculation mode. The Containment Spray System
in recirculation mode maintains an equilibrium temperature
between the containment atmosphere and the recirculated sump
water. Operation of the Containment Spray System in the
recirculation mode is controlled by the operator in
accordance with the emergency operation procedures.

-The RHR spray operation is initiated manually, when required
by the emergency operating procedures, after the Emergency
Core Cooling System (ECCS) is operating in the recirculation
mode. This additional spray capacity would typically be
used after the ice bed has been depleted and in the event
that containment pressure rises above a predetermined limit.

(continued)

(continued)
|
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Containment Spray System
B 3.6.6C

-

BASES (continued)

BACKGROUND The Containment Spray System is an ESF system. It is

(continued) designed to ensure that the heat-removal capability required
during the post-accident period can be attained.

The operation of the Containment Spray System, together-
with the ice condenser, is adequate to assure pressure |

suppression during the initial blowdown of steam and water |
from a DBA. During the post-blowdown period, the Air Return )
System;(ARS) is automatically started. The ARS returns iq

A upper" compartment air through the divider barrier to the i

e ' lower compartment. This serves to equalize pressures in
N g containment <and to continue circulating heated air and steam

through the?. ice condenser, where heat is removed by the
v" remaining (ice.,,

ALO -
*

Afte6 the'ECCS11s aligned to the recirculation mode, the RHR
sprap is aligned to the recirculation mode. The RHR sprays
are available to supplement the Containment spray System, if
required din limiting containment pressure.

The Containment' Spray' System ensures containment OPERABILITY
by limiting the temperature 1and pressure that could be

j expected followingfa.DBA.J Protection'of containment
\ integrity limits leakage:of fission-product radioactivity

from containment to"the environment. Loss of containment
integrity could cause site-boundary doses, in the event of a
DBA, to exceed values given in the licen. sing basis.

#

APPLICABLE 'The Containment Spray System ensures Containment
SAFETY ANALYSES OPERABILITY by limiting the temperature and pressure that

could be experienced following a DBA. The limiting DBAs
considered relative to containment OPERABILITY are the loss-
of-coolant accident (LOCA) and the steam line break (SLB).
The DBA LOCA and SLB are analyzed using computer codes
designed to predict the resultant Contairment pressure and
temperature transients. No two DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs are
analyzed, in 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, the RHR System, and'the-ARS being rendered
inoperable (Ref. 2).

(continued)

(continued)
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Containment Spray System I

B 3.6.6C

BASES (continued)

APPLICABLE The DBA analyses show that the maximum peak containment
SAFETY ANALYSES pressure of [ unit-specific pressure] results from the LOCA

(continued) analysis, and is calculated to be less than the containment
design pressure. The maximum peak containment atmosphere
temperature of [ unit-specific temperature] results from the
SLB analysis and was calculated to exceed the containment
design temperature for [ unit-specific time period] during
the DBA SLB. The basis of the containment design
temperature, however, is to ensure the OPERABILITY of
safety-related equipment inside Containment (Ref. 4).
Thermal analyses showed that the time interval during which
the containment atmosphere temperature exceed the
containment design temperature was short enough that the
equipment surface temperatures remained below the design
temperature. Therefore, it is concluded that the calculated
transient" containment atmosphere temperatures are acceptable
for the DBA SLB.

The modeled Containment Spray System actuation from the
j Containment OPERABILITY analysis is based on a response time
| associated with exceeding the containment High-3 pressure
| signal setpoint to achieving full flow through the contain-
| ment spray nozzles. A delayed response-time initiation

provides conservative analyses of peak calculated
Containment temperature and pressure responses. The
Containment Spray System total response time of [45] seconds
is composed of signal delay, diesel generator startup, and
system startup time.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the ECCS cooling effectiveness
during the core reflood phase of a LOCA analysis increases
with increasing containment backpressure. For these
calculations, the containment backpressure is calculated in,

'

a manner designed to conservatively minimize, rather than
maximize, the calculated transient containment pressures in
accordance with 10 CFR 50, Appendix K (Ref. 5).

Inadvertent actuation of the Containment Spray System is
evaluated in the analysis, and the resultant reduction in
containment pressure is calculated. The maximum calculated
reduction ',n containment pressure resulted in a containment
external pressure load of [ unit-specific pressure], which
is below the containment design external pressure load.

(continued)

(continued)
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Containment Spray System
B 3.6.6C

/ BASES (continued)

APPLICABLE- - The Containment Spray System satisfies Criterion 3 of the
SAFETY ANALYSES NRC Interim Policy Statement.

(continued)
i

-LCO During a DBA, one train of Containment Spray System
is required to provide the heat-removal capability
assumed.in the safety analyses for containment OPERABILITY.
Additionally, a minimum of one train of the Containment

4 ' Spray System, with spray pH adjusted by the Spray Additive
System,: is , required to scavenge iodine fission products from |

the containment atmosphere and ensure their retention in the
containment sump water. To ensure that these requirements
are met,ttwo-containment spray trains must be OPERABLE with
power from two safety-related independent power supplies.
Therefore,|in~the event of an accident, at least one train
in each system occurs.' I

l
Each Containment Spray System typically includes a spray .

pump, headers, valves,' heat enhancers, nozzles, piping, |
'

instruments, and controls to ensure an OPERABLE flow path
capable of taking suction 1 from:the RWST upon an ESF
actuation signal and._ automatically, transferring suction to
the containment sump.

[For this facility, an OPERABLE Containment Spray System
constitutes the following:] v

[For this facility, the supp' ort systems required OPERABLE to
ensure Containment _ Spray System OPERABILITY are as follows:]

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

In addit.cn, each Containment Spray System must satisfy all
the performance and physical arrangement SRs in order to be
consider OPERABLE.

!

I'

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA coald cause a release of
radioactive material to containmut and an increase in-

(continued)

-p (continued)
C
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Containment Spray System
B 3.6.6C

BASES (continued)|

APPLICABILITY containment pressure and temperature requiring the operation
(continued) of the Containment Spray System.

In MODE 3 or 4, individual plants may justify removal of the
Containment Spray System from operation to support Shutdown
Cooling System operation. In this condition, the
Containment Cooling System must remain OPERABLE.
Justification of Containment Spray System removal will be
addressed on a plant-specific basis,

in MODES 5 and 6, the probability and consequences of
these events are reduced because of the pressure and
temperature-limitations of these MODES. Thus, the
Containment Spray System is not required to be OPERABLE in
MODE 5 or 6.

|

ACTIONS Ad

Nith one Containment Spray System train inoperable, the
affected train must be restored to OPLRABLE status within
72 hours. The components in this degraded condition are,

I capable of providing 100% of the heat-removal and iodine-
| removal needs after an accident. The 72-hour Completion

Time was developed taking into account the redundant heat-
| removal and iodine-removal capabilities afforded by the
'

OPERABLE train and the low probability of a DBA occurring
during this period.

| With two Containment Spray System trains inoperable, the
I plant is in a condition outside the accident analysis.
, Therefore, LCO 3.0.3 must be entered immediately.
1

B.1 and B.2

In the event the affected containment spray train is not
restored 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 accomplished by placing the plant
in at least MODE 3 within 6 hours and in MODE 5 within 84
hours. The 6 hours allotted to reach MODE 3 is 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

| (continued)

(continued)
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Containment Spray System-
1

8 3.6.6C

O BASES (continued) - l

b
. ACTIONS allows 48 hours for restoration of the containment spray

(continued) train in MODE 3, and 36 hours to reach MODE 5. This is
reasonable when considering that the driving force for a
release of radioactive material from the Reactor Coolant
System is reduced in MODE 3.

SURVEILLANCE- SRk3!6.6C.1
REQUIREMENTS #'

ef7 Verifying the correct alignment of manual, power-o>erated,
W and automatic valves, excluding check valves, in tie
TContainmentSpraySystemprovidesassurancethattheproper

'
flow pathiexists for Containment Spray System operation.
This. SRidoes not| apply to valves that are locked, sealed, or
otherwise secured in position since they were verified in
the dorrect position prior to being secured. The 31-day
FrequencyTof this.SR was developed based on Inservice
Inspection and TestingcProgram requirements to perform valve
testing at-least oncefper-92 days. This SR does not require
any testing or valve ~ manipulation. Rather, it involves
verification, through a system walkdown, that those valves
outside containment and'capablet of _ potentially beingi

Q mispositioned, are_in3the~correctt. position.w v -

SR 3.6.60.2 Aag
Demonstrating that each containmentIsiny pump-develops

- 2 -[ ] psid differential pressure on recirculation ensures
that spray pump performance has not degraded during the-
cycle. Flow and differential head are normal tests of-

- centrifugal pump performance required by Section XI of the
- American Society of Mechanical Engineers (ASME) Code
(Ref. 6). Since the containment spray-pumps cannot_be
tested with flow through the spray headers,-_they are tested-

on bypass flow. This test confirms one point on the . pump -
design curve and-is indicative of overall performance. ' Such-
inservice inspections confirm component OPERABILITY. trend
performance, and detect incipient failures by indicating
abnormal performance. The frequency of this SR isiin-
accordance with the Inservice Inspection and Testing:
Program.

(continued)=

(continued)
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Containment Spray System
B 3.6.6C

BASES (continued)

SURVEILLANCE SR 3.6.6C.3 and SR 3.6.60.4
REQUIREMENTS

(continued) These SRs ensure that each automatic Containment spray valve
actuates to its correct position and each containment spray
pump starts on receipt of an actual or simulated containment
spray actuation signal. The 18-month Frequency was
developed considering it is prudent that many Surveillances
be performed only during a plant outage. This is due to the
plant conditions needed to perform the SR and the potential
for unnecessary plant transients if 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 3.6.6.3. A single Surveillance may be
used to satisfy both requirements, l

|

SR 3.6.6C.5

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. .This SR ensures that
each spray nozzle is unobstructed and that spray coverage of
the containment during an accident is not. degraded. Because
of the passive design of the nozzle, a 10-year test interval
is cor.sidered adequate to detect degradation-in nozzle
performance.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100,
" Determination of Exclusion Area low Population Zone
and Population Center Distance."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Criteria for Nuclear Power
Plants."

3. [thit Name] FSAR, Section [ ],"[ Containment
Systems]."

(centinued)

(continued)
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Containment Spray System
B 3.6.6C

O. BASES (continued)
b

REFERENCES 4 Title 10, Code of Federal Regulations, Part 50.49,
(continued) " Environmental Qualification of Electric Equipment

important to Safety for Nuclear Power Plants."

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

6. ASME Boiler and Pressure Vessel Code, Section XI,
' Rules for Inservice Inspection of Nuclear Power Plant
Components," American Society of Mechanical Engineers,
New York.
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QS System
B 3.6.6D

B 3.6 CONTAINMENT SYSTEMS

\ B 3.6.6D Ouench Soray (0S) System (Subatmospheric)

BASES

BACKGROUND Ihe QS System.is designed to furnish containment atmosphere
cooling to limit post-accident pressure and temperature in
containment to less than the design values. The QS System,
operating in conjunction with the Recirculation Spray (RS)

cSystemt is designed to cool and depressurize the containment
# structure to subatmospheric pressure in less than 60 minutes

f *following a Design Basis Accident (DBA). Reduction of
% containment pressure and the iodine-removal capability of

O'the' spray;11mit the release of fission-product radioactivity
frodi containment to the environment, in the event of a DBA,
to within}10 CFRcl00 limits (Ref. 1) or the NRC staff-
appro'ved licensirig basis (e.g., a specified fraction of
10 CFR 100jlimits).

The QS System consists of two separate trains of equal
capacity, each capable' of meeting the design bases. Each
train include ~s aespray pump,cspray headers, nozzles, valves,
and piping and is: powered _from a separate ENGINEERED SAFETY-

q FEATURE (ESF) bust The Refueling Water Storage Tank (RWST)

Q supplies borated waterJto;the QS System.

.The QS System is actuated either aut'omatically by a
containment High-High pressure signalvor manually. The QS
System provides a spray of cold borated' water into the upper
regions of containment to reduce the containment pressure
and temperature during a DBA. . Each train of the QS Systera
provides adequate spray coverage to meet the system design
requirements for containment heat and iodine fission-product
removal. The QS System also provides flow to the
containment sump _to improve the net positive suction head,

available to the.RS System pumps.

The Spray Additive System injects a sodium hydroxide (Na0H)
solution _into the spray. The resulting alkaline pH of the
spray enhances the ability of the spray to scavenge iodine
fission products from the containment atmosphere. -The Na0H
added to the spray also ensures an alkaline pH for the
solution recirculated in the containment sump. The alkaline
pH of the containment sump water minimizes the evolution of

(continued)

(continued)
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QS System
B 3.6.6D

BASES (continued)

O
BACKGROUND iodine and minimizes the occurrence of chloride and caustic

(continued) stress corrosion on mechanical systems and components
exposed to the fluid.

!

| The QS System is a containment ESF System. It is designed
i to ensure that the heat-removal capability required during
| the post-accident period can be attained. Operation of the

QS System and RS System provide the required heat-removal
capability to limit post-accident conditions to less than
the containment design values and depressurize the

| containment structure to subatmospheric pressure in less
i than 60 minutes following a DBA.
!
'

The'QS System ensures containment OPERABILITY by limiting
the temperature and pressure that could be expected
following a DBA. Ensuring containment OPERABILITY limits
leakage of fission-product radioactivity from 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.

,

APPLICABLE The QS System ensures containment OPERABILITY by
SAFETY ANALYSES limiting the temperature and pressure that could be

experienced following a DBA. The limiting DBAs considered
relative to containment OPERABILITY are t1e loss-of-coolant
accident (LOCA) and the steam line break 1(SLB). The LOCA
and SLB are analyzed using computer codes designed to
predict the resultant containment pressure and temperature

| transients. No DBAs are assumed to-occur simultaneously or
consncutively. The postulated DBAs are analyzed, with
respect to containment ESF Systems, assuming the loss of one
ESF bus, which is the worst-case single active failure,

i resulting in oi.e train of the QS System and RS System
i inoperable.

During normal operation, the containment internal pressure
is varied to maintain the capability to depressurize the
containment to a subatmospheric pressure in less than
60 minutes after a DBA. This capability and the variation
of containment pressure are functions of the service water
temperature, the RWST water temperature, and the containment
air temperature.

(continued)

(continued)
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.QS System
B 3.6.6D

BASES (continued)

APPLICABLE . The DBA analyses-(Ref. 2) show that the maximum peak
SAFETY ANALYSES containment pressure of -[ unit-specific pressure] results

(continued) from the LOCA analysis and is calculated to be less than the
containment design pressure. The maximum peak containment
atmosphere tem)erature of (unit-specific temperature]
results from tie SLB analysis and was calculated to exceed
the containment design temperature for (unit-specific time,

. period] during the transient. The basis of the containment' design temperature, however, is to ensure OPERABILITY of
. safety-related equipment inside containment (Ref. 3).

? Thermal analyscs showed that the time interval during which,

6 the containment atmosphere temperature exceeded the-
^

containment: design temperature was short enough that the
equipment + surface temperatures remained below the design

" temperature. Therefore, it is concluded that the calculated
transient containment atmosphere temperatures are acceptable
forithe SLB.

The modeled QS System. actuation from the containment
'0PERABILITY analysis is based upon a response time
associated =with exceeding the containment High-High pressure
signal setpoint~ to achieving. full flow through the spray
nozzles. A delayed-response-time initiation provides
conservative analyses peak' calculated containment

\ temperature and pressure responses. The QS System total
,

response time of [66] seconds comprises the signal delay,
diesel generator startup time, and system startup time.

Forcertainaspectsoftransient'accibentanalyses,
maximizing the calculated containment pressure is not
conservative. In particular,'the cooling effectiveness of
the Emergency Core Cooling System (ECCS) during-the core
reflood-phase of a LOCA analysis increases with increasing
containment backpressure. For these calculations, the
containment backpressure is calculated in a manner designed
to conservatively-minimize, rather than maximize, the
calculated transient containment pressures in accordance
with 10 CFR 50, Appendix K. (Ref. 4).

Inadvertent actuation of the-QS System -is evaluated in the.
analysis, and the resultant reduction in containment
pressure is calculated. The maximum calculated reduction in
containment pressure resulted in a containment external,;

t pressure load of_(unit-specific pressure), which is below
the containment-design external-pressure. load.

| (continued)

(continued)
\
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QS System
B 3.6.6D

BASES (continued)

O
APPLICABLE The QS System satisfies Criterion 3 of the NRC Interim
SAFETY ANALYSES Policy Statement.

(continued)

1

LC0 During a DBA, one train of the QS System is required to
provide the heat-removal capability assumed in the safety
analyses,for containment. In addition, one QS System train,
with spray pH adjusted by the Spray Additive System, is l
required to scavenge iodine fission products from the
containment atmosphere and ensure their retention in the
containment; sump water. To ensure that these requirements

!

are met,7two'QS System trains must be OPERABLE with power 1

from two safety-related, independent power supplies.
Therefore, in:the event of an accident, at least one train
in each system will operate, assuming that the worst-case
single active failure occurs.

Each QS System includesLa spray pump, headers, nozzles,
valves, piping, instruments, and controls to ensure an
OPERABLE flow path capable of taking suction from the RWST.

[For this facility, an.0PERABLE QS System constitutes of the
following:]

[For this facility, the suppsrt systems re' quired OPERABLE to
ensure QS System OPERABILITY are as followsi)

,

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

In addition, each QS System must satisfy all the performance
and physical arrangement requirements set forth by the SRs
in order to be considered OPERABLE.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment and an increase in
containment pressure and temperature requiring the operation
of the QS System.

(continued)

(continued)
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QS System.
B 3.6,60

- BASES (continued)

O
APPLICABII.lTY In MODES 5 and 6, the probability and consequences of these

(continued) events are reduced due to the pressure and temperature
limitations of these MODES. Thus, the QS System is not
required to be OPERABLE in MODE 5 or 6.

ACTIONS Q
cif Tone QS System train is inoperable, it must be restored to

. COPERABLE status within 72 hours. The components in this
O'' degraded condition are capable of providing 100% of the
M heat-removal: and-iodine-removal needs after an accident.

NTThe172-hour Completion Time was developed taking into
~ ccountithe" redundant heat-removal and iodine-removala

capabilities afforded by the OPERABLE train, and the low
probability of;DBA occurring during this period.

With two QSitrain inoperables, the plant is in a Condition
outside the accident'~ analysis. Therefore, LC0 3.0.3 must be
immediately entered.-

B.1 and B.2
O
r if the Required Actions'and_ associated Completion Times are
\ not met, the plant must be placed!in_a MODE in which the LC0

does not-apply. This is done by placing the >lant in at
least MODE 3 within 6 hours and in M00E 5 wit 11n 36 hours.1

The allowed Completion Times are reasoviable, based on
operating experience, to reach the required MODES from full
power in an orderly manner.and_ without challenging plant
systems.

_.

SVRVEILLANCE SR 3.6.60.1
REQUIREMENTS

Verifying the correct. alignment of manual, power-o>erated,
and automatic valves, excluding check valves, in t1e QS
System provides assurance that the proper flow path exists
for QS System operation. This SR does not apply to valves
that are locked, sealed, or otherwise secured in position,
since they were verified to be in the correct position prior
to being secured. The 31-day Frequency of this SR was
developed based upon Inservice Inspection and Testing

~ Program requirements to perform valve testing at least once

(continued)

O (continued)
V
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QS System
B 3.6.6D

BASES (continued)

SURVEILLANCE per 92 days. This SR does not require any testing or valve
REQUIREMENTS manipulation. - Rather, it involves verification, through a

(continued) system walkdown, that those valves outside containment and
capable of potentially being mispositioned are in the
correct position.

SR 3.6.6D.2

Demonstrating that each QS pump develops 2 [ ] psid
differential pressure on recirculation ensures that QS pump
performance has not degraded during the cycle. Flow and
differential- head are normal tests of centrifugal pump
performance required by Section XI of the American Society
of Mechanical Engineers (ASME) Code (Ref 5). Since the QS

-

System pumps cannot be tested with flow through the spray
headers, they- are tested on bypass flow. This test confirms
one point:on the pump design curve and is indicative of
overall performance. Such inservice inspections confirm
component OPERADILITY, trend performance, and detect
incipient failures by indicating abnormal performance. The
Frequency of this SR is in accordance with the Inservice
Inspection and Testing Program.

SR 3.6.6D.3 and SR 3.6.6D.4

These SRs ensure tnat each automatic containment spray valve
actuates to its correct position and each ca tainment spray
pump starts on receipt of an actual or simulated containment
spray actuation signal. The 18-month Frequency was
developed considering it is prudent that many Surveillances
be performed only during a plant outage. This is because of
the plant conditions needed to perform the SR and the
potential for unnecessary plant transients if the SR is 1
performed with the reactor at power. Operating experience
has shown that these components usually pass the SR when
performed on an 18-month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

SR 3.6.60.5

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. This SR ensures that
each spray nozzle is unobstructed and that spray coverage of
the containment during an accident is not degraded. Due to

(continued)

(continued)
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QS System |
B ?.6.6D

BASES (continued)

SURVEILLANCE the passive nature of the design of the nozzle, a 10-year
l

REQUIREMENTS test interval is considered adequate to detect degradation
(continued) in the performance of the nozzles.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100,
' Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

2. [ Unit Name) FSAR, Section [ ],"[ Containment
Systems)."

3. - Title 10, Code of Federal Regulations, Part 50.49,
" Environmental Qualification of Electric Equipment
important to Safety for Nuclear Power Plants."

4. Title- 10, '. ode of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."

5. ASME Boiler and Pressure vessel Code, Section x1,
" Rules for Inservice Inspection of Nus' ear Power Plant
Components," American Society of Mechanical Engineers,

n New York.

/9O
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RS System
B 3.6.6E

n B_3.6 CONTAINMENT SYSTEMS

B 3.6.6E Recirculation Soray (RS) System (Subatmospheric)

BASES
__

BACKGROUND The RS System, operating in conjunction with the Quench
Spray (QS) System, is designed to limit the post-accident

. pressure and temperature in the containment to less than the
design values, and to depressurize the containment structure
.to a subatmospheric pressure in less than 60 minutes
ifollowing a Design Basis Accident (DBA). The reduction of

J Leontainment pressure and the removal of iodine from the
'

containment,atmesphere by the spray limit the release of
[ fission-productradioactivityfromcontainmenttothe4

environment, in-the event of a DBA, to within 10 CFR 100
limitsl(Ref. 1) or the NRC staff-approved licensing basis
(e.g.i a specified fraction of 10 CFR 100 limits),

e

The RS System consists of two separate trains of equal
capacity,ieach,_ capable of meeting the design and accident
analysis bases.gEachitrain includes one RS subsystem
outside containment"and one:RS subsystem inside containment.
Each subsystem consists of one 50%-capacity spray pump, onet

spray cooler, one;180 % coverage; spray header, nozzles,
valves, piping, instrumentationD and controls. Each outside,

k RS subsystem also includestay,casingscooling pump with its
own valves, piping, instrumentationEand controls. The two
outside RS subsystems' spray pumpsfareM ocated outside
containment and the two inside RS, subsystems' spray pumps
are located inside conuinmenth 'Each RS train (one inside
and one-outside RS subsystem)ris powared from a separate
ENGINEERED SAFETY.FEA10RE (ESF) bus. Each train of the RS
System provides adequate spray coverage to meet the system
design requirements for containment heat and iodine fission-
product removal.

The two casing cooling pumps and common casing cooling tank 3
are designed to increase the net positive suction head
(NPSH) available to the outside RS pumps by injecting cold
water into the suction of the spray pumps. The casing
cooling water tank contains 116,500 gal of chilled and
borated water. Each casing cooling pump supplies one
outside spray pump with cold borated water from the casing
cooling water tank. The casing cooling pumps are considered
part of the outside RS subsystems. Each casing cooling pump
is powered from a separate ESF bus.

(continued)

(continued)
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RS System
B 3.6.6E

BASES (continued)
___

BACKGROUND The RS provides a spray of subcooled water into the upper
(continued) regions of containment to reduce the containment pressure

and temperature during a DBA. Upon receipt of a High-High
containment pressure signal, t!,e two casing cooling pumps
start and the RS pump suction and discharge valves receive
an open signal to assure the valves are open. After a
[195)-second time delay, the inside RS pumps start, and
after a [210)-second time delay, the outside RS pumps start.
The RS pumps take suction from the containment sump and
discharge-through their respective spray coolers to the
spray headers and into the containment atmosphere. Heat is
transferred.from the containment sump water to service water
incth.e spray, coolers.

~

The Spray Additive System injects a sodium hydroxide (Na0H)
solution into.the suction of the QS System pumps. The NaOH
added to the QS System spray ensures a.i alkaline pH for the
solution recirculated in the containment sump. The
resulting alkaline'pH of the RS spray (pumped from the sump)
enhances the ability of the spray to scavenge iodine fission
products from the containment atmosphere. The alkaline ph
of the containment sump water minimizes the evolution of
iodine and minimizes the occurrence of chloride and caustic
stress corrosion on mechanical; systems and components
exposed to the fluid.

The RS is a containment ESF System. It isidesigned to
ensure that the heat-removal capability r.equired during the,

| post-accident period can be attained.: . Operation of the QS
: and RS systems provides the required heat-removal capability
! to limit post-accident conditions to'less than the

containment design values and depressurize the containment
structure to subatmospheric pressure in less than 60 minutes
following a DBA.

The RS ensures containment OPERABILITY by limiting the
,

| temperature and pressure that could be expected following
a DBA. Ensuring containment OPERABILITY limits leakage of
fission-product radioactivity from containment to the
environment. Loss of containment OPERABILITY could cause
site-boundary doses, in the event of a DBA, to exceed the
values given in the licensing basis.

(continued)
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| RS System
' B 3.6.6E

BASES (continued)g
(
s

APPLICABLE The ?"i System ensures containment OPERABILITY by limiting
SAFETY ANALYSES the temperature and pressure that could be experienced

following a DBA. The limiting DBAs considered relative to
containment OPERABILITY are the loss-of-coolant accident
(LOCA) and the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed to predict the
resultant containment pressure and temperature transients;
DBAs are assumed not to occur simultaneously or
consecutively. The postulated DBAs are analyzed assuming
the loss of one Ebf bus, which is the worst-case single

: active failure, resulting in one train of QS and RS Systems
being, rendered inoperable (Ref. 2).

The peak containment pressure following a high-energy line
b eak isL affected by the initial total pressure and .
temperature of the containment atmosphere and the QS System
operation. Maximizing the initial containment total
pressure and average atmospheric temperature maximizes the
calculated' peak pressure. The heat-removal effectiveness of
the QS System spray is dependent on the temperature of the
water in the' refueling' water storage tank (RWST). The time
required to depressurize the containment and the capability
to maintain it depressurized below atmospheric pressure

p. depend on the functional performance of the QS and RS
( '1 Systems and the service water temperature. When the Service
V Water temperature is elevated, it is more difficult to

depressurize the containment in 60' minutes since the heat-
removal effectiveness of the RS System is limited.

During normal operation, the containment internal pressure
is varied to maintain the capability to depressurize the
containment to a subatmospheric pressure in less than
60 minutes after a DBA. This capability and the variation
of containment pressure are functions of service water
temperature, RWST water temperature, and the containment air
temperature.

The DBA analyses show that the maximum peak contaiiment
pressure of [ ] psig results from the LOCA analysis and is
calculated to be less than the containment design pressure.
The maximum (unit-specific value] peak containment
-atmosphere temperature results from the SLB analysis and is
calculated to exceed ti,e containment design temperature for
[ unit-specific time period] during the transient. The basis
of the centainment design temperature, however, is to ensure

(continued)

(centinued)fN '
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RS System
B 3'.6.6E

BASES (continued)
.__.

APPLICABLE OPERABILITY of safety-related aquipment insida containment
SAFETY ANALYSES (Ref. 3).

(continued)
Thermal analyses show that the time interval during which
the containment atmosphere temperature exceeds the
containment design temperature is short enough that
equipment surface temperatures remain below the design
temperature. Therefore, it is concluded that the calculated
transient containment atmosphere temperatures are acceptable
for the SLB. ,^

The RS System actuation utodel from the containment
OPERABILITY analysis is based upon a response time
associated with exceeding the High-High containment pressure
signal setpoint to achieving full flow through the RS System
spray nozzles. A delay in response-time initiation provides
conservative analyses of peak calculated containment
temperature and pressure. The RS System's total response,

time of 300 seconds comprises the signal delay, diesel '

generator startup time, and system startup time.

For certain aspects of transient accident analyses,
maximizing the calculated containment pressure is not
conservative. In particular, the cooling effectivenets of
the Emergency Core Cooling System (ECCS) during the ; ore
reflood phase of a LOCA analysis increases with inneasing
containment backpressure. For these calculations, the
containment backpressure is calculsted in a manner designed
to conservatively minimite, rather than maximize, the
calculated transient containment pressures in accordance
with 10 CFR 50, Appendix K (Ref. 4).

The RS System satisfies Criterion 3 of the NRC Interim
Policy Statement.

LCO During a DBA, one train (two subsystems) of the RS System is
required to 3rovide the minimum heat-removal capability
assumed in tie safety analysis for containment OPERABILITY.
To ensure that this requirement is met, four RS subsystems
must be OPERABLE. This will ensure that at least one train
will operate assuming the worst-case single failure occurs,
which is in the ESF power supply.

(continued)

(continued)
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| RS System
B 3.6.6E

BASES (continued),

l

-

i LCO [For this facility, an OPERABLE RS subsystem consists of the
(continued) following:)

(for this facility, the following support systems are
required OPERA!1LE to ensure RS System OPERABILITY.]

'

[For this facility, those required support systems which 1
upon their failure do not require declaring the RS System !

linoperable and their justification are as follows:)
,

-[For this facility, an OPERABLE casing cooling tank consists,

' of the following:).e

'[For thistfacility, the following support systems are
! required OPERABLE to ensure casing cooling tank

OPEM81LITY:] ,

~

(for this facility, those required support systems which |
; upon their failure do not require declaring the casing

cooling-tank inoperable and their justification are as'

follows:]

in addition, each RS subsystem and casing cooling tank must

O satisfy all the p ysical and wrformance requirements setc

forth by the SRs n order to. )e considered OPERABLE.

|
'

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the'RS System. '

la MODES 5 and 6, the probability and consequences of these.

events are reduced due to the aressure and temperature
limitations of these MODES.= T1us, the RS System is not
required to be OPERABLE in MODE 5 or 6.

ACTIONS &l

With one of the RS subsystems-inoperable, the inoperable.
subsystem must be restored to OPERABLE status wit 1in 7 days,
The components in this degraded condition are capable of
providing greater than 100% of-the heat-removal needs (i.e.,

!
(continued)

(continued)
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RS System
B 3.6.6E

BASES (continued) e
ACTIONS 150% when one RS subsystem is inoperable) after an accident.

(continued) The 7-day Completion Time was developed taking into uccount
the redundant heat-removal capabilities afforded by
combinations of the RS and QS systems and the low
probability of a DBA occurring during this period,

fkl
With two of the required RS subsystems inoperable in the
same train, at least one of the inoperable RS subsystems
must be restored to OPERABLE status within 72 hours. The
components in this degiaded condition are capable of
providing 100% of the heat-removal needs after an accident.
The 72-hour Completion Time was developed taking into
account the redundant heat-removal capability afforded by
the OPERABLE subsystems, reasonable time for repairs, and
the low probability of DBA occurring during this period.

61
With two of the inside RS subsystems inoperable, at least
one of the inoperable subsystems must be restored to
OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the
heat-removal needs after an accident. The 72-hour
Completion Time was chosen based on the same reasons as
given in Action B.l.

D_d

With two of the outside RS subsystems inoperable, at least
one of the inoperable subsystems must be restored to
OPERABLE status within 72 hours. The components in this
degraded condition are capable of providing 100% of the
heat-removal needs after an accident. The 72-hour
Completion Time was chosen based on the same reasons as
given in Action B.l.

Ed

With the casing cooling tank inoperable, the NPSH available
to the outside RS subsystem pumps may not be sufficient.
The inoperable casing cooling tank must be restored to
OPERABLE status within 72 hours. The components in this

(continued)
-

(continued)
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j RS System
B 3.6.6E,

i

! BASES (continued)!O
i ACTIONS degraded condition are capable of providing 100% of the

(continued) heat-removal needs after an accident. The 72-hour'

j Completion Time was chosen based on the same reasons as
given in Action B.1.4

;

| F.1 and.Ljl

! If the inoperable RS subsystem (s) or the casing cooling tank
cannot be restored in the required Completion Time, the unit

; .sust be placed in a MODE where the requirement does not
,

apply. This is accomplished by placing the plant in at
F f least MODE 3 within 6 hours and in MODE 5 within 84 hours.

The 6' hours: allotted for reaching MODE 3 is a reasonable
j ' amount otetime, based on operating experience, to reach the

required MODES from full-power in an orderly manner and:

| without challenging plant systems. The extended interval to
1 reach' MODE 5 allows 48 hours for restoration of the RS
! subsystem or. casing cooling tank in MODE 3 and 36 hours to

reach MODE 5. This is reasonable when considering that the,

driving force forLa release of radioactive material from the4

Reactor Coolant System is reduced in MODE 3.

| M
With three RS subsystems inoperable, the plant is in:a-
condition outside the accident analysis. Therefore,
LLO 3.0.3 must be entered immediately.

1
4

SVRVEILLANCE SR 3.6.6E.1
REQUIREMENTS

Verifying that the- casing cooling tank solution temperature
4

is within the specified tolerances provides assurance that
,

the water injected into the suction of the outside RS pumps'

will increase the NPSH available as per design. The 24-hour
Frequency of this SK was developed considering operating
experience related to the parameter variations and

-

instrument drift during the applicable-MODES.- Furthermore,
,

the 24-hour Frequency is considered adequate in view of'

other indications available in the control-room, including
alarms, to alert the operator to an abnormal condition.

The required number of OPERABLE channels is established in
-LCO [ ] or SR ( ).

(continued)

(continued)
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RS System
B 3.6.6E

BASES (continued)

:
SVRVEILLANCE SR 3.6.6E.2
REQUIREMENTS

(continued) Verifying the casing cooling tank contained water volume
provides assurance that sufficient water is available to
support the outside RS subsystem pumps during the time they
are required to operate. The 7-day frequency of this SR was
developed considering operating experience related to the
parameter variations and instrument drift during the
applicable MODES. Furthermore, the 7-day frequency is
considered adequate in view of other indications available
in the control room, including alarms, to alert the operator
to an abnormal condition.

SR '3.6.6E.3

Verifying the boron concentration of the solution in the
casing coolto; tank provides assurance that borated water
added from the casing cooling tank to RS subsystems will not
dilute the solution being recirculated in the containment
sump. The 7-day frequency of this SR was developed
considering the known stability of stored borated water and
the low probability of any source of diluting pure water.

SR 3.6.6E.4

Verifying the correct alignment of manual, power-operated,
and automatic valves, excluding check valves, in the RS
System and casing cooling systems provides assurance that
the proper flow path exists for operation of' the RS System.
This SR does not apply to valves that are locked, sealed, or
otherwise secured in position since they are verified as
being in the correct position prior to being secured. The
31-day Frequency of this SR was based on Inservice
Inspection and Testing Program requirements for performing
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 and capable of potentially being
mispositioned are in the correct position.

SR 3.6.6E.5

Demonstrating that each RS pump develops 2 [ ] psid and
casing cooling pump 2 [ ] psid differential pressure on
recirculation ensures that these pumps' performance has not

(continued)
.

(continued)
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RS System
: B 3.6.6E

ffh 0$5 icontinued)
"yj-

.-

!rJRVEILLANCE degraded during the cycle. Flow and difforential head are
'

REQVIREMENTS normal tests of centrifugal pump performance required by
(cor.tinued) Section XI of the American Society of Mechanical Engineers

(ASME) Code (Ref.S). Since the QS System pumps cannot be
tested with flow through the spray headers, they are tested
on bypass flow. This test confirms one point on the pump
design curve, and is indicative of overall performance.
Such inservice inspections confirm component OPERABILITY,
trend performance, and detect incipient failures by
indicating abnormal performance. The Frequency of this SR
is in accordance with the Inservice Inspection and Testing
Program.

SR 3.6.6E.6

These SRs ensure that each automatic valve actuates and that
the RS System and casing cooling pumps start upon receipt of
an actual or simulated High-High containment pressure
signal. Start delay times are also verified for the RS
System pumps. The 18-month Frequency was developed
considering it is prudent that many Surveillances be
performed only during a plant outage. This is due to the
plant conditions needed to perform the SR and the potentialO for unnecessary plant transients if the SR is performed withQ the reactor at power. Operating experience has shown that
these components usually pass the SR when performed on the
18-month Frequency. Therefore, the Frequency is considered
to be acceptable from a reliability standpoint.

SR 3.6.6E.7

This SR ensures that each spray nozzle is unobstructed and
that spray coverage of the containment will meet its design
bast; objective. An air or smoke test is performed through
each spray header. Due to the passive design of the spray
header and its normally dry state, a frequency of 10 years
is considered adequate for detecting degradation in the
performance of the nozzles.

__

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

(continued)

| (continued)

,
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RS System |

B 3.6.6E I

|

BASES (continued) :

|
.

REFERENCES 2. (Unit Name) FSAR, Section ( ),"[ Containment )
(continued) Sys *, ems ) . " |

|
3. Title 10, Code of Federal Regulations, Part 50.49, !

1" Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants." l

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

5. ASME Boiler and Pressure Vessel Code, Section XI,
" Rules for Inservice Inspection of Nur. lear Power Plant
components," American Society of Mechanical Engineers,
New York.

O

O
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Spray Additive System
B 3.6.7

B 3.6 CONTAINMENT SYSTEMSa

B 3.6.7 Spray Nditive System (Atmospheric, Subatmospheric, Ice Condenser,
and Dual)

'

BASES
- . . . - - _ - - - - - - ._ _ - .- . -

BACKGROUND The Spray Additive System is a subsystem of the containment
Spray. System, which assists in reducing the iodine fission-i

. product inventory in the containment atmosphere. Reduction
of the iodine fission-product inventory limits the site-

c boundary exposure resulting fram a Design Basis Accident
(DBA)2to within the thyroid-dose guidelines of 10 CFR 100o

>(Ref.il)ied fraction of 10 CFR 100 limits).,or the NRC staff-approved licensing basis (e.g..a specif

Radihiodineinitsvariousformsisthefissionproductof
primary concern in the evaluation of a DBA. It is absorbed
by the spray'from the containment atmosphere. To enhance
the iodine-absorption capacity of the spray, the spray
solution is adjusted:to an alkaline pH that promotes iodine
hydrolysis,'in which iodine:is converted to nonvolatile '

forms.- Because of its stability when exposed to radiation

O and elevated temperature,. sodium. hydroxide (Na0H) is the
preferred spray additive. cThe NaOH added to the spray also
ensures a p l value of between 8.5 and 11.0 of the solution
recirculated from the containment sump. This >H band
minimizes the evolution of iodino as-well as tie occurrence
of chloride and caustic stress corrosion on mechanical
systems and components.

Eductor Feed Systems Oniv

The Spray Additive System consists of one spray additive
tank that is shared by the two trains of spray additive
equipment. Each train of equipment provides a flow path
from the spray additive tank to a containment spray pump and
consists of an eductor for each containment spray pump,
valves, instrumentation, and connecting piping. Each
eductor draws the NaOH spray solution from the common tank
using a-portion of the borated water discharged by the
containment spray pump as the motive flow. The eductor ,

mixes the Na0H solution and the borated water and discharges
the mixture into the spray pump suction line. The eductors
are designed to ensure that the pH of the spray mixture is
between 8.5 and 11.0.

(continued)
'

(continued)
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Spray AWitive System
B 3.6.7

BASES (continued)

BACKGROUND Gravity feed Systems _Only
(continued)

The Spray Additive System consists of one spray-additive
tank, two parallel redundant motor-operated valves in the
line between the additive tank ar.d the Refueling Water
Storage Tank (RWST), instrumenta.; ion, and recirculation
pumps. The NaOH solution is added to the spray water by a
balanced gravity feed from the additive tank through the
connecting piping into a welr within the RWST. There, it
mixes with the borated water flowing te the spray pump
suction. Because of the hydrostatic Salance between the two
tanks, the flow rate of the NaOH is controlled by the volume
per foot of height .*atio of the two tanks. This ensures a
spray mixture pH that is 2 8.5 and s 11.0.

The containment spray system actuation signal opens the
valves from the spray-additive tank to the spray pump
suctions or the containment spray pump start signal opens
the valves from the spray chemical addition tank (SCAT)
after a 5-minute delay. The 28% to 31% NaOH solution is
drawn into the spray pump suctions. The SCAT capacity
provides for the addition of NaOH solution to all of the
water sprayed from the RWST into containment. The percent
solution and volume of solution sprayed into containment
ensures a long-term containment sump pH of A 9.0 and s 9.5.
This ensures the continued' iodine-retention effectiveness of
the sump water during the recirculation phase of spray
operation and also minimizes the occurrence of chloride-
induced stress corrosion cracking of.the stainless-steel
recirculation piping.

The Spray Additive System reduces the iodine fission-product
inventory in the containment atneosphere. 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 Spray Additive System is essential to the removal of
SAFETY ANALYSES airborne iodine within containment following a DBA.

(continued)

(continued)
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: Spray Additive System
B 3.6.7

BASES (continued)

APPLICABLE Following the assumed release of radioactive materials into
1

SAFETY ANALYSES containment, the containment is assumed to leak at its
(continued) design value of (0.1) air weight percent per day following

the accident. The analysis assumes that 100% of containment
is covered by the spray.

The DBA response time assumed for the Spray Additive System,

is the same as for the Containment Spray System and is
discussed in the Bases B 3.6.6. " Containment Soray and
Cooling Systems."

The DBA analyses assume that one train of the Containment
S) ray System / Spray Additive System is inoperable and that
tie entire SCAT volume is added to the remaining Containment
Spray System flow path.

The potential radiological consequences of the DBA have been
analyzed for the 2-hour dose at the exclusion-area boundary
and for the duration of the accident at the low-population-
zone outer boundary, The resultant doses are within the
guideline values of the licensing basis.

f^ The Spray Additive System satisfies Criterion 3 of the NRC
4 Interim Policy Statement.
L

,

LC0 The Spray Additive System is nocessary to reduce the release
of radioactive material to the environment in the event of a
DBA. To be considered OPERABLE, the volume and concentra-
tion of the spray additive solution must be sufficient to
provide NaOH injection into the spray flow until the
Containment Spray System suction path is switched from the
RWST to the containment sump and to raise the average spray
solution pH to a level conducive to iodine removal, namely,
tobetween(7.2and11.0?. This pH range maximizes the
effectiveness of the iod ne-removal mechanism without
introducing conditions that may induce caustic stress
corrosion cracking of mechanical system components. In
addition, it is essential that valves in the Spray Additive
System flow paths are properly positioned and that automatic
valves are capable of activating to their correct positions.

(continued)
= .

(continued)
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Spray Additive System
B 3.6.7

BASES (continued)

LC0 [For this facility an OPERABLE Spray Additive System
(continued) constitutes the following:]

_ _

__ _

[For this-facility, the following support systems are
required OPERABLE to ensure Spray Additive System
OPEPABILITY:]

[Forthis9acility,thoserequiredsupportsystemswhich
upon their failure do not require declaring the Spray
Additive system inoperable and their Justification are as
follows:)

: APPLICABILITY In MODES 1, 2, 3, and'4, a DBA could cause an increase in
| containment pressure and temperature requiring the operation
| of the Spray Additive System. The OPERABILITY of the Spray

Additive System is essential to limit ~ post-accident release
of radioactive materia 1>to-the environment to within the
limits in the licensing basis.

| In MODES 5 and 6, the probability and consequences of these
| events are reduced due to the pressure and temperature
| limitation in these MODES. Thus, the-Spray Additive System
| is not required to be OPERABLE in MODE 5 or 6.
!
l

1

ACTIONS tul
If the Spray Additive System is inoperable, it must be,

restored to OPERABLE within 72 hours. The pH adjustment|
of the Containment Spray System flow for corrosion
protection and iodine-removal enhancement are reduced in
this condition. The Containment Spray System would still be
available and would remove some iodine from the containment

| atmosphere in the event of a DBA. The 72-hour Completion
' Time takes into account the redundant flow path capabilities

and the low probability of the worst-case DBA occurring
during this period.

| (continued)

(continued)
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Spray Additive System
B 3.6.7

BASES (continued)
'

ACTIONS B.1 and B.2
(continued)

If the Spray Additive System is not restored to OPERABLE
status within the associated Completion Time the plant must
be placed in a MODE in which the LC0 does not apply. This
is accomplished by placing the plant in at least MODE 3
within 6 hours and in MODE 5 within 84 hours. The 6 hours
allotted to reach MODE 3 is a reasonable time, based on

, operating experience, to shut down the plant in an orderly
manner, and without challenging plant systems. The extended
interval'to reach MODE 5 allows 48 hours for restoration of'

the Spray Additive System in MODE 3 and 36 hours to reach
: MODE 5. This is reasonable when considering the reduced
pressure and temperature _ conditions in MODE 3 for the
release of radioactive material from the Reactor Coolant
System.

SURVEILLANCE SR 3.6.7.1
REQUIREMENTS

Verifying the correct alignment of Spray Additive System

O(
manual, power-operated, and aistomatic valves in the spray
additive flow path provides assurance that the system is
able to provide additive to the Containment Spray System in
the event of a DBA. This SR does not apply to valves that "

are locked,- sealed, or otherwise , secured in position, since
these valves were verified to be:in the correct position
prior to locking, sealing, or ' securing. The 31-day
frequency of this SR was developed based upon 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 and capable of potentially being
mispositioned are in the correct position.

,

SR 3.6.7.2

To provide effective iodine removal, the containment spray
must be an alkaline solution. Since the RWST contents are
normally acidic, the volume of the SCAT must provide a
sufficient volume of spray additive to adjust pH for all

. water injected. This SR is performed to verify the
availability of sufficient Na0H solution in the Spray

(continued)

(continued)
>
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Spray Additive System
B 3.6.7

BASES (continued)

SURVEILLANCE Additive System. The 184-day frequency was developed based
REQUIREMENTS on the low probability of an undetected change in tank

(continued) volume occurring during the SR interval (the tank is
isolated during normal plant operations). Tank level is
also indicated and alarmed in the control room, so that
there is high confidence that a substantial change in level
would be detected.

SR 3.6.7,1

This SR provides verification of the NaOH concentration in
the SCAT and is sufficient to ensure that the spray solution
being injected into containment is at the correct pH level.
The 184-day frequency is sufficient to ensure that the
concentration level J h0H in the SCAT remains 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 automatic valve in the Spray
Additive System flow path actuatet to its correct position.
The 18-month frequency was developed considering it is
prudent that many Surveillances be performed only during a
plant outage. This is due to the plant conditions needed to
perform the SR nnd the potential for unnecessary plant
transients if the SR is performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.
Therefore, the Frecuency was concluded to be acceptable from
a reliability stancpoint.

SR 3.6.7.5

To ensure that the correct pH level is established in the
borated water solution provided by the Containment Spray
System, the flow rate in the Spray Additive System is
demonstrated once every 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
5-year Frequency is sufficient to identify component
degradation that may affect flow rate.

(continued)
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Spray Additive System
B 3.6.7

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations Part 100,11
" Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

t

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

(

1

:
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

B 3.6 CONTAINMENT SYSTEMS
V

B 3.6.8 Hydrocen Monilors-MODES 1 & 2 (Atmospheric, Subatmospheric, Ice
Condenser, and Dual)

BASES

BACKGROUND Hydrogen monitors are required to monitor the hydrogen
concentration in the containment following a loss-of-coolant
e,ccident (LOCA) or steam line break (SLB) in containment.
Hydrogen may accumulate or pocket within containment
following a LOCA as a result of a metal-steam reaction
involving the zirconium fuel cladding and the reactor
coolant, radiolytic decomposition of the post-accident
emergency cooling solutions, corrosion of metals by
solutions used for emergency cooling and containment spray,
and hydrogen in the Reactor Coolant System (RCS) at the time
of the LOCA.. The primary source of hydrogen production
after a SLB is corrosion of aluminum by caustic solutions
(containmentspray). The lower flammability limit of
hydrogen is 4.1 volume percent (v/o) (Ref. 1). Should the
lower flammability limit be exceeded, hydrogen ignition
could occur. This-could lead to overpressurization of

r containment, resulting in a breach of containment
( OPERABILITY, unacceptably high containment leakage and
'

offsite doses, and damage to safety-related equipment inside
containment. To ensure that this limit is not exceeded, a
conservative control limit for hydrogen inside containment
has been set at 3.5 v/o. When the 3.5 v/o control limit is
reached, some means of hydrogen' control, either purging or
operation of the hydrogen recombiners, must be initiated to
reduce hydrogen concentration in the containment.

The hydrogen monitors are a post-accident Type C,
Category 1, instrument. As such they will function to allow
monitoring of hydrogen following a LOCA or SLB in
containmert.

Two independent hydrogen monitors have been provided; 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. The monitors, when
actuated, will continuously monitor hydrogen concentration
levels between 0% and 10%. Both monitors have the
capability to interface with two areas that have been

(continued)
__

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

BASES (continued)

BACKGROUND st.ected to provide a representative sample of the
(continued) 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., actuate the hydrogen recombiners or
Hydrogen Purge System in accordance with emergency
procedures) may be taken to prevent the hydrogen,

I concentration from exceeding the flammability limit of
L 4.1 v/o. Accurate measurement of hydrogen is attained at

containment pressures up to 50 psi and temperatures to 445'F
(Ref. 2). -The information provided by these monitors is
used by the plant operators to determine when Hydrogen Purge
System or hydrogen recombiner actuation is required to
maintain the hydrogen concentration below the lower

i flammability limit. This will eliminate the potential for a
L breach of containment due to a hydrogen-oxygen reaction.

APPLICABLE T;.e hydrogen monitors monitor the post-accident containment
SAFETY ANALYSES atmosphere and provide an indication of containment hydrogen

concentration in the post-accident containment atmosphere.
This inforination 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 maintain the hydrogen concentration hlow the '

flammability limit.
,

A'sumptions recommended in Reference 1 are used to maximize
the amount of hydrogen calculated. The calculations confirm
that when mitigating systems are actuated in accordance with
the emergency operating procedures, the peak hydrogen
concentration in containment is less than 4.1 v/o.

Hydrogen may accumulate within containment following a LOCA
as a result of:

a. A metal-steam reaction between the zirconium fuel-rod
_ cladding and the reactor coolant;

b. Radiolytic decomposition of water in the RCS and the
containment sump;

(continued)

(continued)
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Hydrogen Moniters-MODES 1 & 2
8 3.6.8 i

|

BASES (continued)
v

1

APPLICABLE c. Hydrogen in the RCS at the time of the LOCA
SAFETY ANALYSES (i.e., hydrogen dissolved in the reactor coolant I

(continued) and hydrogen gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to containment spray and
Emergency Core Cooling System (ECCS) solutions.

Hydrogen monitors satisfy Criterion 3 of the NRC Interim
Policy Statement.

LCO Two hydrogen monitors must be OPERABLE with power from two
independent safety-related power supplies. Either analyzer
is capable,0f obtaining and analyzing a representative
sample from the containment dome and the emergency reactor
building recirculation ventilation duct. This assures
operation ~of at least one hydrogen monitor in the event of a
worst-case single active failure. Operation of at least one

-

hydrogen monitor will_ provide the operator with information
to enable action to be taken to prevent the containment
post-LOCA hydrogen concentration from exceeding the
flammability limit.

[For this facility, the following_ support systems are
required to be OPERABLE to ensure hydrogen monitor
OPERABILITY:]

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

[For this facility, an OPERABLE hydrogen monitor constitutes
the following:]

APPLICABILITY In MODES I and 2, two hydrogen monitors provide the operator
with the capability to measure hydrogen concentration in
containment assuming a worst-case single active failure and,
if required, allow action to be taken to control the
hydrogen concentration within containment below its
flammability limit of 4.1% following a LOCA (Ref. 2). This
ensures containment OPERABILITY and prevents damage to

(continued)

(continued)
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Hydrogen Monitors-MODES 1 & 2
B 3.6.8

BASES (continued)

APPLICABILITY safety-related equipment and instrumentation located within
(continued) containment.

In MODES 3 and 4, both the hydrogen production rate and the
total hydrogen produced af ter a LOCA would be significantly
less than that calculated for the DBA LOCA. Also, b?cause
of the limited time in these MODES, the probability of an
accident requiring the hydrogen monitors is low. Therefore,
the hydrogen moniton are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA I

are reduced because of the pressure and temperature
limitations of these MODES. Therefore, the hydrogen
monitors are not required in these MODES to ensure
containment OPERABILITY.

,

l

ACTIONS M
With one hydrogen monitor inoperable, the inoperable
analyzer must be restored to OPERABLE status within 30 days.
The 30-day Completion Time is based on the low probability
of failure of the other redundant hydrogen monitor, the low
arobability of the occurrence of a LOCA that would generate
lydrogen in amounts capabic of exceeding the flammability
limit, the length of time after the event that operator
action would be required to prevent hydrogen accumulation
from exceeding this limit, and the availability of the
hydrogen recombiners, the Hydrogen Purge System, and the
Post-Accident Sampling System.

Concurrent failure of two hydrogen monitors within a 30-day
period is considered to be a low-probability event. If such
double failures vere to occur, it would be indicative of
poor hydrogen monitor reliability and would result in the
loss of functional capability. Therefore, LCO 3.0.3 must be
enterei immediately.

M
If an inoperable hydrogen monitor cannot be restored to
OPERABLE status in the associated Completion Time, the plant
must be placed in a MODE in which the LC0 does not apply.
This is done by placing the plant in at least PODE 3 in

(continued)

(continued)
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Hydrogen Monitors-MODES 1 & 2
8 3.6.8

BASES (continued)
'

ACTIONS 6 hours. The 6 hours allotted to reach MODE 3 is
(continued) 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
AN ANALOG CHANNEL OPERATIONAL TEST is performed on each

' hydrogen monitor every 92 days to ensure the entire channel
will. perform its intended function. The 92-day frequency is
based on the-reliability of the hydrogen monitors, which has
been demonstrated to be acceptable ,hrough operating
experience .

[For this facility, an ANALOG CHANNEL OPERATIONAL TEST
constitutes the following:]

SR 3.6.8.2

Performance of a CHANNEL.CAllBRATION on the hydrogen
monitors using sample gases ensures the OPERABILITY of the

f analyzers is maintained. JA typical CHANNEL CAllBRATION
includes a minimum of two data points to verify accuracy ofs

-

the analyzers over the range'of interest. The sample gases ;

used for performing the Surveillances;are nominally 1 v/o
hydrogen, 1 0.98 and s 1.02 (balance nitrogen), and;

nominally 4 v/o hydrogen,13.92 and s 4.08 (balance
nitrogen). The lower hydrogen flammability limit has been
assumed as 4.1 v/o hydrogen in air or steam-air atmospheres
(Ref. 1). Therefore, calibration with these sample gases
helps ensure accurate information regarding containment
hydrogen concentrations up to and including the flammability
limit is available to the operators following a LOCA. [For
this facility, the.18-month Frequency has been shown to be
acceptable through operating experience and is further
justified because of other checks performed during the
CHANNEL FUNCTIONAL TEST, which' 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, Appendix ( ), "[ Title]."

O --
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Hydrogen Recombiners-MODES 1 & 2
: B 3.6.9
i

B 3,6 CONTAINMENT SYSTEMS

: - B 3.6.9 Hydrogen Recombiners-MODES 1 & 2 (Atmospheric, Subatmospheric,
Ice Condenser, and Dual)

i

| BASES

,

BACKGROUND The hydrogen recombiners su) port containment OPERABillTY in
post' accident environments by eliminating the potential
breach of containment due to a hydrogen-oxygen reaction.2

d

'

/ s'Per 10 CFR 50.44, * Standards for combustible Gas Control
4 Systems in. Light-Water-Cooled Reactors"

'GDC 41', ' Containment Atmosphere Cleanup"(Ref.1), and
."

(Ref. 2), hydrogen<

'recombiners are. required to reduce the hydrogen
concentration in' the containment following a loss-of-coolant
accident (LOCA or steam line break (SLB). The recombinersaccomplish-thi)' by recombining hydrogen and oxygen to forms

water vapore The vapor remains in containment, thus
eliminating any discharge to the environment.

s
.

4

TwoindepenNnt'hydrogenrecombinersystemsareprovided.
Each consists of controls located in the control room, a

' power sup)1y andta recombiner.; Recombination is
accomplis 1ed by heating a hydro en-air mixture above ll50*F.

s

The resulting water vapor and d scharge gases are cooled
prior to discharge from the' unit.. A single recombiner is ;

.

capable of maintaining the hydrogen 3 concentration in

containment below the 4.1 volume percent (v/o)he requirement
flammability

limit. Two recombiners are provided to meet t
for redundancy and independence. Each recombiner is powered
from a separate ENGINEERED SAFETY FEATURE bus, and is
provided with a separate power panel and control panel.

APPLICABLE The hydrogen recombiners ensure containment OPERABILITY by
SAFETY ANALYSES providing the capability of controlling the bulk hydrogen

concentration in containment to less than the lower<

flammable concentration of 4.1 v/o following a DBA. This
'

control would prevent a containment-wide hydrogen burn, 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)

!OL
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Hydrogen Recombiners--MODES 1 & 2
8 3.6.9

BASES (continued)

APPLICABLE Hydrogen may accumulate in containment following a LOCA as a
SAFETY ANALYSES 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 sump;

c. hydrogen in the RCS at the time of the LOCA (i.e.
hydrogen dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrosion of metals exposed to containment spray and
Emergency Core Cooling System solutions.

To evaluate the potential for hydrogen 3ccumulation in
containment following a LOCA, the hydrogen generation as a
function of time following the initiation of the accident is
calculated. Conservative. assumptions recommended by
Reference 3 are used to maximize the amount of hydrogen
calculated. As such, the hydrogen recombiners are designed
to control an amount of hydrogen generation in containment
considerably in excess of the amount that would be
calculated from the limiting DBA LOCA.

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates
discussed above, a single recombiner is capable of limiting
the peak hydrogen concentration in containment to less than
4.0 v/o (Ref. 3). The Hydrogen Purge System is similarly
designed such that one of two redundant trains is an
adequate backup to the redundant hydrogen recombiners.

The hydrogen recombiners satisfy Criterion 3 of the NRC
Interim Policy Statement.

LC0 Two hydrogen recombiners must be OPERABLE with power from
two independent safety-related power supplies. Each
typically consists of controls, power supply and recombiner.

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

(continued)

(continued)
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Hydrogen Recombiners-MODES 1 & 2
B 3.6.9 r

_ BASES (continued)
:

LCO 0)eration with at least one hydrogen recombiner ensures that
(continued) t1e post-LOCA hydrogen concentration can be prevented from

exceeding the flammability limit. Unavailability of both
hydrogen recombiners might lead to hydrogen generation in an
amount sufficient (the flammability limit exceeded) to react
with oxygen following the accident. rhe reaction could take
place fast enough to lead to high temperatures and
overpressurization of containment and, as a result, breach

'
- containment or cause containment leakage rates above those
assumed in the safety analyses. Damage to safety-related

' equipment located in containment could also occur.

-(for this facility, the following support systems are
required OPERABLE to ensure hydrogen recombiner
OPERA 81LITY:] ,

(for this facility, those required support systems which
upon their; failure do'not require declaring the hydrogen1

recombiner inoperable and their justification are as
follows:)

APPLICABILITY Requiring OPERABILITY in MODES 1 and 2 for the hydrogen
recombiners ensures their immediate availability after the
safety injection and scram actuated.on a LOCA or SLB
initiation. In the post-accident'LOCA or SLB environment,
one hydrogen recombiner is required to control the hydrogen
concentration within contain_ ment below its flammability
limit of 4.1 v/o following a LOCA assuming a worst-case
single failure. This ensures containment OPERABILITY and
prevents damage to safety-related equipment and instruments
located with m 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 _recombiner_s is low. Therefore, the
hydrogen recombiners are not required in MODE 3 or 4.

In MODES 5 and 6, the probability and consequences of a LOCA
are_ low due to the pressure and temperature limitations in
these MODES. Therefore, hydrogen recombiners are not
required in these MODES to ensure containment OPERABillTY.

i

O\
(continued)
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Hydrogen Recombiners-MODES 1 & 2
0 3.6.9

BASES (continued)

ACTIONS Ad

With one containment hydrogen recombiner inoperable, the
inoperable recombiner must be restored to OPERABLE status
within 30 days. The 30-day Completion Time is based on the
low probability of the occurrence of a LOCA or SLB that
would generate hydrogen in amounts capable of exceeding the
flansnability limit, the length of time af ter the event that
operator action would be required to prevent hydrogen
accumulation from exceeding this limit, and the low
probability of failure of the OPERABLE hydrogen recombiner.

Concurrent failure of two hydrogen recombiners within a
30-day period is considered to be a low-probability event.
If such a double failure were to, it would be indicative of
poor hydrogen recombiner reliability and would result in the
loss of functional capability. Therefore, LC0 3.0.3 must be
entered immediately.

Ikl
The plant must be placed in a MODE in which the LC0 does not
apply if the inoperable hydrogen recombiner(s) cannot be
restored to OPERABLE status'in the associated Completion
Time. This is done by placing the plant in at least MODE 3
within 6 hours. The 6 hours allotted to' reach MODE 3 is
reasonable, based on operating experience, to reach MODE 3
from full power in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.6.9.1
REQUIREMENTS

Performance of a system functional test for each hydrogen
recombiner ensures the recombiners are operational and can
attain and sustain the temperature necessary for hydrogen,

recombination. In particular, this SR verifies that the
minimum. heater sheath temperature increases to > 700*F
in < 90 minutes. After reaching 700*F, the power is
increased to maximum power for approximately 2 minutes and
power is verified to be 2 60 kW.,

(continued)

(continued)

O
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; Hydrogen Recombiners-MODES 1 & 2
i B 3.6.9
!

BASES (continued)

SURVEILLANCE The 18-month freqJency for this SR was developed considering,

i REQUIREMENTS such factors as t1e following:
(continued)

e. The incMence of hydrogen recombiners failing the SR
1 in th; past is low;
1

i b. Even when hydrogen recombiner failure has been
= detected, there has been, in all instances, a backup
available either from the other recombiner or from a

; diverse system [ Hydrogen Purge System); and

c. .$1nce the hydrogen recombiner is manually started many
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE status, or

. activate an alternative.
i

SR 3.6.9.2

| This SR ensures there are no physical problems that could
affect recombiner operation. Since the recombiners are,

c mechanically ~ passive, they are not subject to mechanical
failure. The only-credible failure involves loss of power,

i; blockage of the internal flow . missile impact, etc.

v A visual inspection is sufficient to determine abnormal

conditions t1at could cause such failures. The 18-month
Frequency for this SR was developed considering such factors

[ as the following:

a. The incidence of hydrogen recombiners failing the
; SR in the past is low;

b. Even when hydrogen recombiner failure h6s been
detected, there has been, in all instances, a backup
available either from the other recombiner or from a
diversesystem(HydrogenPurgeSystem);and

c. Since the hydrogen recombiner is manually started many
hours after a LOCA occurs, there is time available to
either restore a combiner to OPERABLE status or,

activate an alternative.

(continued)

(continued)

O.
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Nydrogen Recombiners-MODES 1 & 2
B 3.6.9

BASES (continued)

SURVEILLANCE SIL L 519.3
REQUIREMENTS

(continued) This SR requires performance of a resistance-to-ground test
of each heater >hase to ensure that there are no detectable
grounds in any 1 eater phase. This is accomplished by
verifying that the resistance to ground for any heater phase
is 2 10,000 ohms.

The 18-month Frequency for this SR was developed considering
such factors'as the following:

a. The incidence of hydrogen recombiners failing the SR
in the past is low; j

1
b. Even when hydrogen recombiner failure has been 1

detected, there has been, in all instances, a backup
available either from the other recombiner or from a
diverse system (Hydrogen Purge System); and

c. Since the hydrogen recombiner is manually started many
hours after a LOCA occurs, there is time available to
either restore a recombiner to OPERABLE status or
activate an alternative.

..

REFERENCES 1. Title 10 Code of Federal Regulations, Part 50.44,
" Standards for Combustible Gas Control Systems in
Light Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Genual Design Criterion 41, " Containment
Atmosphere Cleanup."

3. Regulatory Guide 1.7, " Control of Combustible Gas
Concentrations in Containment following a loss-of-
Coolant Accident," U.S. Nuclear Regulatory Commission.

.

O
.
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HMS-MODES 1 & 2 i
B 3.6.10 i

!

B 3.6 CONTAINMENT SYSTEMS

B 3.6.10 Hydroaen Mixina System (HMS)-MODES 1 12 (Atmospheric,
Subatmospheric, Ice Condenser, and Dual)

BASES
_

BACKGROUND The HMS supports containment OPERABILITY in post-accident
environments by reducing the potential for breach of
containment due to a hydrogen-oxygen reaction. The HMS
ensures containment OPERABILITY by providing a uniformly
mixed post-accident containment atmosphere, thereby
minimizing the potential for local hydrogen burns due to a
pocket of hydrogen above the flammable concentration.
Maintaining a uniformly mixed containment atmosphere also
ensures that the hydrogen monitors will give an accurate
measure of the bulk hydrogen concentration and give the
operator the capability of preventing the occurrence of a
bulk hydrogen burn inside containment. Containment
OPERABILITY limits leakage of fission-product radioactivity
from containment to the environment.

The post-accident HMS is an ENGINEERED SAFETY FEATURE (ESf)
p and is designed to withstand a loss-of-coolant accident

(LOCA) without loss of function. The system has twot

()a independent trains, each consisting of two fans with their
own motors and controls. Each train is sized for
[4000) cfm. The two trains are initiated automatically on a
Phase A ccatainment isolation signal. The automatic action
is to start the non-operating hydrogen mixing fans on slow
speed, and shift the operating hydrogen mixing fans (if any)
to slow speed. Each train is powered from a separate
emergency power supply. Since each train fan can provide
100% of the mixing requirements, the system will provide its
design function with a limiting single active failure.

Air is drawn from the steam generator compartments by the
locally mounted mixing fans and is discharged toward the
upper regions of the containment. This complements the air
patterns established by the containrent air coolers, which.
take suction from the operating flot r level and discharge to

l the lower regions of the containment, and the containment
spray, which cools the air and causes it to drop to lower
elevations. The systems work together such that potentially

| stagnant areas where hydrogen pockets could develop are
eliminated.

(continued)
_

f (continued)
(t

x
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1

HMS-MODES 1 & 2
B 3.6.10

BASES (continued)

BACKGROUND When performing their post-accident hydrogen mixing
(continued) function, the hydrogen mixing fans operate on slow speed to

prevent motor overload in a post-accident high pressure
environment. The design flow rate on slow speed is based on
the minimum air distribution requirements to eliminate
stagnant hydrogen pockets. Each train is redundant (full
capacity) and is powered from an independent ESF bus. The
hydrogen mixing fans may be operated on fast speed during
normal operation when a containment air cooler is taken out
of service. A; such, the design flow rate of the hydrogen
mixing fans for high-speed operation is based on air
distribution requirements during such normal operation.

APPLICABLE The HMS ensures containment OPERABILITY by providing
S/JETY ANALYSES the capability of controlling the bulk hydrogen

concentration in containment to less than the lower
flammable concentration of 4.1 volume percent (v/o) (Ref.1)
following a DBA. This control would prevent a containment-
wide hydrogen burn, 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.

Hydrogen may accumulate in containment following a LOCA as a
result of:

a. A metal-steam reaction between the zirconium fuel-rod
cladding and the reactor coolant;

b. Radiolytic decomposition of water in the Reactor
Coolant System (RCS) and the containment sump;

c. Hydrogen in the RCS at the time of the LOCA (i.e.,
hydrogan dissolved in the reactor coolant and hydrogen
gas in the pressurizer vapor space); or

d. Corrusion of metals exposed to containment spray and
Emergt;ncy Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in
containment following a LOCA, the hydrogen generation as a
function of time following the initiation of the accident is '

calculated. Conservative assumptions recommended by

(continued)

(continued)
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HMS-MODES 1 & 2
! B 3.6.10

BASES (continued)
(

APPLICABLE Reference 1 are used to maximize the amount of hydrogen
SAFETY ANALYSES calculated. As such, the HMS is designed to control an

(continued) amount of hydrogen generation in cortainment in excess of
the amount that would be calculated from the limiting DBA
LOCA (Ref. 2).

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

LCO .Two HMS trains must be OPERABLE, with power from two
independent, safety-related power supplies. Each train
typically. consists or two fans with their own motors and
controls and is automatically initiated by a Phase A
containment w olation signal.

[For this facility,1 an OPERABLE HMS train constitutes the
following:]

Operation with at'least one HMS train provides the
capability of controlling the bulk hydrogen concentration in
containment without exceeding the flammability limit,

p Unavailability of both HMS trains might lead to containment-
g wide hydrogen burnst

[For this facility, the following support systems are
required OPERABLE to ensure HMS OPERABillTY:]

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

APPLICABILITY Requiring OPERABILITY in MODES I and 2 for the HMS ensures
its immediate availability af ter the safety injection and
scram actuated on a LOCA or SLB initiation. in the post-
accident LOCA or SLB environment, the two HMS trains ensure

: the capability to prevent localized hydrogen concentrations
above the flammability limit of 4.1 v/o in containment|

'

assuming a worst-case single active failure. This ensures
containment OPERABILITY and prevents damage to safety-
related equipment and instrumentation located within

.

containment.|

f
'

(continued)

p (continued)
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HMS-MODES 1 & 2
B 3.6.10

BASES (continued)

9
APPLICABILITY In MODE 3 or 4, both the hydrogen production rate and the

1

(:entinued) total hydrogen produced after a LOCA would be less than that
calculated for the DBA LOCA. Also, because of the limited
time in these MODiS, the probability of an accident
requiring the HMS ts low. Therefore, the HMS is not
required in MODE 3 or 4.

In MODES J and 6, the probability and consequences of a LOCA
or SLB are reduced due to the pressure and temperature
limitations in these MODES. Therefore, the HMS is not
required in th9se MODES to ensure containment OPERABILITY.

ACTIONS M
With one train inoperable, the inoperable train must be
restored to OPERABLE status within 30 days. The 30-day
Completion Time is based on the availability of the second
HMS train, the low probability of the occurrence of a LOCA
or SLB that would' generate hydrogen in amounts capable of
exceeding the flammability limit, the length of time after
the event that operator action would be required to prevent
hydrogen accumulation from exceeding this limit, and the
availability of the hydrogen recombiners,-the Containment
Spray System, the Hydrogen Purge System, and hydrogen

.

Imonitors.

Concurrent failure of two HMS trains within a 30-day seriod
is considered a low-probability event. If such a douale
failure were to occur, it would be indicative of poor HMS
reliability and would result in the loss of functional
capability. Therefore, LC0 3.0.3 must be immediately
entered.

M
If an inoperabic HMS tr.ain cannot be returned to OPERABLE
status in the associated Completion Time, the plant must be
placed in a MODE in which the LC0 dies not apply. This is
done by rJacing the plart in at least MODE 3 witnin 6 hours.
The allowed 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.

(continued)
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HMS-MODES 1 & 2
B 3.6.10 ;

BASES (continued)

SURVEILLANCE SR 3.6.10.1
REQVIREMENTS

Operating each HMS train for 215 minutes enp!res that each
train is OPERABLE and that all associated controls are

_ functioning properly. It also ensures that blockage, fan
and/or motor failure, or excessive vibration can-be detected
for. corrective action. The 92-day frequency is consistent
with: Inservice Inspection and Testing Program Surveillance
frequencies, operating experience, the known reliability of

?the fan motors and controls, and the two-train redundancy
~

available.,

SR "3 6.10.2 -.

Demonstrating that each HMS train flow rate on slow speed is
1 (4000) cfm ensures that each system is capable of
maintaining: localized hydrogen concentrations below the
flammability ~ limit.< The 18-month Frequency was developed
considering it is prudent that many Surveillances be
performed only1during=a plant outage. This is due to the
plant conditions;needed to perform the SR and the potential
for unnecessary plant transients if the SR is performed with
the reactor at power. Operating experience has shown that

(A these components usually pass the'SR when performed on the

'V) 18-month Frequency. ;Therefore, the frequency was concluded
to be acceptable from a reliability) standpoint.

SR 3.6.10.3

This SR ensures that each HMS responds properly to a
Containment Phase A isolation signal. The Surveillance
shall verify each fan starts on slow speed from the non-
operating condition..and each fan shifts to slow speed from
fast operating condition. The 18-iaonth frequency was
developed considering it is prudent that many Surveillances
be performed only during a plant outage. This is due to
the plant conditions needed to perform the SR and the
potential for unnecessary plant transients if the SR is
perf_ormed 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.

(continued)
,

o
.
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Hha-MODES 1 & 2
8 3.6.10 |

BASES (continued)

O
REFERENCES 1. Rep ,'atory Guide 1.7, " Control of Combustible Gas

Cori: 1ntrations in Containment following a Loss-of-
Coolant Accident," U.S. Nuclear Regulatory Commission.

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

te

./
,

O
'

,
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HIS-MODES 1 & 2 |

B 3.6.'11 '

,

B 3.6 .CONTAlhRENT SYSTEMS

B 3.6.11 [lydroaen Ianition System (HIS)-MODES 1 & 2 (Ice Condenser)

BASES:

BACKGROUND The HIS supports containment OPERABILITY in post-accident
environments by reducing the potential of breach of primary
containment due to a hydrogen-oxygen reaction. The HIS is

, required by 10 CFR 50.44, " Standards for Combustible Gas
Control / Systems in Light-Water-Cooled Reactors" (Ref.1),

f 'and Appendix A, GDC 41, " Containment Atmosphere Cleanup"
(Ref. 2), to reduce the hydrogen concentration in the'

' ' primary containment following a degraded core accident.
The HIS must be capable of handling, without loss of
containment _ OPERABILITY, an amount of hydrogen equivalent
to that generated from a metal-water reaction involving
75% of the; fuel cladding surrounding the active fuel region
(excluding the plenum volume).

The hydrogen ignitorslensure containment OPERABILITY and
~

minimize challengesSto safety equipment located within
primary containment by limi.. ting:the temperatures and
pressures that could be| experienced from a hydrogen burn(n) following a degraded coresaccident. Protection of primary

V containment OPERABILITY limits leakage of fission-product
radioactivity from primary containment OPERABILITY to the
environment. Loss of primary containment OPERABILITY could
cause site-boundary doses to exceed valbes given in-
10 CFR 100 (Ref. 3) or the NRCs taff-approved licensings

,

basis (e.g., specified fraction of 10 CFR 100 limits).

As a result of NRC rulemaking following the Three Mile
Island accident, 10 CFR 50.44 (Ref. 1) was amended to-
require plants with ice condenser containments to install
suitable hydrogen control systems that would acco7nodate an
amount of hydrogen equivalent to that generated from the
. reaction of- 75% of the- fuel cladding with water, without
. loss of containment OPERABILITY. The HIS provides this
required capability. This requirement-was placed-on ice
condenser plants because of their small containcent volume
and low design pressure (compared with pressurized water

-reactor dry containments). Calculations indicate that if
hydrogen equivalent to that generated from the reaction of

l 75% of the fuel cladding.with water were to collect in the
L primary containment, the resulting hydrogen concentration

(continued)

(continued)
b
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HIS-MODES 1 & 2
8 3.6.11

BASES (continued)

BACKGROUND would be far above the lower flammability limit such that,
(continued) if ignited from a random ignition source, the resulting

hydrogen burn would seriously challenge the gin ry
containment OPERABillTY and OPERABILITY of safety systems in
the primary containment.

The HIS is based on the concept of controlled ignition using
thermal ignitors, designed to be capable of functioning in
a post-accident environment, seismically supported, and
capable of actuation from the control room. A total of
[64) ignitors are distributed throughout the various regions
of containment in which hydrogen could be released or to
which it could flow in significant quantities. The ignitors
are arranged in two independent trains such that each
containment region has at least two ignitors, one from each
train, controlled and powered redundantly so that ignition
would occur in each region even if one train failed to
energize.

When the HIS is initiated, the ignitor elements are
energized and heat up to a surface temperature 1 (1700)*F.
At this temperature they . ignite the hydrogen gas that is
present in the airspace in the vicinity of the ignitor.
The HIS depends on the disperset bcation of the ignitors
so that local pockets of hydrogen at increased
concentrations would burn before reaching. a hydrogen
concentration significantly higher than.tne lower
flammability limit. Hydrogen ignition in the vicinity of
the ignitors is assumed to occur when the local hydrogen
concentration reaches (8.0) volume percent (v/o) and results
in (85]% of the hydrogen present being consumed.

APPLICABLE The HIS causes hydrogen in containment to burn in a
SAFETY ANALYSES controlled manner as it accumulates following a degraded

core accident (Ref. 4). Burning occurs at the lower
flammability concentration, where the resulting temperatures
and pressures are relatively benign. Without the system,
hydrogen could build up to higher concentrations that could
result in a violent reaction if ignited by a random ignition
source after such a buildup.

(continued)

(continued)

O
WOG STS B 3.6-160 01/07/91 II:00am



- - - . - . - - - . . - - - - - - - ~ - - . . - - - . - . -

HIS-MODES 1 & 2
8 3.6.11

BASES /(continued) L

:
APPLICABLE The hydrogen ignitors are not included for mitigation of a

-

SAFETY. ANALYSIS Design Basis Accident (DBA) because an amount of hydrogen
-

(continued) equivalent to that generated-from the reaction of 7S% of the
fuel cladding with water is far in excess of the hydrogen
calculated for the limiting DBAtloss-of-coolant accident

_(LOCA). The hydrogen ignitors, however, have been shown by
probabilistic risk analysis to be a significant contributor
totlimiting the severity of accident sequences that are
commonly found to dominate risk for plants with ice !

' condenser containments. As such, the hydrogen ignitors are,

f ' considered to be risk significant in accordance with the NRC
Interim' Policy Statement.<

LCO :Two'HIS s'bsystems must be OPERABLE with power from twou

independent | safety-related power supplies.

(for-thisifacility,.an.0PERABLE HIS subsystem constitute-the
following:);

(For this facility,f0PERABLE hydrogen ignitors in the same
containment region constitute the following:]

Operation with at least one HIS. subsystem ensures that the
hydrogen in containment can'bo burnedzin a controlled

1

manner. Unavailability of both HISjtrains could lead-to- '

hydrogen buildup to higher-concentrations, which could
result in a violent reaction if| ignited. The reaction could
take place fast enough to lead'to high temperatures and
overpressurization .of primary containment and, as a result,
breach primary containment or cause primary containment
leakage rates above those assumed in the safety analyses.
Damage to safety-related equipment located in primary
containment could also occur.

(For this facility, the following support systemc are
required to be OPERABLE to ensure HIS OPERABILITY:] H

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

|

(continued) )
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HIS-MODES 1 & 2
B 3.6.11

BASES (continued)

APPLICABILITY Requiring OPERABILITY in MODES 1 and 2 for the HIS ensures
its immediate availability after safety injection and scram
actuated on a LOCA initiation. In the post-accident
environment, the two HIS subsystems are required to control
the hydrogen concentration within primary containment to
near its flammability limit of 4.1 v/o assuming a worst-case
single failure. This ensures primary containment
OPERABILITY and prevents damage to safety-related equipment
and instruments located within primary containment.

In MODE 3 or 4, both the hydrogen production rate and the
total hydrogen produced after a LOCA would be less than that
calculated.for the DBA LOCA. Also, because of the limited
time in'these MODES. the probability of an accident
requiring the HIS is low. Therefore, the HIS is not
required in MODE 3 or 4.

In MODES 5 and 6,rthe probability and consequences of a LOCA
are reduced due.to the; pressure and temperature limitations
of these MODES. Therefore, the HIS is not required to be
OPERABLE in MODES 5 and:6 to ensure containment OPERABILITY.

o

'

ACTIONS Ad .

With one HIS subsystem inoperable, the ihoperable subsystem
must be restored to OPERABLE status within 7edays. The
7-day Completion Time is based on the low probability of the
occurrence of a degraded core event <that would generate
hydrogen in amounts equivalent to a metal-water reaction of
75% of the core cladding, the length of time after the event
that operator action would be required to prevent hydrogen
accumulation from exceeding this limit, the low probability
of failure of the OPERABLE HIS subsystem, and the
availability of other systems to control hydrogen
concentration.

Concurrent failure of two HIS subsystems within a 7-day
period is considered to be a low-probability event. If such
double failure were to occur, it would be indicative of poor
HIS reliability and would result in the loss of functional
capability. Therefore, LC0 3.0.3 must be entered
immediately.

(continued)

(continued)
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HIS-MODES 1 & 2
B 3.6.11

y)- BASES (continued).

ACTIONS _ S.d -
(continued)

With two hydrogen ignitors in one or more containment
regions inoperable, verify that both hydrogen ignitors in
each of two adjacent regions are not inoperable. If it is-
determined that the protection has been lost in two adjacent
regions, then Condition C is entered. Required Action B.2
calls for the restoration of one hydrogen ignitor in each
regionsto OPERABLE status within 7 days. The 7-day

| Completion Time is based on the same reasons given undern

X Action} A' l .

'lherdfbre,2.theNoteallowseachcontainmentregiontobe
'treatedbindependently of the others, with a separate
Completion tTime. :

y

fu.1 .'
w

The plantimust belplaced in a MODE in which the LC0 does not

apply if thetHIS:. subsystem (s)letion Time.cannot be restored to OPERABLE
status in the associated Comp This is done by
placing the planttin at _least HODE 3 within 6 hours. The
allowed Completion 1 Time is reasonable, based on operating

gO . experience, to reach the required MODE from full power in an
orderly manner and wjthout challenging plant systems.

. , ,

SURVEILLANCE SR 3.6.11.1 -

REQUIREMENTS
TMs- SR confirms that 2 [64] hydrogen ignitors can be
successfully energized and assures that at least one of each
redunda_nt pair of ignitors is OPERABLE in each containment
region. The ignitors are simple resistance elements.
Therefore, energizing provides assurance of OPERABILITY.

= The allowance of up to [two] inoperable hydrogen ignitors is
acceptable because, although one inoperable hydrogen ignitor
-in-a region would compromise redundancy in_that region, the
containment regions are interconnected-so that ignition-in
one region would cause burning to progress to the others
(i.e., there is overlap in each hydrogen ignitor's
effectiveness between regions).- Per the Note, however,-no-
two inoperable hydrogen ignitors may exist in the same
containment' region. The Frequency of 92. days is based on

(continued)

,
(continued)
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HIS-MODES 1 & 2
B 3.6.11

BASES (continued)

SVRVEILLANCE the Inservice Testing Program requirements for determining
REQUIREMENTS equipment OPERABILITY, and has been shown to be acceptable

(continued) through operating experience.

SR 3.6.11.2

A more detailed functional test is performed every 18 months
to verify system OPERABILITY. Each glow plug is visually
examined-to ensure that it is clean, and that the electrical
circuitry is energized. All ignitors (glow plugs),
including normally inaccessible ignitors, are visually
checked for.a glow to verify that they are energized.
Additionally, the surfue temperature of each glow plug is
measured to be 2 [1700]*F to demonstrate that a temperature
sufficient for' ignition is achieved. The 18-month Frequency
was developed considering it is prudent that many
Surveillances be performed only during a plant outage. This
is due to the plant conditions needed to perform the SR and
the potential for an unplanned plant transient if the SR is
aerformed with the reactor at power. Operating experience
las shown that these com)onents usually pass the SR when
performed on the 18-monti Frequency, which is based on the
refueling cycle. Therefore, the Frequer.cy was concluded to
be acceptable from a reliability standpoint.

...

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50.44,
" Standards for Combustible Gas Control Systems in
Light Water-Cooled Power Reactors."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 41, " Containment
Atmosphere Cleanup."

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

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

O
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-ICS
B 3.6.12

-B 3.6 CONTAINMENT SYSTEMS

B 3.6.12 lodine Cleanuo System (ICS) (Atmospheric & Subatmospheric)

BASES
_ _ _ _ _ _ _ _ _ _ ._ _

- - . ,_,

BACKGROUND The ICS is provided-per GDC 41, " Cont'ainment Atmosphere
-Cleanup" (Ref.1), to reduce the ' concentration and quality
ofefission products released to the containment atmosphere
following postulated accident. The ICS would function ,

etogether; with the containment spray and cooling systems
' '

following a Design Basis Accident (DBA) to reduce the<
potential release of radioactive material, principally

" iodine; from the containment to within values specified in
~ 10-CFR 100|(Ref. 2) or the NRC staff-approved. licensing-
basis (e.g., a specified fraction of 10 CFR 100 limits). -j

The'ICSconsistsoftwo100%-capacity,seaarateand
redundant trains. Each train includes a leater; cooling >

coils;- prefilter; moisture separator; high efficiency
particulate airf (HEPA)' filter; activated charcoal adsorber
section for removalfof radiotodines; and a fan. Ductwork,
valves and/or dampers, and--. instrumentation also form part of

'

; the system.-' The moisture separators function to reduce the
moisture content of theiairstream.i A second bank of HEPA
filters follows theEadsorbertsection to collect carbon fines
and provide backup in_ case o~f failure , sections of the main
HEPA filter bank. The upstream llEPA filter and the charcoalE '

adsorber _section are credited in1the analysis. The system
initiates filtered recirculation of the containment
atmosphere following receipt' of a safety injection signal.-

The system design is described in Reference 3.

The moisture separator |is included for moisture (free water)
- -

removal from the: gas' stream. Heaters are used to heat the
gas: stream, which lowers the relative humidity. Continuous
operation of each. train for at least 10' hours per month with
the heaters on reduces moisture buildup on the HEPA filters
and adsorbers. Both the moisture-separator and heater are

; important to the effectiveness of the charcoal adsorbers.' ''

The primary' purpose of the heaters is to ensure that the
l' relative hum _idity of _ the airstream entering the- charcoal ---.

adsorbers is maintained below 70%, whie:h is consistent _with
- the assigned iodine- and iodide-removal efficiencies as per
Regulatory Guide 1.52.

(continued)t

1.

(continued)
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ICS
B 3.6.12

BASES (continued)

BACKGROUND Two ICS trains are provided to meet the requirement for
(continued) redundancy and independence. Each ICS train is powered from

a separate ENGINEERED SAFELY FEATURE bus and is provided
with a separate power panel and control panel. Essential
service water (ESW) is required to supply cooling water to
the cooling coils.

During normal operation, the Containment Cooling System is
aligned to bypass the ICS HEPA filters and charcoal
adsorbers. For ICS operation following a DBA, however, the
bypass dampers automatically reposition to draw the air
through the filters and adsorbers.

The ICS reduces the radioactive iodine content of the
containment' atmosphere following a DBA. In the event of a
DBA, loss of the ICS'could cause site-boundary doses, and
control' room operator doses to exceed the values given in
the licensing basis.

APPLICABLE The DBAs that result in a release of radioactive iodine
SAFETY ANALYSES within containment are.a loss-of-coolant accident (LOCA), a

steam line break (SLB), or_ a rod ejection accident (REA).
In the analysis for each of these accidents, it is assumed
that adequate containment leak tightness-is intact at event

m

initiation and that potential leakage to _ the environment is
controlled by the rate of containment ' leakage. Addition-
ally, it is assumed that the amount of radioactive iodine
released is limited by minimizing the amount of iodine
present in the containment atmosphere.

The ICS design basis is established by the consequences of
the limiting DBA, which is a LOCA. The accident analysis
(Ref. 4) assumes that only one train of the ICS is
functional due to a single failure that disables the other
train. The accident analysis accounts for the reduction in
airborne radioactive iodine provided by the remaining one
train of this filtration system.

The acceptance criteria applied to accidental releases of
radioactive material to the environment are given in terms
of the total radiation dose received by:

(continued)

(continued)
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-ICS
B 3.6.12

BASES (continued)

APPLICABLE. a. A member _ of the general public who remains at the
SAFETY ANALYSES ' exclusion-area boundary 2 two hours following the.

(continued) onset of the postulated fission-product release; or

b. A member of the general public who remains at the low-
population-zone boundr.cy for the duration of the-
accident.

JThe limits established in @ference 2 are a whole-body dose
a Jof 25 rem, a dose of 300 rem to the thyroid from iodine

f # exposure, or both, or the NRC staff-approved licensing basis
't(e.gc.ia specified fraction of 10 CFR 100 limits). The ICS

G satisfies: Criterion 3 of the NRC Interim Policy Statement,

,

, ,

LCO Two indepeddent'and redundant trains of the ICS are required
to ensuretthat at least one is available, assuming a single
failure coincident!with a-loss of effsite power. Total

' system failur'e could result in the atmospheric releases from
the containment' exceeding the limits in the event of a DBA.

. ,

- The ICS is considered OPERABLE when the individual
' components necessaryrto maintain the ICS filtration are

0PERABLE in both trains. A;trainlis, considered OPERABLE
when: i

'

a_ Its associated fan is OPERABLE;

b. Its associated HEPA filter and charcoal adsorber are
not excessively restricting flow and are capable of
performing _their filtration functions;-

c. Its associated heater, moisture separator, ductwork,
valves, and_ dampers are~0PERABLE;

d. The safety injection actuation instrumentation isi

OPERABLE;
i

e. ESW is available to the cooling coils;

L f. Electric power is available from an ESF bus; and
| -

g. Its associated SRs are met.-

(continued)

(continued)
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ICS
B 3.6.12

BASES (continued)

LC0 [ior this facility, the support systems required OPERABLE to
(continued) ensure ICS OPERABILITY are as follows:)

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

APPLICABILITY In MODES 1, 2, 3, and 4, iodine is a fission product that
can be released from the fuel to the reactor coolant as a
result of a DBA. The DBAs that can cause a failure of the
fuel cladding are a LOCA, SLB, and REA. Because these
accidents are considered credible accidents in MODES 1, 2,
3, and 4, containment must be OPERABLE to ensure that the
offsite dose limits of Reference 2 are not exceeded. The
ICS functions to limit the amount of iodine in the
containment atmosphere following these DBAs, limiting the
amount of free iodine available for leakage from
containment. As such, the ICS must be OPERABLE during MODES
1, 2, 3, and 4.

In MODES 5 and 6, the probability and consequences of a LOCA
are low due to the pressure and temperature limitations of
these MODES. The ICS is not required in these MODES to
remove iodine from the containment atmosphere.

ACTIONS /kl
With one ICS train inoperable, the inoperable train must be
restored to OPERABLE status within 7 days. The components
in this degraded condition are capable of providing 100% of
the iodine-removal needs after a DBA. The 7-day Completion
Time is based on consideration of such factors as:

a. The availability of the OPERABLE redundant ICS train;

b. The fact that even with no ICS train in operation,
iodine would still be removed from the containment
atmosphere through absorption by the Containment Spray
System; and

c. The Completion Time is adequate to make most repairs.

(continued)

(continued)
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ICS
B 3.6.12

pi
5 BASES (continued)Q -

ACTIONS Concurrent failure of two ICS trains within the 7-day period
(continued) is considered a low-probability event. If such a double

failure were to occur, it would be indicative of potential
problems concerning ICS reliability and would result in the
loss of functional capability. Therefore, LCO 3.0.3 must be
entered immediately.

B.1"and B.2
,o

if the ICS train cannot be restored to OPERABLE status in
d ' ''the associated Completion Time, the plant must be placed in
Y a MODEofn which the LCO does not apply. This is done by

' .alacing the plant in at least MODE 3 within 6 hours and in
R900E 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 without
challenging plant systems,

p' ,L
,

a r

% y
3.6.12.1"wiSVRVEILLANCE SR ; & f

REQUIREMENTS # . L-%
(N Operating each ICSitrain fo'r (15 minutes ensures that all

U) trains are OPERABLE andithat a115 associated controls are!

functioning properlyVit 'also ensures that blockage, fan or
motor failure, or excessive"vibrationxcan be detected for-
corrective action. For systems with heaters, operation with
the heaters on (automatic heater 1 cycling to maintain
temperature) for 2 10 hours. eliminates moisture on the
adsorbers and HEPA filters. 'Ex)erience from filter testing
at operating plants indicates t1at the 10-hour period is
adequate for moisture elimination on the adsorbers and HEPA
filters. The 31-day Frequency was developed considering the
known reliability of fan motors and controls, the two train
redundancy available, the iodine-removal capability of the
containment Spray System independent of the ICS.

SR 3.6.12.2

The Ventilation Filter Testing Program (VFTP)
(Specification 5.8.4.5) encompasses all the ICS filter tests
consistent with Regulatory Guide l.52 (Ref. 5). The VFTP
includes testing the performance of the HEPA filter,

;- charcoal adsorber efficiency, minimum system flow rate, and
| the physical properties of the activated charcoal (general
|

(continued)

(continued)
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ICS
B 3.6.12

BASES (continued)

SURVEILLANCE use and following specific operations). Specific test
REQUIREMENTS Frequencies and additional information are discussed in

(continued) detail in VFTP. The following tests are included:

a. Verification of the in-place (cold) penetration and
bypass dioctyl phthalate (D0P) test leakage of each
ICS train (the cold DOP test confirms the validity of
the pre-installation hot DOP test and allows proper
f_11ter performance to be inferred);

b.; Verification of the in-place penetration and bypass
E.halogenated hydrocarbon refrigerant gas test leakage.-

of each ICS train (this test determines that no bypass
paths exist through or around the charcoal adsorber
bed);-

c. Verific.. tion.of the methyl iodide penetration of a
charcoal sample from each filter bed (this test
verifies that the charcoal absorption capability is
withinrequired_ limits);and

d. Verification that the flow rat'e of each ICS train and
the pressure droptacross the combined prefilters, HEPA
filters, and charcoah adsorber banks are within the|

| required limits.
1 's*

! SR 3.6.12.3 |', .

- The automatic startup test verifies that both trains of!

equipment start on receipt of an actual or simulated test
signal. The 18-month Frequency was developed considering it,

! is prudent that many Surveillances be performed only during
i a plant outage. This is due to the plant conditions needed
'

to perform the SR and the potential for unnecessary plant
transients if the SR is performed with the reactor at power.

Operating experience has shown that these components usually
pass the SR when performed on the 18-month Frequency.

! Therefore, the Frequency was concluded to be acceptable from
; a reliability standpoint. Furthermore, the SR interval was
| developed considering that the system equipment OPERABILITY

is demonstrated on a 31-day Frequency by SR 3.6.12.1.

(continued)

(continued)
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ICS
B 3.6.12

. BASES (continued)
%/

SURVEILLANCE SR 3.6.12.4
REQUIREMENTS

(continued) The filter bypass dampers are tested to verify OPERABILITY.
The dampers are in the bypass position during normal
operation and must reposition for accident operation to draw
air through the filters. The 18-month Frequency is
considered to be acceptable based on the damper reliability
and design, the mild environmental conditions in the

. vicinity of the dampers, and the fact that operating
. experience has shown that the dampers usually pass the
18-month SR.

REFERENCES 1. < Title 10, Code of Federal Regulations, Part 50,
' Appendix A, " General Design Criteria for Nuclear Power
Plants":-

General Design Criterion 41, " Containment Atmosphere
Cleanup";<

General Desi n Criterion 42, " Inspection of
Containment tmosphere Cleanup Systems"; and

V General Design CriteEion 43, " Testing of Containment
Atmosphere Cleanup Systems."

2. Title 10, Code of Federal Re' ulations, Part 100,11,g
" Determination of Exclusion Area, low Population Zone,
and Population Center Distance."

3. (Unit Name] FSAR, Section [ ), "[ Fission Product
Removal and Control Systems]."

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

5. Regulatory Guide 1.52, (Rev. 2), " Design, Testing, and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmosphere Cleanup System Air
Filtration and Absorption Units of Light-Water Cooled
Nuclear Power Plants."

O
U
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Vacuum Relief Valves i
8 3.6.13

'

( B 3.6 CONTAINMENT SYSTEMS

B 3.6.13 Vacuum Relief Valves (Atmospheric, Subatmospheric, Ice Condenser,
and Dual)

BASES
.

BACKGROUND The. purpose of the vacuum relief valves is to ensure the
OPERABILITY of the containment vessel against negative

= pressure (i.e., lower pressure inside than outside).
Excessive negative pressure inside containment can occur if
there is an inadvertent actuation of containment cooling-

N features,;such as the Containment Spray System. Multiple
equipment-failures and/or human errors are necessary to
cause. inadvertent actuation of these systems.

Ensuring containment OPERABILITY limits leakage of fission-
product radioactivity from containment to the environment,
Loss of containmentt0PERABILITY could cause site-boundary
doses, in'the event of.a Design Basis Accident (DBA), to
exceed valu'es given=in 10 CFR 100 (Ref.1) or the NRC staff-
approved licensing basis (e.g., a specified fraction of
10 CFR 100 limits).

[For this-facili y,:the characteristics of the vacuum relief
. valves and their locations in the containment pressure
vessel are as follows:] >

a

APPLICABLE
SAFETY ~ ANALYSES. -Design of the vacuum relief valves involves calculating theeffect of inadvertent actuation of containment cooling

features, which can reduce the atmospheric temperature (and
hence pressure) inside containment- (Ref. 2). Conservative
assumptions are used for all the relevant parameters in the
calculation; for example, for the Containment Spray System,
the minimum spray-water temperature, maximum initial
containment' temperatura, maximum spray' flow, all spray
trains operating, etc. The resulting containment pressure
versus time is calculated, including the effect of the

L opening of the vacuum relief valves when their negative
'

pressure setpoint is reached. It'is also assumed that one
valve fails to open.

L The containment wa:: designed for an external pressure load .

L equivalent to [-2.5) psig. The inadvertent actuation of the

(continued)

( (continued)
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Vacuum Relief Valves
B 3.6.13

BASES (continued)

APPLICABLE containment cooling features was analyzed to determine the
SAFETY ANALYSES resulting reduction in containment pressure. The initial

(continued) pressure condition used in this analysis was (-0.3) psig.
This resulted in a minimum pressure inside containment of
[-2.0) psig, which is less than the design load.

The vacuum relief valves must also perform the containment
isolation' function in a containment high-pressure event.

| For this reason, the system is designed to take the full
containment positive design pressure and the environmental
conditions (temperature, pressure, humidity, radiation,
chemi. cal attack, etc.) associated with the containment DBA.

The Yacuum relief valves satisfy Criterion 3 of the NRC
Interim Policy Statement.

t

LC0 The LC0 establishes the minimum equipment required to
accomplish the vacuum relief function following the
inadvertent actuation of _ containment cooling features.
Two vacuum relief valvesiare required to be OPERABLE to
ensure that at least one is available,, assuming the other
valve fails to open.

(For this facility, an OPERABLE vacuum relief valve
constitutes the following:] a

(For this facility, the following support systems are
required to be OPERABLE to ensure vacuum relief valves
OPERABILITY.

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

APPLICABILITY In MODES 1, 2, 3, and 4, the containment cooling features,
such as the Containment Spray System, are required to be
OPERABLE to mitigate the effects of a DBA. Excessive
negative pressure inside containment could occur whenever
these systems are required to be OPERABLE due to inadvertent
actuation of these systems. Therefore, the vacuum relief

(continued)

(continued)
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Vacuum Relief Valves
B 3.6.13

i BASES (continued)-

APPLICABILITY. valves are required to be OPERABLE in MODES 1, 2, 3, and 4
.(continued)- to mitigate the effects of inadvertent actuation of the |

Containment Spray System, Quench Spray (QS) System, or
Containment Cooling System.

In MODES 5 and 6, the probability and consequences of a DBA
are reduced due to the pressure and temperature limitation

.

|
ofethese MODES. The Containment Spray System, QS System, )
and Containment Cooling System are not required to be

',0PERABLE in MODES 5 and 6. Therefore, maintaining OPERABLE-

f, i" vacuum. relief valves is not required in MODE 5 or 6.*

7
-% ,1 j;' J L+

ACTIONS -Ad
'

7,
:q M .. . . p

When'one of:the required vacuum relief valves is inoperable,
the inoperable valve must be restored to OPERABLE status
within 4thours,t The specified time period is consistent
with other4LCOsTfor+the loss of one valve of a containment
isolation system and fis a reasonable amount of time to
effect many types cf repairs.!

ConcurrentfailueofNi 4accarm relief valves would result
in the loss of functional capabiltty. Therefore, LC0 3.0.3
must be entered immediately;

8.1 and B.2 V
4 .

If the vacuum relief valve can'not be restored to OPERABLE
status in the associated Completion Time, the plant must be
placed in a MODE in which the LC0 does not apply. This is
done by placing the plant in at least MODE 3 within 6 hours
and in MODE 5 within 36 hours. The allowed Complet' ion Times
are reasonable, based on operating experience, to reach the
required MODES from full power in _an orderly manner and
without challenging plant systems.

SVRVEILLANCE SR 3.6.13.1
REQUIREMENTS

,

This SR cites the Inservice Inspection and Testing Program,
which establishes the requirement that inservice jnspection

'

of-the American Society of Mechanical Engineers (ASME) Code

(continued)

(continued)
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Vacuum Relief Valves
B 3.6.13

BASES (continued)

SURVEILLANCE Class 1, 2, and 3 components and inservice testing of ASME
REQUIREMENTS Class 1, 2, and 3 pumps and valves shall be performed in

(continued) accordance with a periodically updated version of Section XI
of the ASME Boiler and Pressure Vessel Code and Addenda
(Ref. 3). Therefore, SR frequency is governed by the
Inservice Inspection and Testing Program.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11,
: ' Determination of Exclusion Area, low Population Zone,
| . and Population Center Distance.*

. 2. (Unit Name) FSAR, Section ( ),"[ Containment
| Systems).*

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

,

Mechanical Engineers, New York.'

O

|

I

O
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SBACS
B 3.6.14

8 3.6 CONTAINMENT SYSTEMS

B 3.6.14 Shield Buildina Air Cleanuo System (SBACS) (Duai and Ice Condenser)

BASES

BACKGROUND The SBACS is required by 10 CFR b0 Appendix A, GDC 41,
" Containment Atmosphere Cleanup" (Ref. 1), to ensure that
radioactive materials that leak from the primary containment

,into -the shield building (secondary containment) following a
f Design;8 asis Accident (DBA) are filtered and adsorbed prior

c ~to exhausting to the environment. This system reduces the
N . potential release of radioactive material, principally

Liodine, to within values specified in 10 CFR 100 (Ref. 2) or
the NRC staff-approved licensing basis (e.g., a specified
fraction 1of 10 CFR 100 limits).

The) dual / ice condenser) containments have a secondary
'

containment: called.,the'-shield building, which is a concrete
structure:that surrounds the steel primary containment
vessel.= Detwe6n the containment vessel and the shield
building inner walifis- an annular space that collects any-
containment leakage that,may occur following a loss-of-

O coolant accident,(LOCA).%This space also allows for
periodic inspection of theiouter: surface of the steel
containment vessel. 1'

.-

TheSBACSestablishesanegative.Nessureinthe_ annulus
between the Shield Building and tie steel containment
vessel. Filters in the system then control the release of
radioactive contaminants to the environment. Shield
building OPERABILITY is required to ensure retention-of
Primary containment leakage and proper operation of the
SBACS.

The-SBACS consists of two separate and redundant trains.
Each train--includes a heater, cooling coils, prefilter,
moisture separators, high-efficiency particulate air (HEPA)
filter, activated charcoal adsorber sectian for removal of ,

radiciodines, and fan. Ductwork, valves, and/or dampers and
instrumentation also form part of the system. The_ moisture
separators function to reduce the moisture content of the
airstream. A second bank of HEPA filters. follows-the
adsorber section to collect carbon fines and provide backup
in case of failure of the main HEPA filter bank. Only the
upstream HEPA filter and the charcoal adsorber section are

(continued)

(continued)
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SBACS
B 3.6.14

BASES (continued)

BACKGROUND credited in the analysis. The system initiates and
(continued) maintains a negative air pressure in the shield building by

means of filtered exhaust ventilation of the shield building
following receipt of a safety injection signal. The system
is described in Reference 3.

The prefilters remove any large particles in the air, and
the moisture separators remove any entrained water droplets
present, to prevent excessive loading of the HEPA filters
and charcoal:adsorbers. Heaters may be included for
moisture removal on systems that operate in high humidity.
Continuous operation of each train, for at least 10 hours
per month,;with heaters on, reduces moisture buildup on
their HEPA filters and,adsorbers. The cooling coils cool
the air to keep 1.he charcoal beds from becoming too hot due
to absorption of. fission product.

During normal operation, .the Shield Building Cooling System
is aligned to bypass the SBACS's HEPA filters and charcoal
adsorbers. For SBACS: operation following a DBA, however,
the bypass dampers automatically reposition to draw the air
through the filters and adsorbers.

The SBACS reduces the radioactive content in the shield
building atmosphere following a DBA. Loss of the SBACS
could cause site-boundary doses, in the event of a DBA, to
exceed the values given in the licensing basis.

[For this facility, the shield building access opening doors
consist of the following:]

___

APPLICABLE The SBACS design basis is established by the consequences of
SAFETY ANALYSES the limiting DBA, which is a LOCA. The accident analysis

(Ref. 4) assumes that only one train of the SBACS is
functional due to a single failure that disables the other
train. The accident analysis accounts for the reduction in
airborne radioactive material provided by the remaining one
train of this filtration system. The amount of fission
products available for release from containment is
determined for a LOCA.

The modeled SBACS actuation in the safety analysis is based
upon a worst-case response time associated with exceeding a

(continued)

(continued)
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SBACS

B 3.6.14

O
BASES (continued).(y

_

APPLICABLE safety injection initiating signal. The total response
SAFETY ANALYSES time, from exceeding the signal setpoint to attaining the

(continued) negative pressure of ( ) inch water gauge in the shield
building, is (23] seconds. This response time is composed
of signal delay, diesel generator startup and sequencing
time, system startup time, and time for the system to attain
the, required pressure after starting.

,;The 58ACS satisfies Criterion 3 of the NRC Interim Policy
-,[ Statement,
g, %

-
.

~ ;&&
. ~ .

LCO "In'the,even't ofia DBA, one SBACS train is requireo' to
provide the minimum particulate iodine removal assumed in '

thessafety.;-analysis. Two trains of the Shield Building Air
Cleanup System ~must be OPERABLE to ensure that at least one
train will;cperate, assuming that the other train is
disabled!by a single active failure. Furthermore, all
Shield Building-access opening doors must be closed.

A train is considered OPERABLE when its associated:

Fan.isOPERANE;'
'

a. ; f
b. HEPA filter and charcoal adsorber are not excessively

restricting flow and are capableLof, performing their
filtration functions;

c. Heater, cooling coils, moisture separators, ductwork,
valves, and dampers are OPERABLE; and

d. SRs are met.

[For this facility, a closed shield building access opening
door constitutes the following:]

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

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

(continued)
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SBACS
B 3.6.14

BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could lead to fission-product
release to containment that leaks to the shield building.
The large-break LOCA, on which this system's design is
based, is a full-power event. Less severe LOCAs and leakage
still require the system to be OPERABLE throughout these
MODES. The probability and severity of a LOCA decreases as
core power and Reactor Coolant System pressure decrease.
With the reactor shut down, the probability of release of
radioactivity resulting from such an accident is low,

in MODES 5 and 6, the probability and consequences of a DBA
are low due to the pressure and temperature limitations in
these MODES. Under these conditions, the filtration system
is not' required to be OPERABLE (although one or more trains
may be operating for other reasons, such as habitability
during maintenance in the shield building annulus).

ACTIONS ad
With one SBACS train inoperable, the inoperable train must
be restored to OPERABLE status within 7 days. The
components in this degraded condition are capable of
providing 100% of the iodine-removal needs after a DBA. The
7-day Completion Time is based on consideration of such
factors as the availability of the OPERABLE redundant SBACS,

| train and the low probability of a DBA. occurring during the
period. The Completion Time is adequate to make most
repairs.

Concurrent failure of two SBACS trains would result in the
loss of functional capability. Therefore, LC0 3.0.3 must be
entered immediately.

ikl

When one or more shield building access doors are
i inoperable, the inoperable door must be restored to OPERABLE
I status within 24 hours. [The 24-hour Completion Time is

considered reasonable for this facility for the following
'

reasons:]

| (continued)
!

| (continued)
|

0
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SBACS
B 3.6.14

BASES (continued)J
ACTIONS Condition B includes a Note to provide clarification that

(contint.T each shield building access opening door is treated as an
independent entity with an independent Completion Time.

An additional Note is included above Required Action B.1
that allows entry and exit through closed access opening
doors for normal transit.

.C.1'and C.2

If the SBACS train and all shield building access doors
cannot be restored to OPERABLE status in the associated

| Completion Time, the plant must be placed in a MODE in which
~the LCO does not apply. This is done by placing the plant
in at:least MODE 3 within 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 'n an orderly manner and without challenging
plant syst ms,

y

D SURVEILLANCE SR 3.6.14.1 6[ A ,' Na
REQUIREMENTS A Y-

Operating each SBACS train'for 2:15sminutes ensures that all
trains are OPERABLE and that all associated controls are
functioning properly. It also ensuresjthat blockage, fan or
motor failure, or excessive vibration'ca~n be detected for
corrective action. For systems with heaters, operation with
the heaters on (automatic heater cycling to maintain
temperature) for 2 10 hours eliminates moisture on the
adsorbers and HEPA' filters. Experience from filter testing
at operating plants indicates that the 10-hour period is
adequate for moisture elimination on the adsorbers and HEPA
filters. The 31-day Frequency was developed in considera-
tion of the known reliability of fan motcrs and controls,
the two-train redundancy available, and the iodine-removal
capability of the~ Containment Spray System.

_

SR 3.6.14.2

The Ventilation Filter Testing Program (VFTP)
(Specificatioli 5.8.4.5) encompasses all the SBACS filter
tests consistent with Regulatory Guide 1.52 (Ref. 5). The
VFTP includes testing HEPA filter performance, charcoal

(continued)

(continued)
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SBACS
B 3.6.14

BASES (continued)
-__

SURVEILLANCE adsorber efficiency, minimum system flow rate, and the
REQUIREMENTS physical properties of the activated charcoal (general use

(continued) and following specific operations). Specific test
Frequencies and additional information are discussed in
detail in the VFTP. The following tests are included:

a. Verification of the in-place (cold) penetration and
bypass dioctyl phthalate (D0P) test leakage of each
SBACS: train (the cold 00P test confirms the validity
of the preinstallation hot DOP test and allows proper
filter, performance to be inferred);

b. Verificat. ion of the in-place penetration and bypass
halogenated hydrocarbon refrigerant gas test leakage
of each SBACS train (this test determines that no
bypass > paths exist through or around the charcoal
adsorber bed);'

c. Verification of.the methyl-iodide penetration of a
charcoal sample from each filter bed (this test
verifies that the charcoal adsorption capability is
within required limits);

d. Verification that the flowirate"of.each SBACS train
and the pressure drop;across the combined prefilters,
HEPA filters, and charcoal adsorber banks are withinz

the required limits; and

e. Verification, for systems with heaters, of the proper
function of each SBACS train's heaters.

SR 3.6.14.3-

The automatic startup ensures that each SBACS train responds
properly. The 14-month Frequency was developed considering
it is prudent that this Surveillance be 3erformed only
during a plant outage. This is due to tie 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 that these components
usually pass the SR when performed on the 14-month
Frequency. Therefore the Frequency was concluded to be
acceptable from a reliability standpoint. Furthermore, the
SR interval was deveioped considering that the SBACS

(continued)

(continued)
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SBACS
'

B 3.6.14

[ ) BASES (continued)
L/

SURVEILLANCE equipment OPERABILITY is demonstrated on a 31-day Frequency
REQUIREMENTS by SR 3.6.14.1.

(continued)
SR 3.6.14.4

The filter bypass dampers are tested to verify OPERABILITY.
The dampers are in the bypass position during normal
operation and must reposition for accident operation to draw
air through the filters. The Frequency of 14 months is
considered t a be acceptable based on damper reliability and
design, mild environmental conditions in the vicinity of the

. dampers, and the fact that operating experience has shown
that the dampers usually pass the 14-month SR.

SR 3.6.14.5

The proper functioning of the fans, dampers, filters,
adsorbers Jetc. as.a system is verified by the ability to
produce the required negative pressure 2 0.5-inch water
gauge with respect to-the adjacent area during test
operation within one minute. The negative precare assures
that the building is adequately sealed and '.nat leakage from
the building will;be prevented, since outtide air will be(n) drawn in by the low >ressure. The negati"e pressure must be

V established within tie time limit to ensure that no
significant quantity of radioactive materials leak from the
shield building prior to developing the. negative pressure.

The Frequency of 14 months is ' consistent with Regulatory
Guide 1.52 (Ref. 5) guidance for functional testing.

SR 3.6.14.6

[For this facility, the purpose of this SR is as #ollows:]

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, General Design Criterion 41, " Containment
Atmosphere Cleanup."

2. Title 10, Code of Federal Regulations, Part 100,
100.11, " Determination of Exclusion Area, Low
Population Zone, and Population Center Distance."

(continued)
._

(continued)
/ \
L)
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SBACS
B 3.6.14

BASES (continued)

REFERENCES 3. [ Unit Name) FSAR, Section [ ), "[ Fission Product
(continued) Removal and Control Systems)."

4. [ Unit Name) FSAR, Section [ ), "[ Accident Analysis]."

5. Regulatory Guide 1.52, Rev. 2, " Design, Testing and
Maintenance Criteria for Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air
Filtration and Absorption Units of Light-Water Cooled

- Nuclear Power Plants."
.s -

I
1

O
s

I i

5
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ARS

B 3.6.15

(9 0 3.6 CONTAINMENT SYSTEMS

V
D 3.6.15 Mr_bturn Sv. stem ( ARS1 (Ice Condenser)

BASES
u -

BACKGROUND The ARS is designed to assure the rapid return of air from
the upper to the lower containment compartment after the
initial blowdown following a Design Basis Accident (DBA).
The return of this air to the low ? com)artment and
subsequent recirculation back up throug1 the ice condenser
assists in cooling the containment atmosphere and limiting
post-accident pressure and temperature in containment to
)ess than design values. Limiting pressure and temperature
would ensure containment OPERABillTY and reduce the release
of fission-product radioactivity from containment to the
environment in the event of a DBA to less than the
guidelines of 10 CFR 100 (Ref. 1) or the NRC staff-approved
licensing basis (e.g., a specified fraction of 10 CFR 100
limits).
The ARS provides ps& accident hydrogen mixing in selected
areas of containment. The associated Hydrogen Skimmer
System consists of hydrogen collection hecders routed too

( potential hydrogen pockets in containment, terminating on
the suction side of either of the two ARS fans at the header'

isolation valves. The minimum design flow from each
potential hydrogen pocket is sufficient to limit the local
concentration of hydrogen.

The ARS consists of two separate trains of equal capacity,
each capable of meeting the design bases. Each train
includes a 100%-capacity air return fan, associated damper,
and hydrogen collection headers with isolation valves. Each
train is powered from a separate ENGINEERED SAFETY FEATURE
(ESF) bus.

The ARS fans are automatically started and the hydrogen
collection header isolation valves are opened by the
containment pressure High-High signal 10 minutes after the
containment pressure reaches the pressure setpoint. The
time delay ensures that no energy released durino ine
initial phase of a DBA will bypass the ice bed t6 rough the
ARS fans or Hydrogen Skimmer System.

(continued)
.

(continued)
g
( \
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ARS

B 3.6.15

BASES (continued)

BACKGROUND After starting, the fans displace air from the upper
(continued) compartment to the lower compartment, thereby returning

the air that was displaced by the high-energy line break
blowdown from the lower compartment and equalizing pressures
throughout containment. After discharge into the lower
compartment, air flows with : team produced by residual heat
through the ice condenser doors into the ice condenser
compartment where the steam portion of the flow is
condensed. The air flow returns to the upper compartment
through the top deck doort in the upper portion of the ice
cendenser compartment. The ARS fans operate continuously
after actuation, circulating air through the containment
volume and purging all potential hydrogen pockets in
containment. 'When the containment pressure falls below
a predetermined value, the ARS fans are automatically de-
energized. Thereafter, the fans are automatically cycled
on and off if necessary to control any additional
containment pressure transients.

The ARS also functions, after all the ice has melted, to
circulate any steam still' entering the lower compartment to
the upper compartment where the Containment Spray System can
cool it.

The ARS is an ESF system. It is designed to ensure that the
heat removal capability required during the cost-accident
period can be attained. The operation of the ARS in
conjunction with the ice bed. the Containment Spray System,
and the Residual Heat Removal (RUR) System spray, provide
the required heat-removal capability to limit post-accident
conditions to less than the containment design values.

_ - - - .

,

APPLICABLE The limiting DBAs considered relative to containment
SAFETY ANALYSES OPERABILITY are the loss-of-coolant accident (LOCA) and the

steam line break (SLB). The LOCA and SLB are analyzed using
computer codes designed to predict the resultant containment
pressure and temperature transients. DBAs u e aswmed not
to occur simultaneously or consecutively The postulated
DBAs are analyzed, in regard to ESF syrc as, assuming the
loss of one ESF bus, which is the worst case single active
failure and results in one train each d the Containment
Spray System, RHR System, and ARS being inoperable (Ref. 2).
The DBA analyses show that the maximum peak containment

(continued)

(continued)
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ARS

B 3.6.15

BASES (continued)

APPLICABLE pressure results from the LOCA analysis and is calculated to
SAFETY ANALYSES be less than the ccntainment design pressure.-

(continued)
For certain aspects of transient accident analyses,
maximizing the calculated containment piessure is not
co'iservative. In particular, the ecolin
the Emergency Core Cooling System (ECCS)g effectiveness ofduringthecore: reflood phase of a LOCA analysis increases witn increasing
containment backpressure. For these calculations, the

- containment backpressure is calculated in a manner designed
f to conservatively minimize, rather than maximize, the

' calculated transient containment pressures, in accordances

. with.10 _CFR 50, ApperJtx K (Ref. 3).
' c.g

The maximum peak containment atmosphere temperature results
from the SLB analysis and was calculated to exceed the
containment design temperature for (unit-specific time
period) during t;1e transient. The basis of the containment
design temperature, howe a r, is to ensure OPERABILITY of
safety-related equipment inside containment (Ref. 4).
Thermal analyses,.show that the time interval during which
the containment atmosphere' temperature exceeds the
containment design | temperature is short enough that

\ equipment surface: temperatures remain below the design
temperature. Therefore, it,is concluded that the calculated
transient containment atmosphere temperatures are acceptable
for the SLB. L,

,

The analysis for minimum internal containment pressure
(i.e., maximum external differential containment pressure)
assumes inadvertent simultaneous actuation of both the ARS
and the Containment Spray System. The containment vacuum
relief valves are designed to accommodate inadvertent
actuation of either or both systems.

The modeled ARS actuation from the containment OPERABILITY
analysis is based upon a response time associated with
exceeding the containment pressure High-High signal setpoint
to achieving full ARS air flow. A delayed response time
initiation provides conservative analyses of peak calculated
containment temperature and pressure responses. The ARS
total response time of ?00 seconds consists of the built-in
signal delay.

(continued)

-(continued)
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ARS

B 3.6.15

BASES (continued)

hPPLICABLE The ARS tatisfies Criterion 3 of the NRC Interim Policy
SAFETY ANALYSES Statement.

(continued)

LCO In the event of a DBA, one train of the ARS with the
Hydrogen Skimmer System is required to provide the minimum
air recirculation for heat removal and lydrogen mixing
assumed in the safety analyses. To ensure this requirement
is' met, two trains of the ARS with the Hydrogen Skimmer
System must be OPERABLE. This will ensure that at least one
train will operate assuming the worst-case single failure
occurs, which is in the ESF power supply.

(for this facility, an OPErtABLE ARS train constitutes the
following:]

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

(for this facility, those required support systems which
upon their failure do not require declaring the ARS
inoperabic and their justification are as follows:)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ARS. Therefore, the LC0 is applicable in MODES 1, 2,
3, and 4.

;

| In MODES 5 and 6, the probability and consequences of these
j events are reduced due to the pressure and temperature

limitations of these MODES. Therefore, the ARS is not!

required to be OPERABLE in these MODES to ensure containment
| OPERAB'.LITY,
|

_

ACTIONS M
If one of the required trains of the ARS is inoperable, it
must be restored to OPERABLE status within 72 hours. The
components in this degraded condition are capable of

(continued)

(continued)
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ARS

B 3.6.15,

; BASES (continued)

ACTIONS providing 100% of the heat-removal and hydrogen-skimming
(continued) needs after an accident. The 72-hour Completion Time was

. developed taking into account the redundant heat-removal and
hydrogen-skimming capability of the OPERABLE ARS train and
the low probability of a DBA occurring in this period.

Concurrent failure of two ARSs would result in the loss of
functional capability. Therefore, LCO 3.0.3. must be
entered immediately.c

4fB.1andB.2u .,

Pif the AR$~ train cannot be restored to OPERABLE status in
*the associated Completion Time, the plant must be placed in

a MODE in which the LCO does not apply. This is done by
) lacing the plant in at least MODE 3 within 6 hours and in
A00E' S witMn'36 hours. The allowed Completion Times are
reasonable. based.on. operating experience, to reach the i

required NODES from full power in an orderly manner and
without challenging, plant systems.

, ,

~

t SVRVEILLANCE- SR 3.6.15.1 ,

REQUIREMENTS . . ,

'

Verifying that each .ARS fan' starts on an actual or simulated
actuation signal and operates for 1 15 minutes is sufficient
to ensure that all fans are OPERABLE and that all associated
controls and time delays are, functioning properly. It

also ensures that blockage, fan and/or motor failure, or
excessive vibration can be detected for corrective action.
The 92-day Frequency was developed considering the known
reliability of fan motors and controls and the two-train
redundancy available.

SR 3.6.15 2

Verifying fan motor current at rated speed with-the
return air dampers closed confirms one operating condition
of the fan. This test is indicative of overall fan motor
performance. Such inservice inspections confirm component
OPERABILITY, trend performance, and detect incisient
failures by indicating abnormal performance. T1e Frequency
of 92 days conforms with the testing requirements for
similar ESF equipment and considers the known reliability of

(continued)

(continued)
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ARS

B 3.6.15

BASES (continued)
_

SURVEILLANCE fan motors and controls and the two-train redundancy
REQUIREMENTS available.

(continued)
SR 3.6.15.3

Verifying the OPERABILITY of the return air damper provides
assurance that the proper flow path will exist when the fan
is started. By applying the correct counterweight, the
damper operation can be confirmed. The Frequency of 92 days
was developed considering the importance of the dampers,
their location, physical environment, and probability of
failure. Operating experience has also shown this Frequency
to be acceptable.

SR 3.6.15.4

Verifying the OPERADIllTY of the motor-operated valve in the
Hydrogen Skimmer System collection header to the lower
containment compartment provides assurance that the proper
flow path will exist when the valve receives an actuation
signal. This Surveillance also confirms that the time delay
to open is within specified tolerances. The 92-day
frequency was developed considering the known reliability of
the motor-operated valves and controls and the two-train
redundancy available. Operating experience has also shown
this Frequency to be acceptable.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100.11
" Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

2. [Vnit Name] FSAR, Section ( ), "(Containment .

Systems)."

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

4. Title 10, Code of Federal Regulations, Part 50.49,
" Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants."

O
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Ice Bed
B 3.6.16

B 3.6 CONTAINMENT SYSTEMS

B 3.6.16 Ice Bed (Ice Condenser)

BASES

BACKGROUND The ice bed consists of over 2,721,600 lb of ice stored in
baskets within the ice condenser. Its primary purpose is to
provide a large heat sink in the event of a release of

, energy,from a Design Basis Accident (DBA) in containment.
C The ice would absorb energy and limit containment peak

,J " aressure and temperature during the accident transient.
Limiting the pressure and temperature would ensure

,

' containment'0PERABILITY and reduce the release of fission-
" product radioactivity from containment to the environment to

less than~the guidelines of 10 CFR 100 (Ref. 1) or the NRC
staff-approved licensing basis (e.g., a specified fraction
of 10 CFR 100 limits).

Theice$c$ denser |is'anannularcompartmentenclosing
approximately 300 degrees of the perimeter of the upper
containment compartment, but penetrating the operating deck
so that a portion extends into the lower containment

/a compartment. The lower portionthas a series of hinged doors
exposed to the atmosphere of thellower containment compart-
ment which, for normal plant operation, are designed to
remain closed. At the to) of the ice condenser is another
set of doors exposed to tie atmosphere of the upper
compartment, which also remain closed during normal plant
operation. Intermediate deck doors, located below the top
deck doors, form the floor ofsa plenum at the upper part of
the ice condenser. These drars also remain closed during
normal plant operation. The pper plenum area is used to
facilitate surveillance and maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser
are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser's primary
function of condenshg steam and absorbing heat energy
released to the containment during a DBA.

In the event of a DBA, the ice condenser inlet doors
(located below the operating deck) open due to the pressure
rise in the lower compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure increase within the ice condenser causes

(continued)

(continued)
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Ice Bed
B 3.6.16

BASES (continued)

BACKGROUND the intermediate deck doors and the top deck doors to open,
(continued) which allows the air to flow out of the ice condenser into

the upper compartment. Steam condensation within the ice
condenser limits the pressure and temperature buildup in
containment. A divider barrier separates the upper and
lower compartments and ensures thet the steam is directed
into the ice condenser.

The ice, together with the containment spray, is adequate to
absorb the initial blowdown of steam and water from a DBA
and the additional heat loads that would enter containment
during several hours following the initial blowdown. The
additional heat loads would come from the residual heat in
the reactor core, the hot piping and components, and the
secondary system, including the steam generators. During
the post-blowdown period, the Air Return System (ARS)
returns upper compartment air through the divider barrier to
the lower compartment. This serves to equalize pressures in
containment and to continue circulating heated air and steam
from the lower compartment through the ice condenter where
the heat is removed by the remaining ice.

As ice melts, the water passes through the ice condenser
floor drains into the lower compartment. Thus, a second
function of the ice bed is to be a large source of borated
water (via the containment sump) for long-term Emergency
Core Cooling System (ECCS) and Containment Spray System
heat-removal functions in the recirculation mode.

A third function of the ice bed and melted ice is to remove
fission-product iodine that may be released from the core
during a DBA. Iodine removal occurs during the ice melt
phase of the accident and continues as the melted ice is
sprayed into the containment atmosphere by the Containment
Spray System. The ice is adjusted to an alkaline pH that
facilitates removal of radioactive iodine from the
containment atmosphere. The alkaline pH also minimizes the
occurrence of the chloride and caustic-stress corrosion on

! mechanical systems and components ex)osed to ECCS and
Containment Spray System fluids in tie recirculation mode of
operation.

(continued)

(continued)
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1
j Ice Bed
j B 3.6.16 l

BASES (continued)

!

i BACKGROUND lt is imaortant for the ice to be uniformly distributed
|- (continued) around tie 24 ice condenser bays and for open flow paths to

exist around ice baskets. This is essecially important,

i during the initial blowdown so that t1e steam and water
j mixture entering the lower compartment do not pass through
1 only part of the ice condenser, depleting the ice there
"

whipbypassingtheiceinotherbays.
I ,TeeMnomenathatcandegradetheicebedduringthelong

f oervice period are:
y 9, 1

(i'
a. Less of,1ce by melting or sublimation; and ;g% .t

$ "yObsbdion of flow passages through the ice bed due
m n

'

)
1- ,to Wildup.of frost or ice. Both of these degrading '

1 ;phenomenar are reduced by minimizing air leakage into'

and out_ of the ice condenser.-

,

Theice$densurescontainmentOPERABILITYbylimitingthe
'

; temperature and pressure that could be expected following a
'

DBA. Ensuring containment OPERABILITY limits leakage of
fission-product radioactivity from containment to the

O environment. Intthe event ~of a DBA, loss of containment
OPERABILITY could cause site-boundary doses to exceed values
given in the licensing basis.-

1

| APPLICABLE The ice bed ensures containment--OPERABillTY by limiting
! SAFETY ANALYSES the pressure and temperature that could be experienced
' following a DBA. The limiting DBAs considered relative to

containment OPERABILITY are the loss-of-coolant accident,

(LOCA) and-the steam line break (SLB). The LOCA and SLB are
analyzed using computer codes designed _to predict the
resultant containment pressure and temperature transients.
DBAs are not assumed to occur simultaneously or
consecutively.

! Although the ice condenser is a passive system that requires
L no electrical power to perform its function, the containment

Spray System and the ARS also function to assist the ice bed
in limiting pressures and temperatures. Therefore, the
postulated 9 bas are analyzed in regards to containment
ENGINEERED S VETY FEATURE (ESF) systems, assuming the loss
of one ESF bus, which is the worst-case single active

(continued)

(continued)
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Ice Bed
B 3.6.16

BASES (continued)
_

APPLICABLE failure and results in one train each of the Containment
SAFETY ANALYSES Spray System and ARS being inoperable.

(continued)
The limiting DBA analyses (Ref. 2) show that the maximum
peak containment pressure results from the LOCA analysis,
and is calculated to be less than the containment design
pressure.

For certainiaspects of the transient accident analyses,
max, lairing the calculated containment pressure is not
conservative. In ptrticular, the cooling effectiveness of

~

the ECCS during the core reflood phase of a LOCA analysis
increases with. increasing containment backpressure. For
these calculations, the containment backpressure is~

calculated in a manner: designed to conservatively minimize,
rathcr than maximize, the calculated transient containment
pressures, in accordance with 10 CFR 50, Appendix K
(Ref.3), f. .

,
*

Themaximumpeakcontainmentatmospheretem)eratureresults
from the SLB analysis'end is discussed in tie Bases for
Specification 3.6.5, "Containmer,t' Air Temperature."

In addition to calculating the overall. peak containment
pressures, the DBA analyses include calculation of the
transient differential pressures that occur acrosss

subcompartment walls during the initial; blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand these local tran4ent
pressure differentials for the limiting DBAs.

The ice bed satisfies Criterion 3 of the NRC Interim policy
Statement.

.

LC0 The ice bed LC0 requires the existence of the required
quantity of stored ice, appropriate distribution of the ice
and the ice bed, open flow paths through the ice bed, and
appropriate chemical content and pH of the stored ice. The
stored ice functions to absorb heat during a DBA, thereby
limiting containment air temperature and ressure. The
chemical content and pH of tie ice provide core shutdown
margin (boron content) and remove radioactive lodine from
the containment atmosphere when the melted ice is

(continued)

(continued) !
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Ice Bed
B 3.6.16

,

BASES (continued)

LCO recirculated through the ECCS and the Containment Spray
'

j (continued) System, respectively.

{ Ice bed OPERABILITY comprises the following:

a. The ice bed temperature maintained well below the
melting temperature to limit ice loss by melting and

;Osublimation (SR 3.6.16.1).
,a-y x

f7 [For this facility an OPERABLE ice bed temperature
gh channel is estabitshed in LC0 [ ] or SR ( ) andA

k g; ecenstitutes the following:]W o ,d ice boron concentration of a least (1800) ppm.s
'b A, stere

%(rorberatedwaterwhenthemeltediceisusedinthes sodium' tetraborate in order to meet the requirement
ECCS . recirculation mode of operation (SR 3.6.16.5.a).
Sodien tetraborate.is used since it has proven
effective,inLanintaining the boron content for long
storage periods;1 Sodium tetraborate also enhances the
ability of tWoolutionsto remove and retain fission-
product iodine.' ? .

O x s

AhighpH,[(9.0)heicea(955),toenhancetheandJc.
effectiveness of t nd the melted ice in
removing fission-product iodineifrom the containment
atmosphere. The pH range aise m 41mizes the

,

occurrence of chloride and caust< cJstress corrosion on
mechanical systems and components exposed to the ECCS
and Containment Spray System fluids in-the
recirculation mode of operation (SR 3.6.16.5.2),

d. A minimum ice mass of (2,721,600) lb, which includes a
(27J%allowanceabovethemassassumedinthesafety
ana yses. This allowance accounts for uncertainties
in measurement and possible ice losses between
Surve111ances (SR 3.6.16.2).

e. The azimuthal distribution, which assures that the ice
is uniformly distributed around the ice condenser
bays. This is especially important during the initial
blowdown-'so that the steam and water mixture entering
the lower compartment does not pass through part of
the ice condenser, depleting the ice there, while
bypassing the ice in other bays (SR 3.6.16.3),

(continued) |

(continued)
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Ice Bed
'

B 3.6.16

BASES (continued)

LCO f. Open flow channels through the ice bed and the ice
(conti..oed) condenser structures to ensure that the steam and

lower containment atmosphere will pass through and
contact the ice (SR 3.6.16.4); the partial blockage
(> (0.38) inch) of more than one flow channel in a
given ice condenser bay renders the ice bed
inoperable,

g. Periodic visual inspections to identify any

/_ detrimental structural wear, cracks, corrosion orother damage that could impair the function of the ice
baskets.(SR3.6.16.6).

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ice bed. Therefore, the LCO is applicable in MODES
1, 2, 3, and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the )ressure and temperature
limitations of these MODES. Tierefore, the ice bed is not
required to be OPERABLE in these MODES to ensure containment
OPERABILITY.

ACTIONS L.1

If the ice bed is inoperable, it must be restored to
OPERABLE status within 48 hours. The Completion Tin was
developed based on operating experience, which confirms that
due to the very large mass of stored ice, the parameters
comprising OPERABILITY do not change appreciably in this
time period. Because of this fact, the ;urveillance
frequencies are long (months), except for the ice bed
temperature, which is checked every 12 hours. if a degraded
condition is identified, even for temperature, with such a
large mass of ice it is not possible for the degraded
condition to significantly degrade further in a 48-hour
period. Therefore, 48 hours is a reasonable amount of time
to allow to correct a degraded condition before initiating a
shutdown.

(continued)

(continued)
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1

Ice Bed |
:

|- B 3.6.16
,

5O BASES (continued)'U
'

ACTIONS In the event that the required ice bed temperature channels
(continued) are found inoperable, the ice bed is considered to be not.

within limits and Required Action A.1 applies.

B.1 and B.2

If the ice bed cannot be restored within limits in the
associated Completion Time, the plant must be placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within 6 hours and in<

'

!90DE 5 within 36 hours. The allowed Completion Times are
-

reasoneble, based on operating experience, to reach the
required MODES from full power in an orderly manner without
challenging plant systems.

_ . . -

SVRVEILLANCE SR 3.6.18.1-
REQUIREMENTS

Verifying that'the maximum temperature of the ice bed is '

s [27)'f ensures that the ice is kept well below the melting
po' int. The 12-hour Frequency was based on operating experi-
ence, which ccafirmed that, due-to the large mass of stored,

ice, it is not-pessible:for the ice bed temperature to*

degrade significantly in a''12-hour. period, and on assessing
the proximity of the LCO limit to the melting temperature.

Furthermore, the 12-hour Frequency is considered adequate in
view'of indications in the control room, including the;

alarm, to alert the operator to an abnormal ice bed4

temperature condition. This SR may be satisfied by use of
the lce Bed Temperature Monitoring System.

The required number of 0PERABLE channels is established in
LCO[)orSR().
SR 3.6.16.2

,

The weighing program is designed to obtain a representative
sample of the ice baskets. The representative sample shall
include six baskets from each of the 24 ice condenser bays,
and consist of one ba aet from radial rows 1, 2, 4, 6, 8,
and 9. If no basket from a designated row can be obtained

for weighing,hed.a basket from the same row of.an adjacent bayshall be weig

(continued)

(continued)
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Ice Bed
B 3.6.16

BASES (continued)

SURVEILLANCE The rows chosen include the rows nearest the inside and
REQUIREMENTS outside walls of the ice condenser (rows 1 and 2, and B and

(continued) 9, respectively), where heat transfer into the ice condenser
is most likely to influence melting or sublimation.
Verifying the total weight of ice ensures that there is
adequate ice to absorb the required amount of energy to
mitigate the DBAs.

If a basket is found to contain < (1400) lb of ice, a
representative sample of 16 additional baskets from the same
bay shall be weighed. The average weight of ice in these 21
baskets shall-be 2 [1400) lb at a 95% confidence level.

Weighing 16 additional . baskets from the same bay in ihe
event a Surveillance reveals that a single basket contains
< (1400) Ib ensures that no local zone exists that is
grossly deficient in ice. Such a zone could experience
early melt-out during a DBA transient, creating a path for
steam to pass through the ice bed without begin condensec'.
The Frequency of 9 months was based on ice storage tests and
the allowance built into the required ice mass over and
above the mass assumed in the safety analyses. Operating
experience has verified that, with the 9-month Frequency,
the weight requirements are maintained with no significant
degradation between Surveillances..

SR 3.6.16.3
,

This SR ensures that the azimuthal distribution of ice is
reasonably uniform, by verifying that the average ice weight
in each of three azimuthal groups of ice condenser bays is
within the limit. The frequency of 9 months was based on
ice storage tests and the allowance built into the required
ice mass over and above the mass assumed in the safety
analyses. Operating experience has verified that,
with the 9-month Frequency, the weight requirements are
maintained with no significant degradation between
Surveillances.

SR 3.6.16.4

This SR ensures that the flow channels through the ice
ondenser have not accumulated an excessive amount of ice or

frost blockage. The visual inspection shall be made for two
or more flow channels per ice condenser bay and shall

(continued)

(continued)
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Ice Bed
B 3.6.16

m

BASES (continued)

SURVEILLANCE include the following specific locations along the flow '

REQUIREMENTS channel:,

(continued)
a. Past the lower inlet plenum support structures and

turning vanes;

b. , Between ice baskets;,

y

[&,cu :Past lattice frames;
i

m
d. yugh the intermediate floor grating; and

kgjh oughithe top deck floor grating.

The allowable (0.38:-inch-thick buildup of frost or ice is
basedien analysis' of containment response to a DBA with
partial blockage of the ice condenser flow passages. If a
flow channel'in a given bay is found to have an accumulation

-of-frost'er ice greater,than (0.38). inches thick,.a
representative < sample of 16 additional flow channels from
the same bay shall,be' visually inspected,

if these additional flow channels are all found to be
acceptable, the discrepent flowichannel may be considered
single, unique, andsacceptable deficiency. More than one
discrepant flow channel in a' bay if net acceptable, however.
These requirements are based on the; sensitivity of the
partial blockage analysis to additional blockage. The
Frequency of 9 months was based /on ice storage tests and the
allowance built into the required ice mass over and above
the mass assumed in the safety analyses.

SR 3.6.16.5

Verifying the chemical comnsition of the stored ice ensures
-that the stored ice has a boron concentration of at least
1800 ppm as sodium tetraborate and a high pH, 2 [9.0) and
5 [9.5),-in order to meet the requirement for borated water
when the melted ice is used in the ECCS recirculation mode
of operation. Sodium. tetraborate has been proven effective
in maintaining the boron content for long storage periods,
and it also enhances the ability of the solution to remove-
and retain fission-product iodine. The high pH is required
to enhance the effectiveness of the ice and the melted ice
in removing iodine from the containment atmosphere. This pH

L (continued)

V (continued)
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In Bed
B 3.6.16

BASES (continued)

SURVEILLANCE range also minimizes the occurrence of chloride and caustic
REQUIREMENTS stress corrosion on mechanical systems and components

(continued) exposed to ECCS and Containment Spray System fluids in the
recirculation mode of operation. The Frequency of 18 months
was developed considering these facts:

a. Long-term ice storage tests have determined that the
chemical composition of the stored ice is extremely
stable;

b. Operating experience has demonstrated that meeting the
boron concentration and pH requirements has never been
a problem; and

c. Someone would have to enter the containment to take
the sample, and if the unit is at power, that person
would receive a radiation dose.

SR 3.6.16.6

This SR ensures that a. representative sampling of ice
baskets, which are relatively thin-walled perforated
cylinders, have not been degraded by wear, cracks,
corrosion, or other damage. Each ice basket shall be raised
at least 12 feet for this inspection. The Surveillance
frequency of 40 months for a visual inspection of the
structural soundness of the ice baskets:is based on
engineering judgment, and considers such factors as the
thickness of the basket walls relative ~to corrosion rates
expected in their service environment and the results of the
long-term ice storage testing.

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 ( ), "(Containment
Systems]."

3. Title 10, Code of Federal Regulations, Part 50,
Appendix K, "ECCS Evaluation Models."
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Ice Condenser Doors
B 3.6.17

B 3.6 CONTAINMENT SYSTEMS

B 3.6.17 Ice Condenser Doors (Ice Condenser)

BASES

BACKGROUND The ice condenser doors consist of the inlet doors, the
intermediate deck doors, and the top deck doors. The
functions of the doors are to:

a. Seal the ice condenser from air leakage during the
lifetime of the unit; and

'b. .Open in the event of a Design Basis Accident (DBA) to
direct the hot steam-air mixture from the DBA into the
ice Bed, where the ice would absorb energy and limit

( Containment peak pressure and temperature during the
' accident transtent.

Limiting' the pressure -and temperature following a DBA would
ensure containment OMRABILITY and reduce the release of
fission-product-radioactivity from containment to the
environment to less;than the guidelines of 10 CFR 100

O (Ref. 1) or the NRC staff-approved licensing basis (e.g.,
a specified fraction of;10 CFR 100. limits).

The ice condenser is an annular compartment enclosing
approximately 300' of the perimeter of4the upper containment
compartment, but penetrating the operating deck so a portion
extends into the lower containment compartment. The inlet
doors separate the atmosphere of the lower compartment from
the ice bed inside the ice condenser. The top deck doors
are above the ice bed and exposed to the atmosphere of the
upper compartment. The. intermediate deck doors, located
below the top deck doors, form the floor of a plenum at the
upper part of the ice condenser. This plenum area is used
to facilitate surveillance and maintenance of the ice bed.

The ice baskets held in the ice bed within the ice condenser '

are arranged to promote heat transfer from steam to ice.
This arrangement enhances the ice condenser's primary
function of condensing steam and absorbing heat energy
released to the containment during a DBA.

(continued)

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

BACKGROUND In the event of a DBA, the ice condenser inlet doors
(continued) (located below the operating deck) open due to the pressure

rise in the !cwer compartment. This allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure. increase within the ice condenser causes
the intermediate deck doors and the top deck doors to open,
which allows the air to flow out of the ice condenser into
the upper compartment. Steam condensation within the ice
condensers limits the pressure and temperature buildup in
containment. A divider barrier separates the upper and
lower compartments and ensures that the steam is directed
into the ice condenser.

The ice, together with the containment spray, serves as a
containment heat-removal system and is adequate to absorb
the initial blowdown of steam and water from a DBA as well
as the additional heat loads that would enter containment
during the several hours following the initial blowdown.
The additional heat loads would come from the residual heat
in the reactor core, the hot alping and components, and the
secondary system, including tie steam generators. During
the post-blowdown period, the Air Return System (ARS)
returns upper compartment air through the divider barrier to
the lower compartment. This_ serves to: equalize pressures in
containment, and to continue circulating heated air and
steam from the lower compartment through the ice condenser,
where the heat is removed by the remaining ice.

The water from the melted ice drains into the lower
compartment where it serves as a source of borated water
(via the containment sump) for the Emergency Core Cooling
System (ECCS) and the Containment Spray System heat-removal
functions in the recirculation mode. The ice (via the
Containment Spray System) and the recirculated ice melt also
serve to clean up the containment atmosphere. .

The ice condenser doors assure that the ice stored in the
ice bed is preserved during normal operation (doors closed),
and that the ice condenser functions as designed if called
upon to act as a passive heat sink following a DBA. As

* such, the ice condenser doors are a contributing factor in
ensuring containment OPERABILITY. Ensuring containment
OPERABILITY limits leakage of fission-product radioactivity

(continued)

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

BACKGROUND from containment to the environment. Loss of containment
(continued) OPERABILITY could cause site-boundary doses, in the event of

a DBA, to exceed values given in the licensing basis.

APPLICABLE The limiting DBAs considered relative to containment
SAFETY ANALYSES OPERABILITY are the loss-of-coolant accident (LOCA) and the

steam line break (SLB). The LOCA and SLB are analyzed using
computer codes designed to predict the resultant containment
pressure and temperature transients. DBAs are assumed not
to occur simultaneously or consecutively.

Although the ice condenser is a passive system that requires
no electrical power to perform its function, the Containment
Spray System and ARS also function to assist the ice bed in
limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed with respect to ENGINEERED
SAFETY FEATURE (ESF) systems, assuming the loss of one ESF
bus, which is the worst-case single active failure and
results in one train each of the Containment Spray System
and the ARS being rendered inoperable.

[ h

The limiting DBA analyses (Ref. 2)from the LOCA analysis and
show that the maximum\ <

U peak containment pressure results
is calculated to be less than the containment design
pressure. For certain aspects of transient accident
analyses, maximizing the calculated containment pressure is
not conservative. In particular, the ECCS's cooling
effectiveness during the core reflood phase of a LOCA
analysis increases with increasing containment backpressure.
For these calculations, the containment backpressure is
calculated in a manner designed to conservatively minimize,
rather than maximize, the calculated transient containment
pressures, in accordance with 10 CFR 50, Appendix K
(Ref. 3).

The maximum peak containment atmosphere temperature results
from the SLB analysis and is discussed in Bases B 3.6.58,
" Containment Air Temperature."

An additional design requirement was imposed on the ice
condenser door design for a small-break accident in which
the flow of heated air and steam is not sufficient to fully
open the doors.

(continued)
O

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

APPLICABLE for this situation, the doors are designed 50 that all of
SAFETY ANALYSES the doors would partially open by approximately the same

(continued) amount. Thus, the partially opened doors would modulate the
flow so that each ice bay would receive an approximately
equal fraction of the total flow.

(for this facility, partial opening of the ice condenser
doors is accomplished as follows:)

This design feature assures that the heated air and steam
will not flow preferentially to some ice bays and deplete
the ice there without utilizing the ice in the other bays.

In addition to calculating the overall peak containment
pressures, the DBA analyses include the calculation of the
transient differential pressures that would occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand the local transient
pressure differentials for the limiting DBAs.

The ice condenser doors satisfy Criterion 3 of the NRC
Interim Policy Statement.

LCO This LC0 establishes the minimum equipment requirements to
assure that the ice condenser doors perform their safetyi

function. The ice condenser inlet doors, intermediate deck
doors, and top deck doors must be closed to minimize air
leakage into and out of the ice condenter, with its

i attendant leakage of heat into the ice condenser and loss of
f ice through melting and sublimation. The doors must be
'

OPERABLE to ensure the proper opening of the ice condenser
in the event of a DBA. OPERABILITY includes being free ofi

| any obstructions that would limit their opening, and for the
inlet doors, being adjusted such that the opening and
closing torques are within limits. The ice condenser doors
ensure containment OPERABILITY by functioning with the ice

I condenser to limit the pressure and temperature that could
| be expected following a DBA.

(continued)

O
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Ice Condenser Doors
B 3.6.17

(m BASES (continued)

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause an increase in
containment pressure and temperature requiring the operation
of the ice condenser doors. Therefore, the LCO is
applicable in MODES 1, 2, 3, and 4.

: The probability and consequences of these events in MODES 5
and 6 are reduced due to the pressure and temperature
limitation of these MODES. Therefore, the ice condenser
doors are not required to be OPERABLE in these MODES to
ensure containment OPERABilliY.

A Note has been added to provide clarificatisn that for this
LCO, all ice condenser doors are treated as an entity with a
single Completion Time.

ACTIONS M
If one or more inlet doors are physically restrained from
opening, the door (s) must be restored to OPERABLE status
within I hour. The Required Action is necessary to return

p) operation to within the bounds of the containment analysis,
The 1-hour Completion Time is consistent with the ACTIONS ofi

V LCO 3.6.1, " Containment," which requires containment to be
restored to OPERABLE status in 1 hour. |

M
If one or more doors are determined to be partially open or
otherwise inoperable for reasons other than Condition A, or
a door is found that is not closed, it is acceptable to
continue unit operation for up to 14 days provided the ice
bed temperature instrumentation is monitored once per
4 hours to ensure that the open or inoperable door is not
allowing enough air leakage to cause the maximum ice bed
temperature to approach the melting point. The Frequency of
4 hours is based on the fact that temperature changes
cannot occur rapidly in the ice bed because of the large
mass of ice involved. The 14-day Completion Time is based
on long-term ice storage tests that indicate that if the
temperature is maintained below [27]"F, there would not be a
significant loss of ice from sublimation, if the maximum
ice bed temperature is > (27)*F at sny time, the situation
reverts to Condition C and a Completion Time of 48 hours is

(continued)

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

ACTIONS allowed to restore the inoperable door to OPERABLE status
(continued) or enter into Required Actions D.1 and 0.2. ice bed

temperature must be verified to be within the specified
Frequency as augmented by the provisions of SR 3.0.2. If
this verification is not made, Required Action D.1 and
Required Action D.2. not Required Action C.1, must be taken.

L1

If the Required Actions B.1 or B.2 are not met, the doors
must be restored to OPERABLE status within 48 hours. The
48-hour Completion Time is based on the fact that, with the
very large mass of ice involved, it would not be possible
for the temperature to decrease to the melting point and a
significant amount of ice to melt in a 48-hour period.
Condition C is entered from Condition 8 only when the
Completion Time of Required Action B.2 is not met or the ice
Bed temperature has not been verified at the required
Frequenc3

D.1 and D.2

If the ice condenser doors cannot be restored to within
limits within the associated Completion Time, the plant must
be placed in 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 allowed Completion Times
are reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

SVRVEILLANCE SR 3.6.17.1
REQVIREMENTS

Verifying, by means of the Inlet Door Position Monitoring
System, that the inlet doors are in their closed positions
makes the operator aware of an inadvertent opening of one or
more doors. The Surveillance Frequency of 12 hours ensures
that operators on each shift are aware of the status of the
doors.

(continued)
__

(continued)
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Ice Condenser Doors
B 3.6.17 ,

BASES (continued) i

SURVEILLANCE SR 3.6.17.2
REQUIREMENTS

(continued) Verifying by visual inspection that each intermediate deck
door is closed and not impaired by ice, frost, or debris
provides assurance that the intermediate deck doors (which
form the floor of the upoer plenum where frequent
maintenance on the ice bed is performed) have not been left
open or obstructed. -The Frequency of 7 days is based on
engineering judgment and takes into consideration such
factors'as the frequency of entry into the intermediate ice-

.J ' condenser deck, the time required for significant frost
bui] dup,' and the probability that a DBA will occur.

<

.
. 1

'SR*~3.6;10 3
4

Verifyingby,visualinsby'ce,thattheicecondenserinletection
doors are not im) aired frost, or debris provides
assurance that t1e doors are free to open in the event of a
DBA. Forithis, facility,thefrequencyof(6) months
(3 months during;the first year after receipt of license) is
based on door design / which:does not allow water
condensation to freeze, and operating experience, which
indicates that the inlet' doors very rarely fail to meet

O their SR acceptance criteria. ~Because of high radiation in
the vicinity of the' inlet doors during power operation, this
Surveillance is normally performed during a shutdown.

|
' 'SR 3.6.17.4

Verifying the opening torque of the inlet doors provides
assurance that no doors have become stuck in the closed
position. The value of (675) inch.lb is bgsed on the designopening pressure on the doors of 1.0 lb/ft . For this
facility, the frequency of (6) months (3 months during the
first year after receipt of license) is based on the passive
nature of the closing mechanism (i.e., once adjusted, there
are no factors that would change the setting, except
)ossibly a buildup of ice; ice buildup is not likely.
10 wever, because of the door design, which does not allow
water condensation to freeze). Operating experience
indicates that the inlet doors very rarely fail to meet
their SR acceptance criteria. Because of high radiation in ;

the vicinity of the inlet doors during power operation, this '

Surveillance is normally performed during a shutdown.

(continued)

(continued)

WOG STS B 3.6-207 01/07/91 ll:00am

_. _ - _ - _- - __-



_ _ _ _ _ - _ - _ _ - _ _ _ - _ _

Ice Condeaser Doors $
B 3.6.17 .

BASES (continued)

SVRVEILLANCE SR 3.6.17.5
REQUIREMENTS

(continued) The torque test Surveillance ensures that the inlet doors
have not developed excessive friction and that the return
springs are producing a door-return torque within limits.
The torque test consists of the following:

1. Verify that the torque, T(OPEN), required to cause
opening motion at the (40)* open position, is
s (195) inch lb;

2. Verify that the torque, T(CLOSE), required to hold the
door stationary (i.e., keep it from closing) at the
[40)' open position, is 1 [78) inch.lb; and

3. Calculate the frictional 2 torque, T(FRICT) = 0.5
(T(0 PEN) - T(CLOSE)), and verify that the T(FRICT) is
s (40) inch.lb.,

The purpose of the friction and return torque specifications
is to ensure that, in the event of a small-break LOCA or
SLB, all of the 24 door pairs open uniformly. This assures
that, during the initial blowdown phase, the steam and water
mixture entering the lower compartment does not pass through
aart of the ice condenser, depleting the ice there, while
aypassing the ice in other bays, for this facility, the
frequency of (6) nionths (3 months during the first year
after receipt of license) is based on the ptssive nature of
the closing mechanism (i.e., once adjusted, there are no
known factors that would change the setting, except possibly
a buildup of ice; ice buildup is not likely, however,
because of the Joor oesign, which does not allow water
condensation to freeze). Operating experience indicates
that the inlet doors very rarely fail to meet their SR
acceptance criteria. Because of high radiation in the
vicinity of the inlet doors during power operation, this
acceptance criteria. Because of high radiation in the
vicinity of the inlet doors during power operation, this
Surveillance is normally performed during a shutdown.

SR 3.6.17.6

Verifying the OPERABillTY of the intermediate deck doors '

provides assurance that the intermediate deck doors are free
to open in the event of a DBA. The verification consists of

(continued)

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

SVRVEILLANCE visually inspecting the intermediate doors for structural
REQUIREHENTS deterioration, verifying free movement of the vent

(continued) assemblies, and ascertaining free movement of each door when
lif ted with the applicable force shown below:

Qqnr Ltf tina Force

a. Adjacent to crane wall s 37.4 lb
b. Paired with door adjacent to crane wall s 33.8 lb
c. Adjacent to containment wall 5 31.8 lb
d. Paired with door adjacent to containment s 31.0 lb

wall

The 18-month Frequency (3 months during the first year after
receipt of license) is based on the passive design of the
intermediate deck doors, the frequency of personnel entry
into the intermediate deck, and the fact that SR 3.6.17.2
confirms on a 7-day Frequency that the doors are not
impaired by ice, frost, or debris, which are ways a door
would fail the opening-force test (i.e., by stickir.g or from
increased door weight).

/'
i SR 3. 6.1 L 7

Verifying by visual inspection that the top desk doors are
in place and not obstructed provides assurance that the
doors are performing their function of keeping warm air out
of the ice condenser during normal operation, and would not
be obstructed if called upon to open in response to a DBA.
The frequency of 92 days is based on engineering judgment,
which considered such factors as the following:

a. The relative inaccessibility and lack of traffic in
the vicinity of the doors make it unlikely that a door
would be inadvertently lef t open;

b. Excessive air leakage would be detected by temperature
monitoring in the ice condenser; and

c. The light construction of the doors would assure that,
in the event of a DBA, air and gases passing through
the ice condenser would find a flow path, even if a
door were obstructed.

(continued)
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Ice Condenser Doors
B 3.6.17

BASES (continued)

REFERENCES 1. Title 10, Code of Federal Regulations, Part 100,
" Determination of Exclusion Area, Low Population Zone',
and Population Center Distance."

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

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

O
|
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Divider Barrier Integrity
B 3.6.18

3.6 CONTAINMENT SYSTEMS

B 3.6.18 Divider Barrier Intearliy (Ice Condenser)

8ASES

BACKGROUND The divider barrier consists of the operating deck and
associated seals, personnel access doors, and equipment
hatches that separate the upper and lower containment
compartments.. Divider barrier integrity is necessary to

/minimise bypassing of the ice condenser by the hot steam and
f f air mixture released into the lower compartment during a
V Design. Basis Accident (DBA). This ensures that most of the

N gases: pass through the ice Sed, which condenses the steam
'and limits' pressure and temperature during the accident
transient.. Limiting the pressure and temperature would
ensure containment OPERABILITY and reduce the release of

~

fission-product radioactivity from containment to the
environment in the event of a DBA to less than the

guidelines'ofl0 CFR.100 (Ref.1)d fraction of 10 CFR 100or the NRC staff-approvedlicensingbasis(e.g.,aspecifie
limits). 'Y"*

,

M

p In the event of a!DBA the' ice, condenser inlet doors
( (located below the operating deck open due to the pressure

rise in the lower compartment. T h allows air and steam to
flow from the lower compartment into the ice condenser. The
resulting pressure increase within thetice condenser causes
the intermediate deck doors and the dos panels at the top
of the condenser to open, which: allows the air to flow out
of the ice condenser into.the upper compartment. The ice
condenses the steam as it enters, thus limiting the pressure
and temperature buildup in containment. The divider barrier
separates the upper and lower compartments and ensures that
the steam is directed into=the ice condenser. 1he ice,
together with the containment spray, is adequate to absorb
the initial blowdown of steam and water from a DBA as well
as the additional heat loads that would enter containment
over several hours- following the initial blowdown. The
additional heat loads would come from the residual heat in,

'

the reactor core, the hot piping and components, and the
, secondary system, including the steam generators. During
' the post-blowdown period, .the Air Return System (ARS)

returns upper compartment air through-the-divider barrier to
the lower compartment. This serves to equalize pressures in

(continued)
_

(continued)
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Divider Barrier Integrity
B 3.6.18

BASES (continued)

BACKGROUND containment and to continue circulating heated air and steam
(continued) from the lower compartment through the ice condenser, where

the heat is removed by the remaining ice.

Divider barrier integrity ensures that the high-energy
fluids released during a DBA would be directed through the
ice condenser, and that the ice condenser would function as
designed if called upon to act as a passive heat sink
following a DBA. As such, the divider barrier ensures
containment OPERABILITY by limiting the pressure and
temperature that could be expected following a DBA.
Ensuring containment OPERABILITY limits leakage of fission-
product radioactivity from containment OPERABILITY to the
environment. Loss of containment OPERABIL11Y could cause
site-boundary doses, in the event of a DBA, to exceed values
given in the licensing basis.

APPLICABLE Divider barrier integrity ensures the functioning of
SAFETY ANALYSES the ice condenser to the limiting containment pressure and

temperature that could be experienced following a DBA. The
limiting DBAs considered relative to containment OPERABILITY
are the loss-of-coolant accident (LOCA) and the steam line
break (SLB). The LOCA and SLB are analyzed using computer
codes designed to predict the resultant containment pressure
and temperature transients. DBAs are assumed not to occur
simultaneously or consecutively.

Although the ice condenser is a passive system that requires
no electrical power to perform its function, the Containment
Spray System and the ARS also function to assist the ice Bed
in limiting pressures and temperatures. Therefore, the
postulated DBAs are analyzed, with respect to containment
ENGINEERED SAFJTY FEATURE (ESF) systems, assuming the loss
of one ESF bus, which is the worst-case single active
failure and results in the aerability of one train in
both the Containment Spray em and the ARS.

The limiting DBA analyses (Ref. 2) show that the maximum
peak containment pressure results from the LOCA analysis
and is calculated to be less than the containment design
pressure. The maximum peak containment temperature results
from the SLB analysis and is discussed in Bases B 3.6.5B,
" Containment Air Temperature."

(continued)

(continued)
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Divider Barrier Integrity
B 3.6.18

BASES (continued)V
APPLICABLF in addition to calculating the overall peak containment
SAFETY ANALYSES pressures, the DBA ant. lyses include calculation of the

(continued) transient differential pressures that occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand these local transient-
pressure differentials for the limiting DBAs.

The-divider barrier satisfies Criterion 3 of the NRC Interim
Policy Statement.4

$
,

LC0 This LCO establishes the minimum equipment requirements to
ensure that the divider barrier performs its safety function [
of ensuring that bypass leakage, in the ev> ant of a DBA, does
not exceed the bypa.;s leakage assumed 19 the accident
analysis.t I' cluded c.re the requiremeds that the personnel'n
access doors and equipment hatches in the divider t$rrier
are OPERABLE and. closed, and that the dividor barrter seal

'

is-properly installed and has not degraded with time. An
exception to the requirement that the doors be closed is

.T made to allow personnel transit; entry through the divider
barrier. The basis of. this;exceptica is the assumption
that, for personne1EtransitL the time during which a door is
open will be short (i.e., shorter fian the Completion Time
of I hour for Condition A). The divider barrier ensures

, containment OPERABILITY-by functioning With the ice
condenser to limit the pressure and temperature that could
be expected following a DBA.'

- - -

APPLICABILITY In M^0ES 1, 2, 3, and 4, a DBA could cause an increase in
containment' pressure and temperature requiring the-integrity
of the divider barrier. Therefore, the LCO is applicable in
MODES 1, 2, 3, and 4.

The probability and consequences of these events in MODES 5
and 6 are low due to the pressure and temperaturei

limitations of these MODES. As such, divider barrier
integrity is not required in these MODES to n*
containment OPERABILITY.

(continued)
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Divider Barrier Integrity
B 3.6.18

BASES (continued)

ACTIONS M
If one or more personnel access doors or equipment hatches
is inoperable or open, except for personnel transit entry,
I hour is allowed to restore the door (s) to OPERABLE status
and the closed position. The 1-hour Completion Time is
consistent with LCO 3.0.1, which requires that containment
be restored to OPERABLE status within I hour.

Required Action A.1 has been modified by a Note to provide
clarification. that for this LCO, all personnel access doors
and' equipment > hatches are treated as an entity with a single

~

Completion Time.-

M
If the di der barrier seal is inoperable, I hour is allowed
to restore the seal to OPERABLE status. The 1-hour
completion Time is consistent with LC0 3.6.1: which requires
that containment be restored to OPERABLE stetus within
1 Four

C.1 and LZ

If the Required Actions are not met within the required3

~
Completion Time, the plant must be placedLin a MODE where
the requirement does not apply. This isiperformed by
placing the plant in MODE 3 within 6 hours and in MODE 5a

i within 36 hours. The allowed Completion Times are
< reasonable, based on operating experience, to reach the

required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.18.1
REQUIREMENTS

Verification by visual inspection that all personnel access
doors and equipment hatches between the upper and lower
containment compartments are closed provides assurance tb
divider barrier integrity is maintained prior to the reactor
being taken from MODE S to MODE 4. This Sk is necessary
because many of the doors and hatches may have been opened
for maintenance during the shutdown.

._

(continued)
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Divider Barrier Integrity
.'B 3.6.18

l SASES .(continued)

SURVEILLANCE SR 3.6.18.2
REQUlitEMENTS

(continued) Vrification that the personnel access door and equipment-
- ich seals, sealing surfaces, and alignments are acceptable
. >vides assurance-that divider barrier integrity is<

maintained. This inspection cannot be made when the door or
hatch is closed. Therefore, SR 3.6.18.2 is required for
each door or hatch that has been opened, )rior to the final

. closure. Some doors and hatches may not )e opened for long
4~eperiods of time. Those that use resilient materials in the

g seals must be opened and inspected at least once every
4" 10 years to; provide assurance that the seal material has not

aged to the| mint of degraded performance. The Frequency of
10' years:is )ased on the known resiliency of the materials
used forLsealsh the fact that the openings have not been '

opened ~(to cause wear), and operating experience that
confirms that the seals inspected at this Frequency have-

been found to be acceptable.

SR 3.6.18.3) '~ w
Verification aftEr each opening of a personnel access door

O or equipment hatch?thattit'has;been closed makes the
Q operator aware ofithe}importance 'for closing it and thereby

provides.additionalcassur:.nce that) divider barrier integrity
is maintained while in applicable N0 DES.

t.
SR 3.6.18.4 ?

4

7. 3

>
Conductingperiodicphysicafpropertytestsondivider
barrier seal test coupons providos assurance that the seal
material has not degraded in the containment environment,
; including the effects of:irrac'iation with the reactor at

_ power. The required tests include -a tensile-strengthL test'

and a test for elongation. The Frequency of 18 months was
dev ^ oed considering such factors as the known resiliency
o' - seal material used, the inaccessibility of the seals
i asence of traffic in their vicinity, and the' plant
conditions needed to perform the SR. Operating experience
has shown that these components usually pass the
Surveillance test when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from

' a reliability standpoint.

(continued)

(continue'd)
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Divider Barrier Integrity I

B 3.6.18

BASES (continued)

SURVEILLANCE SR 3.6.18.5
REQUIREMENTS

(continued) Visual inspection of the seal around the perimeter provides
assurance that the seal is properly secured in place. The
Frequency of 18 months was developed considering such
factors as the inaccessibility of the seals and absence of
traffic in their vicinity, the strength of the bolts and
mechanisms _ used to secure the seal, and the plant conditions
needed~to perform the SR. Operating experience has shown
that'these components usually pass the Surveillance test
when performed on the 18-month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability

.

standpoint.

REFERENCES 1. Title '10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusion Area, Low Population Zone,
and Population Center Distance."

2. [ Unit Name) FSAR,'Section [ ), "[ Containment
Systems]."

3. Title 10, Code of' Federal 'Reguin' ions, Part 50.49,
" Environmental Qualification ef Electric Equipment
important to Safety for Nuclear Power' Plants."

5 *3::::::::::|i|3

O
WOG STS B 3.6-216 01/07/91 ll:00am



- - - - . .-- . - .. -- .

Containment Recirculation Drains
B 3.6.19

0 B 3.6 CONTAINMENT SYSTEMS

B 3.6.19 Containment Recirculation Drains (Ice Condenser)

BASES

BACKGROUND The containment recirculation drains consist of the ice
condenser drains and the refueling canal drains. The ice
condenser is partitioned into 24 bays, each having a pair of

_inletidoors that open from the bottom plenum to allow the
, -hot steam / air mixture from a Design Basis Accident (DBA) to

c enter the ice condenser. Twenty of the 24 bays have an ice
condenser floor drain at the bottom to drain the melted ice

dinto the lower compartment (in the 4 bays that do not have
" drains,tthe water drains through the floor drains in the
adjacent bays). --Each drain leads to a drain pipe that drops

.

down1several- feet, then makes one or more 90' bends and
exits into the lower compartment. A check (flapper) valve
at the end cf each pipe. keeps warm air from entering during3

normal o'peration, but when the water exerts. pressure, it
opens to allow the water to spill into the lower compart-
ment. This prevents water,from backing up and interfering
with the ice condenser inlet. doors. The water delivered to

n the mer containment serves to? cool the atmosphere as it

V( falls through to the floor'and provide a source of boratedl

water at the containment sump forsiong-term use by the
Emergency Core Cooling System (ECCS) land the containment
Spray System during the recirculation; MODE of operation.

'

The two refueling canal drains' are at low points in the
refueling canal. During a refueling, plugs are installed
in the drains and the canal is flooded to facilitate the
refueling process. The water acts to shield and cool the-
spent _ fuel as it is transferred from the reactor vessel to
storage. After refueling,-the canal is drained and the
plugs removed, in the event of a DBA, the refueling canal
drains are the main return path to the lower compartment for
Containment Spray System water sprayed into the upper
compartment.

The ice condenser drains and the refueling canal drains
ent.ure containment OPERABILITY by functioning with the ice
bed, the Containment Spray System, and the ECCS to limit the
pressure and temperature that could be expected following a
DBA.

(continued),

(continued)-
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Containment Recirculation Orains
B 3.6.19

BASES (continued)

BACKGROUND Ensuring containment OPERABILITY limits leakage of
(continued) fission-product radioactivity from containment to the

environment. Loss of containment OPERABILITY could cause
site-boundary doses, in the event of a DBA, to exceed values
given in 10 CFR 100 (Ref. 1) or the NRC staff-approved
licensing basis (e.g., a specified fraction of 10 CFR 100
limits).

APPLICABLE The containment recirculation drains protect the integrity
SAFETY ANALYSES of. the containment by functioning with the ice condenser,

the Containment: Spray System, and the ECCS to limit the
pressure 1nd. temperature that could be expected following a
DBA. The limiting DBAs considered relative to containment
OPERABILITY are'the loss-of-coolant accident (LOCA) and the
steam line break!(SLB). The LOCA and SLB are analyzed using
computer codes designed to predict the resultant containment
pressure and temperature, transients. DBAs are assumed not
to occur simultaneously or consecutively. Although the ice
condenser is a passive- system that requires no electrical
power to perform its function, the Containment Spray System
and the Air Return System (ARS) also function to assist the
ice bed in limiting pressures 'and temperatures. Therefore,
the analysis of the postulated DBAs, with respect to
ENGINEERED C'"ETY FEATURE (ESF) systems, assumes the loss of
one ESF bus, which is the worst-case single active failure
and results in one train of the Containment Spray System and
one train of the ARS being rendered inoperable.

The limiting DBA analyses (Ref. 2) show that the maximum
peak containment pressure results from the LOCA analysis and
is calculated to be less than the containment design
pressure. The maximum peak containment atmosphere
temperature results from the SLB analysis and is discussed
in Bases B 3.6.5, " Containment Air Temperature." In
addition to calculating.the overall peak containment
pressures, the DBA analyses include calculation of the
transient differential pressures that occur across
subcompartment walls during the initial blowdown phase of
the accident transient. The internal containment walls and
structures are designed to withstand these local transient
pressure differentials for the limiting DBAs.

The containment recirculation drains satisfy Criterion 3 of
the NRC Interim Policy Statement.

(continued)

WOG STS B 3.6-218 01/07/91 ll:00am



. _ . ._ _ . _ __ _ -_ __-

-

Containment Recirculation Drains-
B 3.6.19

BASES (continued)
b

LC0 This LCO establishes the minimum requirements to ensure that
the containment recirculation drains perform their safety
functions.- The ice condenser floor-drain valve disks must
be closed to minimize air leakage into and out of the ice
condenser during normal operation and mot open in the event
of a DBA when water begins to drain out. The refueling
canal drains must have their plugs removed and remain clear
torensure the return of Containment Spray-System water to

,the lower containment in the event of a DBA. The
4 containment recirculation drains ensure containment

f f0PERABILITY by functioning with the ice condenser, ECCS, and
% Containment:S) ray System to limit the pressure and

Gtemperature;t at could be expected following a DBA.

y e .

APPLICABILITY InMODES1,L2f3,and4,aDBAcouldcauseanincreasein
containment pressure and temperature, which would require
the operation of'the4 containment recirculation drains.
Therefore, 'theLLCO is) applicable in MODES 1, 2, 3, and 4.

%- -

. The probability and' consequences of these events in MODES-5

:(]j and 6 are low duaito the' pressure and temperature
limitations of these M00ESA Asmsuch, the containent

' recirculation drains;are nottrequired to be OPERABLE in
these MODES to ensure containment'0PERABILITY.

f%
'

ACTIONS &d

If one ice condenser floor- drain -is inoperable, I hour is
allowed to restore the drain to 0PERABLE status. The
Required Action is necessary to return operation to within
the bounds of the containment analysis. The 1-hour
Completion Time is consirtent with the' ACTIONS of LC0 3.6.1,
" Containment," which require that containment be restored to
OPERABLE status within I hour.

.

'

Concurrent failure of'more than-one ice condenser Floor
Drain will take the facility farther outside the bounds of
the containment analysis. Therefore, LCO 3.0.3 must be
immediately entered.

(continued)

(continued)
.

%.J
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Containment Recirculation Drains
B 3.6.19

BASES (continued)

ACTIONS ILL
(continued)

If one refueling canal drain is inoperable, I hour is
allowed to restore the drain to OPERABLE status. The
P.equired 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 3.6.1,
" Containment," which require that containment be restored to
OPERABLE status in I hour.

Concurrent failure of more than one refueling canal drain
will take the facility farther outside the bounds of the

-

containment-analysis. Therefore, LC0 3.0.3 must be
immediately entered.

C.1 and C.2-

If the affected drain (s) cannot be restored to OPERABLE
status in the associated Completion Time, the plant must be
placed in a MODE in which the LCO does not apply. This
is done by placing the plant in at least MODE 3 within
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 withcut challenging plant systems.

7
SURVEILLANCE SR 3.6.19.1
REQUIREMENTS

Verifying the OPERABILITY of the refueling canal drains
provides assurance that they will be able to perform their
functions in the event of a DBA. This Surveillance confirms
that the refueling canal drain plugs have been removed and
that the drains are clear of any obstructions that could
impair their functioning. In addition to debris near the
drains, attention must be given to any debris that is
located where it could be moved to the drains in the event
that the Containment Spray System is in operation and water
is flowing to the drains. SR 3.6.19.1 must be performed
before entering MODE 4 from MODE 5 after every filling of
the canal to ensure that the plugs have been removed and
that no debris that could impair the drains was deposited
during the time the canal was filled. The 92-day Frequency

(continued)

(continued)
,
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Containment Recirculation Drains 1

B 3.6.19 )

BASES (continued)

SVRVEILLANCE was developed considering such factors as the
_

REQUIREMENTS inaccessibility of the drains, the absence of traffic in the
vicinity of the drains, and the redundancy of the drains.

SR 3.6.15.2

Verifying the OPERABILITY of the ice condenser floor drains
provides assurance that they will be able to perform their
functions in the event of a DBA. Inspecting the drain valveg

j M. disk ensures that the valve is performing its function of
4 ' sealing the drain line from warm air leakage into the ice
% condenser during normal operation, yet will open if melted

iceifillssthe line following a DBA. Verifying that the
V* drain line's are not obstructed ensures their readiness to

drain | water from:the ice condenser. The 18-month Frequency
was developed considering such factors as the
inaccessibility of the-drains during power operation; the
design of cthe ice . condenser, which precludes melting and
refreezing of.the ice;eand operating experience that has
confirmed thatothe drains are found to be acceptable when
the Surveillance:is performed on an 18-month Frequency.
Because of high rediation in_ the vicinity of the drainsr

-( during power operation, this Surveillance is normally done '

'r during a shutdown.i
#

REFERENCES 1. Title 10, Code of Federal Regulatisns, Part 100.11,
" Determination of Exclusion Area, Low Population Zone,
und Population Center Distance."

2. (Unit Name] FSAR, Section ( ],"(Containment
Systems]."

.

|
:
!

i-
1

U
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Shield Building

'

B 3.6,20
,

1

B 3.6 CONTAINMENT SYSTEMS-

O B 3.6.20 Shield Buildina (Dual & Ice Condenser)
O.

BASES
_

BACKGROUND The shield building is a concrete structure that surrounds
the steel containment vessel. Between the containment
vessel and the shield building inner wall is an annular
spahe,that collects containment leakage that may occur

JoJ1 swing a loss-of-coolant accident (LOCA). This space
galsoallowsforperiodicinspectionoftheoutersurfaceof

Fthe steel containment vessel.

IThe(bIeldhtlding Air Cleanup System (SBACS) establishes a
'"negstive'. pressure in the annulus between the shield building

and the? steel containment vessel. Filters in the system
theiebntpel the' release of radioactive contaminants to the
envifonment ? The shield building is required to be OPERABLE
to ensure retention of primary containment leakage and
proper operat,ionfoffthe SBACS.

99 - 2

APPLICABLE The design basis of shield tiullding OPERABILITY is a
SAFETY ANALYSES LOCA. MaintainingshieldjuildingOPERABILITYensuresthate

( the release of radioactive * materials from the primary
\ containment atmosphere is restrictedRto those leakage paths

and associated leakage rates assumediin the accident
analysis. This restriction, in,conjtaiction with the
operation of the SBACS, will.. limit the site-boundary
radiation doses to within theJ11mits of 10 CFR 100 (Ref. 1)
or the NRC staff-approved licensing basis (e.g., a specified
fraction of 10 CFR 100 limits) during an accident.

LC0 Shield building OPERABILITY must be maintained to
ensure proper operation of the SBACS and to limit
radioactive leakage from the containment to those paths and
leakage rates assumed in the accident analysis.

(For this facility, an OPERABLE shield building
constitutes the following:]

(continued)

n
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Shield Building
i

B 3.6.20 |

BASES (continued)

APPLICABILITY Maintaining shield building OPERABILITY prevents leakage of
radioactive material from the shield building. Radioactive
material may enter the shield building from the primary '

containment following a LOCA. Therefore, shield building i
OPERABILITY is required during the same operating conditions i
that require containment OPERABILITY.- containment |
OPERABILITY and shield building OPERABILITY are required in
MODES 1, 2, 3, and 4 when a steam line break, LOCA, or rod i
ejection _ accident could release radioactive material to the '

primary containment atmosphere.
1

In MODES 5 and 6, the probability and consequences of these
Design Basis Accident (DBA) events are low due to the I
temperature and pressure limitations in these MODES.
Therefore, shield building OPERABILITY is not required in
MODE 5 or 6.

ACTIONS Ad

In the event shield building OPERABILITY is not maintained,
shield building OPERABILITY must be restored within
24 hours.

{For this facility, the 24-hour Completion Time is
considered reasonable, based on the following:]

B.1 and B.2

If shield building OPERABILITY cannot be restored in the
required time period, 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 5 within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

(continued)
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Shield Building
8 3.6.20=

,

BASES (continued)
.

.t

V -SURVEILLANCE SR 3.6.20.1
REQUIREMENTS

Verifying that shield building annulus pressure is within
limits ensures that operation remains within the limits
assumed in the containment analysis. The 12-hour Frequency
of this SR was developed considering operating experience
related to shield building annulus pressure variations and
pressure instrument drift during the applicable MODES.
p.

,ERM116.20.2
,.

g ? aintaining shield building OPERABILITY requires maintainingM

W each door in the access opening closed, except when the
Jaccess~ opening;is being used for normal transient entry and
' exit (thenfateleast one door must remain closed). The
31-day | frequency of this SR is based on engineering judgment
and61s" considered adequate in view of the other indications
of door status that a available to the operator.

SR- 3.6.20.3 ,. f

This SR would'910 advance... indication of gross deterioration
of the concrete structuralfintegrity of the shield building.
The frequency of this SR is theisame as that of SR 3.6.1.1.
The verification is done"during' shutdown and as part of

( Type A leakage testsLassociated with SR 3.6.1.1,

s._
_ , ~

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

<

D

i. t

,

|
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MSSVs

B 3.7.1

8 3.7 PLANT SYSTEMS

B'3.7.1 Main Steam Safety Valvet (MSSVs)

BASES

BACKGROUND The primary purposa of the MSSVs is to 3rovide overpressure
protection for the secondary system. T1e MSSVs also provide
protection against overpressurizing the reactor coolant
pressure boundary (RCPB) by providing a heat sink for the
removal of energy from the Reactor Coolant. System (RCS) if
the preferrr:d heat sink, provided by the Condenser and
Circulating Water System, is not available.

Five MSSVs are located on each main steam header, outside
containment, upstream of the main steam isolation valves, as
described in Reference 1. The MSSV capacity criteria is
110% of rated steam flow at 110% of the steam generator
design pressure. This ineets the requirements of Section III
of the ASNZ Code (Ref. 2). The MSSV design includes
staggered setpoints, as shown in Table 3.7.1-1, so that only
the needed valves will actuate. Staggered setpoints reduce
the potential for valve chattering that is due to steam

VN- pressure insufficient to fully open all valves following a
( . turbine-reactor trip,a

w/ .
The valve lift settings given in-Table 3.7.1-1 meet the
requirements of Section III of the ASME Code (Ref. 2). The
total relieving capacity for all (20] MSSVs at 110% of
system design pressure (adjusted for a [50] psi pressure
drop to valves inlet) is [19.44 E6] lb/ hour. This capacity
is less than the total rated capacity because the MSSVs
operate at an inlet pressure below rated conditions,
ensuring that steam generator pressure does not exceed
110% of design. At these same secondary pressure !

conditions, the total steam flow at (102]% of (3,424 Mwt 1

(RATED THERMAL POWER (RTP) plus 14 Mwt pump heat input)] is '

[17.83 E6] _1b/ hour. -The ratio of- the total steam flow to
the total steam flow capacity is [109.2]% .

.

-

The low-pressure setpoint MSSV, [1190] psia, corresponds to ]
a.zero-power loop average temperature (T
fluid saturation temperature of [556]aF.o ), secondary I

e.RCS T must 1gbe above this temperature to open the MSSVs
|

(continued)

V(3
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MSSVs
B 3.7.1

BASES (continued)

APPLICABLE The design basis for the MSSVs comes from the ASME Code; its
SArETY ANALYSES purpose is to limit the secondary system pressure to s 110%

of design pressure when passing 100% of design steam flow.
This design basis is sufficient to cope with any anticipated
operating 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, which are preunted in Reference 3. Of
these, the full power turbine trip without steam dump is the
limiting A00. This event also terminates normal feedwater
flow to the steam generators.

The transient response for turbine trip without a direct
reactor trip presents no hazard to the integrity of the RCS
or the Main Steam System. If a minimum reactivity feedback
is assumed, the reactor is tripped on high pressurizer
pressure. In this case, the pressurizer safety valves open,
and RCS pressure remains below 110% of the design value.
The MSSVs also open to limit the secondary steam pressure.

If maximum reactivity feedback is assumed, the reactor is
tripped on overtemperature AT. The departure from nucleate
boiling ratio increases throughout the transient, and never
drops below its initial value. Pressurizer relief valves
and MSSVs are activated and prevent overpressurization in
the primary and secondary systems. 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.

- -

LC0 The accident analysis requires two MSSVs per steam generator
to provlGE overpressure protection for design basis
transients occurring at 102% of RTP. A HSSV will b9
considered inoperable if it fails to open on aar. land. The
LC0 requires taat five MSSVs be OPERABLE in compliance with
the ASME Code, even though this is not a requirement of the
DBA analysis. This is because operation with less than the

(continued)

(continued)
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MSSVs
B 3.7.1

h BASES (continued)V .

LC0
_

THERMAL POWER (to meet ASME Code requirements), and
full number of MSSVs requires limitations on allowable

(continued)
adjustment _to the Reactor Trip System setpoints. These

-limitations are addressed in Table 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 MSSV setpoint and blowdown have been set to reduce the
possibility of valve damage due to chattering. The
OPERABILITY of the MSSVs is determined by periodic
surveillance testing in accordance with the Inservice
Inspection and Testing Program.

The lift settings specified in Table 3.7.1-2 correspond to
ambi_ent conditions of the valve at nominal operating
temperature and pressure,

,

This LC0 provides assurance that the MSSVs will perform
their designed safety functions to mitigate the consequences
of accidents that could result in a challenge to.the RCPB.

APPLICABILITY In MODE I above 43% RTP, the number of-MSSVs per steam
generator ~quirod to be OPERABLE must be as specified in
Table 3.7. . Below 43% RTP in MODE 1, 2, or 3, only two
MSSVs per steam generator are required to be OPERABLE.

In MODE '4 or 5, there is no credible transient requiring the
MSSVs.-

The steam generators are not normally used for heat removal
in MODE 5 or 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 protectich for them.

.

ACTIONS L.1

With less-than- the required number of MSSVs per
Table 3.7.1-1, -verify that at least two required MSSVs per

(continued)

-(continued)
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MSSVs
B 3.7.1

BASES (continued)

ACTIONS stearn generator are OPERABLE. Only two MSSVs per steam
(continued) generator are required in MODE 2 or 3, and in MODE 1 below

43% RTP. Above 43% RTP, the number of MSSVs per steam
generator required to be OPERABLE are governed by the
applicable power level stated in Table 3.7.1-1.

This Action may be satisfied by examining logs or other
information to determine whether 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 Completior.
Time, which is the same as that for restoring a MSSV to
OPERABLE status, is a reasonable amount of time to allow for
examining information sources, such as maintenance logs, to
determine whether two MSSVs are OPERABLE. The Completion
Time takes into consideration the low probability of an
event occurring during this period that would require
activation of the MSSVs.

For this LCO, the Completion Times of Condition A have been
provided with a Note to clarify that all MSSVs are treated
as an entity with a single Completion Time (i.e., the
Completion Times are on a condition basis).

A.2.1

If one or more MSSVs is inoperable, one alternative is to
restore the required MSSVs to OPERABLE status per
Table 3.7.1-1. Based on operating experience, the 4-hour
Completion Time needed 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 this
period . hat would require 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
applicable THERMAL POWER.

Operation with less than all five MSSVs OPERABLE for each
steam generator is permissible, if THERMAL POWER is
proportionally limited to the relief capacity of the

(continued) l

(continued)
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MSSVs

B 3.7.1

BASES (continued)

ACTIONS remaining MSSVs. This is accomplished by restricting
(continued) THERMAL POWER so that the energy transfer to the most

limiting steam generator is not greater than the available
relief capacity in that steam generator. For example, if
one MSSV is inoperable in one steam generator, the relief
capacity of that steam generator is reduced by approximately
20%. To offset this reduction in relief capacity, energy
transfer to that steam generator must be similarly reduced
by at least 20%. This is accomplished by reducing THERMAL
POWER by at least 20%, which conservatively limits the
energy transfer to all steam generators to approximately 80%
of total capacity, consistent with the relief capacity of
the most limiting steam generator. For example, if two
MSSVs are ino>erable in one steam generator, the relief
capacity of t1at steam generator is reduced by approximately
40%. To offset this reduction in relief capacity, energy
transfer to that steam generator must be similarly reduced
by at least 40%. This is accomplished by reducing T|lERMAL
POWER by at least 40%, which conservatively limits the'.
energy transfer to all steam generators to approximately 60%
of total capacity, consistent with the relief capacity of
the most limiting steam generator. Subsequently, if one

( MSSV is inoperable on a second and third steam generator,
the relief capacity of these individual steam generators are
reduced by approximately 20%, and energy transfers to these
steam generators should be reduced by 20% by reducing
THERMAL POWER to 80%. However, there are no further THERMAL
POWER reductions required since THERMAL POWER was already
reduced to 60% of total relief capacity for the first steam
generator which in this case is the most limiting steam
generator.

[For this facility, the values in Table 3.7.1-1 are
calculated in the following manner for the pre-selected
applicable power level and trip setpoint adjustments
necessary to complete these Required Actions.]

(continued)

(continued)
,

o
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MSSVs
B 3.7.1

BASES (continued)

ACTIONS For each steam generator, at a specified pressure, the
(continued) fractional relief capacity (FRC) of each MSSV is determined

as follows:
AFRC -
ewhere:

A- the relief capacity of the MSSV; and

F= the total relief capacity of all the MSSVs of tFe
steam generator

These FCRs are used to establish the power range neutron
'!ux-high trip setpoints for operation with less than five

Vs OPERABLE for each steam generator.

Tlia reduced THERMAL POWER level and power range neutror
flux-high trip setpoints specified in the LC0, prevent
operation at power levels greater than the relief capacity
of the remaining MSSVs. The reduced THERMAL POWER and trip
setpoints are determined as follows:

+N x FRC )] x 100%RP - [1 - (N x FRC1 + N, x FRC2+ .....
3 3 3

SP - RP x T

where:

RP = Reduced THERMAL POWER for the most limiting steam
generator expressed as a percent of RTP;

SP = Power Range Neutron Flux-High trip setpoints
calculated for LCO 3.7.1 for operation at THERMAL
POWER with less than five MSSVs OPERABLE;

N , N ,..., N represent the status of the MSSV 1, 2, . . . , 5
3i -biftheMSSVisOPERABLE,

- 1 if the MSSV is inoperable;

MSS /1, 2, . . . ,3 - the relief capacity of the
FRC , FRC ,..., FRC

1 5 as defined above; and

T - ALLOWABLE VALVE for power range neutron flux-h igh
trip setpoints as specified in LC0 3.3.1, " Reactor
Trip System Instrumentation."

(continued)

(continued)
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MSSVs
B 3.7.1

O BASES- (continued)
__

, ACTIONS The 4-hour Completion Time for Required Action A.2.2.1 is
(continued) consistent with A.2.1. An additional 4 hours is allowed to

reduce the setpoints, in recognition of the difficulty of
resetting all. channels of this trip function within 4 hours.
The Completion Time of 8 hours for Required Action A.2.2.2
is based on operating experience in resetting all channels
of a protectiva function, and on the low probability of
occurrence of a transient that could result in steam
generator overpressure during this period.

B.1 and B.2

If the MSSVs cannot be restored 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
M00E-4 within 12 hours Tra allowed Completion Times are
reasonable, based on o erating experience, to reach the
required MODES from fu 1 power in an orderly manner and
without' challenging plant systems.

D
SVRVEILLANCE 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. Set pressure determination (lift setting);-

d. Compliance with owner's seat tightness criteria;.
and

e. Verification of the balancing device integrity on
balanced valves.

(continued)

(continued)
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MSSVs
B 3.7.1

BASES (continued)

SURVEILLANCE The ANSI /ASME standard requires that all valves be tested
REQUIREMENTS every 5 years, and a minimum of 20% of the valves be tested

(continued) every 24 months. Surveillances are specified in the
Inservice Inspection and Testing Program, which encompasses
Section XI of the ASME Code. The ASME Code specifies the
activities and frequencies necessary to satisfy the

,

requirements.

SR 3.7.1.1 is modified by a Note that allows an exemption
to SR 3.0.4. The MSSVs may be either bench tested or tested
in-situ at hot conditions using an assist device to simulate
lift pressure. The SR 3.0.4 exemption ap) lies to those
plants that have provisions for testing tie MSSVs at hot
conditions. It allows entry into and operation in MODE 3
for the performance of this surveillance. SR 3.0.4 is not
applicable to this SR 3.7.1.1 provided testing is completed |within 24 hours after reaching acceptable test conditions. |

If the MSSVs are not tested at hot conditions, the lift I

setting pressure shall be corrected to ambient conditions of
|the valve at operating temperature and pressure. '

REFERENCES 1. [ Unit Name] FSAR, Section (10.3.1], "(Main Steam
System Description]."

2. ASME Boiler and Pressure Vessel Code, Section III,
Article NC-7000, " Overpressure Protection," Class 2
Components.

3. [ Unit Name] FSAR, Section (15.2], "(Decreased
Heat Removal Events)."

4. ASME Boiler and Pressure Vessel Code, Section XI,
Article IWV-3500, " Inservice Test: Category C
Valves."

5. ANSI /ASME 0|1-1-1987, " Requirements for Inservice
Performance Testing of Nuclear Power Plant Pressure
Relief Devices."

_

O
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MSSVs
B 3.7,1

f%.
t Table 3.7.1-1 (Page 1 of 1)

[VPHT) Selpoint
Versus OPERABLE liSSVs

MINIMUM NUMBER OF
MSSVs PER SG APPLICABLE TRIP

RLoulRED OPERABLE APPLICABLE POWER. % RTP SETPOINT. % RTP

8

7

6

5

4

3

. f3'
-\ / 2

O'G
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MSSVs
B 3.7.1

I

Table 3.7.1-2 (Page 1 of 1)

MSSV Lift Settings

Vf.LVE NUMBER LIFT SETTING

SG #1 10_!2 PSIG+3%

O

O
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| MSIVs
'

B 3.7.2

B 3.7 PLANT SYSTEMS

( B 3.7.2 Main Steam Isolation Valves (MSIVs)

BASES

BACKGROUND The HSIVs isolate steam flow J'om the secondary side of the
steam generators following a high energy line break. MSIV

closure terminates flow from the unaffected (intact) steam
generators.

One MSIV is located in each main steam line outside, but
close to, containment. The MSIVs are downstream from the
main steam safety valves (MSSVs) and auxiliary feedwater
(AFW) pump turbine steam supply, to arevent MSSV and AFW
isolatior, from the steam generators ay MSIV closure.
Closing the MSIVs isolates each steam generator from the
others, and isolates the turbine, steam bypass system, and
other auxiliary steam supplies from the steam generators.

The MSIVs close on a main steam isolation signsi generated
by either low steam generator pressure, or high containment
pressure. The MSIVs fail closed on loss of control or
actuation power.

O
Each MSIV has an MSIV bypass valve. Although these bypass

" valves are normally closed, they receive the same emergency
closure signal as do their associated MSIVs. The MSIVs may
also be actuated manually.

A description of the MSIVs is found in Reference 1.

_.

APPLICABLE The design basis of the MSIVs is established by the
SAFETY ANALYSES containment analysis for the large steam line break (SLB)

inside containment (Ref. 2). It is also affected by the
accident analysis of the SLB events aresented in
Reference 3. The design precludes tie blcwdown of more than
one steam generator, assuming a single active component
failure (e.g., the failure of one MSIV to close on demand).

The limiting case for the containment analysis is the SLB
inside containment, with a loss-of-offsite power following
turbine trip, and failure of the MSIV on the affected steam
generator to close. At lower powers, the steam generator
inventory and temperature are at their maximum, maximizing

(continued)

b. (continued)V
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MSIVs
B 3.7.2

BASES (continued)

O
APPLICABLE the analyzed mass and energy release to the containment.
SAFETY ANALYSES Due to reverse flow and failure of the MSIV to close, the

(continued) additional mass and energy in the steam headers downstream
from the other MSIV contributes to the total release. With
the most reactive rod cluster control assembly assumed stuck
in the fully withdrawn position, there is an increased
possibility that the core will become critical and return to
power. The core is ultimately shut down by the boric acid
injection delivered by the Emergency Core Cooling System.

The accident analysis compares several different SLB events
against different acceptance criteria. The large SLB
outside containment upstream of the MSIV is limiting for
offsite dose, although a break in this short section of main
steam header has a very low probability. The large SLB
insido containment at hot zero power is the limiting 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 cooldown. With a loss-of-offsite power, the
response of mitigating systems is delayed. Significant
single failures considered include failure of an MSIV to
close.

The MSIVs serve only a safety function and remain open
during power operation. These valves operate unoer the
following situations:

|

a. High energy line break inside containment. In order,

! to maximize the mass and energy release into
containment, the analysis assumes that the MSIV in the

| affected steam generator remains open. For this'

accident scenario, steam is discharged into
containment from all steam generators until the
remaining MSIVs close. 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 MSIVs in
the unaffected loops. Closure of the MSIVs isolates
the break from the unaffected steam generators.i

b. A break outside of containment and upstream from the
MSIVs is not a containment pressurization concern.

| (continued)
'

(continued)

O
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l

MSIVs I
B 3.7.2

BASES (continued)

1

-APPLICABLE The uncontrolled blowdown of more than one steam
SAFETY ANALYSES generator must be prevented to limit the potential for I

(continued) uncontrolled RCS cooldown and positive reactivity i

addition. Closure of the MSIVs isolates the break,
and limits the blowdown to a single steam generator,

c. A break downstream of the MSIVs will be isolated by
the closure of the MSIVs.

d. Following a steam generator tube rupture, closure of
the MSIVs isolates the ruptured steam generator from
the intact steam generators. In addition to
minimizing radiological releases, this enables the
operator to maintain the pressure of the steam
generator with the ruptured tube below the MSSV
setpoints, a necessary step toward isolating the flow
through the rupture,

e. The MSIVs are also utilized during other events such
as a feedwater line break. This event is less -

'

limicing so far as MSIV OPERABILITY is concerned.

The MSIVs satisfy Criterion 3 of the NRC Interim Policy
Statement,

b
V

LC0 This LC0 requires that the MSIV in each of the steam lines
be OPERABLE.

The MSIVs are. considered OPERABLE when their isolation times
are within limits, and they close on_ an isolation.actuat. ion
signal.

This LCO provides assurance that the MSIVs will perform
their design safety function to mitigate the consequences of
accidents that could result in offsite exposures comparable

-

to the 10 CFR 100 limits or the NRC staff-approved licensing
-basis (e.g., 'a specified fraction of 10 CFR 100 limits).

[For this facility, the support systems required OPERABLE to
ensure the MSIVs OPERABILITY are as follows:)

[For this facility, those required. support systems which,
-upon their failure, do not declare the MSIVs inoperable and
their justification are as follows:]

(continued)
A

-t !

V
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MSIVs
B 3.7.2

BASES (continued)

O
APPLICABILITY The HSIVs must be OPERABLE whenever there is significant

mass and energy in the RCS and steam generators. This
ensures that in the event of a high energy line break, a
single failure cannot result in the blowdown of more than
one steam generator.

In MODE 1, 2, or 3, there is significant mass and energy;
therefore, the M IVs must be OPERABLE or closed. When the
valves are closed, they are already performing their safety
functions,

in MODE 4, normally most of the MSIVs are closed, and the
steam generator energy is low.

In MODE 5 or 6, the steam generators do not contain much
energy because their temperature is below the bolling point
of water; therefore, the MSIVs are not required for
isolation of potential high energy secondary system pipe
breaks in these MODES.

A Note has been added to provide clarificati',n that the
Completion Time is on a Condition basis; Condit uns A and
Conditions (C and D) Completion Times are iv:ewdent.

O
ACTIONS L.1

With one MSIV inoperable in MODE 1, time is allowed to
restore the component to OPERABLE status. Some repairs to
the MSIV can be made with the plant hot. The 8-hour
Completion Time is reasonable considering the low
probability of an accident occurring during this time period
that would require a closure of the MSIVs.

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 system provides an
additional means for containment isolation.

With more than one MSIV inoperable in MODE 1, the facility
is in a condition outside the accident analysis; therefore,
LCO 3.0.3 must be entered immediately.

(continued)

(continued)

O
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MSIVs
B 3.7.2 ;

BASES (continued)

O
ACTIONS B.1 and B.2-

(continued)
If the MSIV cannot be restored to OPERABLE status within
8 hours, the MSIV must be closed within the next 6 hours.

-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 operating experience related to the time
recuired to reach MODE 2, with the MSIVs closed, in an
orcerly manner and without challenging plant systems.

C.1.-C.2.1. and C.2.2

With one MSIV inoperable in MODE 2 or 3 in one or more flow
paths, MSIVs must be restored to OPERABLE status, or
inoperable MSIVs must be closed within 8 hours. The
remaining OPERABLE MSIV in each flow path will ensure that
the flow path can be isolated, if an event were to occur
that required isolation by these valves. TheCom5 tion
Time of 8 hours takes-into account the redundancy " forded
by the OPERABLE MSIV, and-the low probability of a Design
Basis Accident that would require closure of the MSIVs
occurring during this period.

For. inoperable MSIVs that cannot be restored to OPERABLE
status within the specified Completion Time but were closed,

'these inoperable valves must be verified to be continually
closed onca periodic basis. This is necessary to ensure
that-the assumptions _in the safety analyses remain valid.
The 12-hour. Completion Time is based on engineering

. judgment, and is considered reasonable in view of MSIV
status indications available in the control room and other
administrative controls which ensure that these valves will
continue to be closed.

.

D.1 andj).J

With two NSIVs-inoperable its MODE P or 3 in the same flow -
path ~ for one or more flow paths, restore at least one MSIV
to OPERABLE s'tatus in each uffected flow path, or close at
least one'ine)erable MSIV in each afiscted flow path within
I hour. In his situation, the facility is'in a condition,

'

ontside the acumptions in the accident analyses. The

(continued)
,

(ccotinued)
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MSIVs
B 3.7.2

BASES (continued)

ACTIONS 1-hour Completion Time provides a period of time to correct
(continued) the problem, commensurate with the importance of bringing

the facility within the assumptions of 'he accident
,

analyses. This time period also ensures that the
probability of an accident (requiring main steam line
isolation) occurring during periods where two MSIVs are
inoperable in the same flow path is minimal.

L1 and E.2

The plant must be placed in a MODE in which the LC0 does not
apply if the MSIVs cannot be restored to OPERABLE status, or
closed, within the associated Completion Time. This is done
by placing the plant at least in MODE 3 within 6 hours, and
in MODE 4 within 12 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach the
required MODES from MODE 2 in an orderly manner and without
challenging plant systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS

The MSIV closure time is assumed in the accident and
containment analyses. This surveillance is normally
performed upon returning the plant to operation following a
refueling outage. The MSIVs should not be tested at power,
since even a part-stroke cxercise increases the risk of a
valve closure when the plant is generating power. As the
MSIVs are not tested at power, they are exempt from the ASME
Code Section XI (Ref. 4) requirements during operation in
MODE 1 or 2.

The Frequency for this SR 3.7.2.1 is in accordance with the
Inservice Inspection and Testing Program or 18 months,
whichever is less. The 18-month surveillance Frequency to
demonstrate valve closure time is based on the refueling
cycle. Operating experience has shown that these components
usually pass the surveillance when performed on the 18-month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint. ,

This test is conducted in MODE 3 with the plant at operating
temperature and pressure, as part of the ASME Code 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

(continued)

(continued)
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MS!Vs
B 3.7.2

BASES (continu2d)

O
SURVEILLANCE not applicable to SR 3.7.2.1 for entry into MODE 3 provided
REQUIREMENTS testing is completed within 24 hours after reaching

(continued) acceptable test conditions. This a"ows a delay of testing
in MODE 3, in order to establish conditions consistent with
those under which the acceptance criterion was generated.

.

REFERENCES 1. (Unit Name) FSAR, Section (1^ 3), "[ Main Steam
System)."

Analysis).) FSAR, Sect.sn (6.2), "[ Containment': Unit Name2.
t

';Vnit hame3.
Analysis).) FSAR, Section (15.1.5), "[ Steam line Break

- 4. ASME, Boiler and Pressure Vessel Code, Section XI,
Inservice Inspection, Article IWV-3400, " Inservice
Tests-Category A and B Valves."

. . - . . . . - . . ..- - - . - . . - . . . - - - - . - - . . - - , - . . - -
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

8 3.7 PLANT SYSTEMS

B 3.7.3 Main feedwater Isolation and Reaulation Valves (MFIVs and MFRVs)
and Associated _Bvous Valves

BASES
_ -

BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary
side of the steam generators followicp a high energy line
break. The safety related function of the MFRVs is to
provide the second isolation of MFW flow to the secondary
side of the steam generators following a high energy line
break. Closure of the MFIVs and associated bypass valves or
MFRVs and associated bypass valves terminates flow to the
steam generators, terminating the event for feedwater line
breaks occurring upstream of the MFIVs or MFRks. The
consequences of events occurring in the main steam lines or
in the MFW lines downstream from th9 MFIVs will be mitigated
by their closure. Closure of the MFIVs and associated
bypass valves, or MFRVs and associated bypass valves,
effectively terminates the addition of feedwater to an
affected steam generator, limiting the mass and energy
release for steam or feedwatcr line breaks inside
containment, and reducing the cooldown effects for steam
line breaks (SLBs).

The MFIVs and associated bypass valves, or MFRVs and
associated bypass valves, isolate the nonsafety related
portions from the safety related portions of the systet. In
the event of a secondary side p.;e rupture inside
containment, the valves limit the quantity of high energy
fluid that enters co.itainment through the break, and provice
a pressure boundary for the controlled addition of auxiliary

| feedwater (AFW) to the intact loops.
:

One MFIV and its associated bypass valve, and one MFRV and:

| its associated bypass valve are located on each MFW line,
outside but close to containment. The MFIVs and MFRVs are
located upstream of the AFW injection point so that AFW may
be supplied to the steam generators following MFIV or MFRV
closure. The piping volume from these valves to the steam

i generators must be accounted for in calculating mass and
I energy releases, and refilled prior to AFW reaching the
| steam generator following either an SLB or feedwater line

break (FWLB).

(continued)

(continued)
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:' MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

BACKGROUND The MFIVs and associated bypass valves, and MFRVs and
(continued) associated bypass valves close on receipt of a T - Low

.
coincident with reactor trip (p-4) or steam geneI7 tor water
level-high-high signal. They may also be actuated"

manually. In addition to the MFIVs and associated bypass
valves, and the MFRVs and associated bypass valves, a check

1 valve inside containment is available to isolate the
; feedwater line penetrating containment, and to ensure that
I the consequences of events do not exceed the capacity of the

containment heat removal systems.

A description of the MFIVs and MFRVs is found in
Reference 1.

2

4

APPLICABLE The design basis of the MFIVs and MFRVs is established by
SAFETY ANALYSES the analyses for the large SLB. It is also influenced by

the accident analysis for the large FWLB. Closure of the
MFIVs and associated bypass valves, or MFRVs and associated
bypass valves, may also be relied on to terminate an SLB for
core response analysis and excess feedwater event upon the
receipt of a steam generator water level-high-high signal

O or a main steam isolation signal on high steam generator
level.

Failure of an MFly, MFRV, or their associated bypass valves
to close following an SLB or FWLB, can result in additional
mass and energy being delivered to the steam generators,L

contributing to cooldown. This failure also results in
additional mass and energy releases following an SLB or FWLB!

; event.

The MFIVs and MFRVs satisfy Criterion 3 of the NRC Interim
Policy Statement.

LCO -Following an FWLB or main steam line break, this LC0 ensures
that the MFIVs and the MFRVs and their associated bypass
valves will isolate main feedwater flow to the steam
generators. These valves will also isolate the nonsafety-
related portions from the safety-related portions of the,

' system.

(continued)

-(continued)
OV:
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

BASES (continued)

LCO This LCO requires that the MFIV and its associated bypass
(continued) valve, and MFRV and its associated bypass valve, in each of

the feeowater lines be OPERABLE. The MFIVs and MFRVs and
their associated bypass valves are considered OPERABLE when
their isolation times are within limits and they close on an
isolation actuation signal.

Failure to meet the LCO requirements van result in
additional mass and energy being released to containment
following an SLB or FWLB inside containment, if a main
steam isolation signal on high steam 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 lines.

[For this facility, the support systems required OPERABLE to
ensure the main feedwater valves OPERABILITY are as
follows:]

[Forthi: facility, those required support systems which,
upon their failure, do not declare the main feedwate.' valves
inoperable and their justification are as follows:]

O
APPLICABILITY The MFIVs and MFRVs and their associated bypass valves must

be OPERABLE whenever there is significant mass and energy in
the Reactor Coolant System and steam generators. This
ensures that, in the event of a high energy line break, a
single failure cannot result in the blowdown of more than
one steam generator. In MODE 1, 2, or 3, the MFIVs and
MFRVs and their associated bypass valves are required to be
OPERABLE in order to limit the amount of available fluid
that could be added to containment in case of a secondary
system pipe break inside of 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
MFRVs and their associated bypass valver, are normally closed
since MFW is not required. In MODE 5 or 6, the steam
generators do not contain much energy because their
temperature is below th9 boiling point of water. Therefore,
the MFIVs and MFRVs and their associated bypass valves are

(continued)

(continued)
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MFIVs and MFRVs and Associated Bypass Valves
8 3.7.3

,4

BASES (continued)
.

i APPLICABILITY not required for isolation of potential high energy
j (continued) secondary system pipe breaks in these MODES.

For this LCO, a Note has been added to provide clarification
; that Conditions A, B, and C are treated as an entity with a
j single Completion Time.
.

ACTIONS A.1. A.2.1. A.2.2. B.1. B.2.1. and B M
'

With one MFIV or its associated bypass valve, or one MFRV or
its associated bypass valve in one or more flow paths
inoperable, restore the affected valves to OPERABLE status,
or close or isolate inoperable affected valves within 72
hours. When these valves are closed or isolated, they are

! performing their required safety function (i.e., to isolate
| theline).
L The typical arrangement assumed in these Actions is one MFIV
i and one MFRV in series in the same feedwater line, and a

bypass valve in parallel with either an MFIV or an MFRV, but
not both. If a MFIV, MFRV, or bypass valve is inuperable4

and open under these conditions, then it is assumed that a
j second valve in the line will function automaticM ry to

isolate the line,

i.
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, MFRVs and their associated bypass
valves that cannot be restored to OPERABLE status within the
specified Completion Time but were closed or isolated, these'

inoperable valves must be verified to be continually closed
or isolated on a periodic basis. This is necessary to
ensure that the assumptions in the safety analyses remain
valid. The 12-hour Completion Time is based on engineering
judgment and is considered reasonable in view of valve
status indications available in the control room and other
administrative controls that will ensure that these valves

.will continue to be in the closed or isolated position,
.

(continued)

(continued)

1

WOG STS B 3.7-21 - 12/28/90 8:16pm

,

y-,-- .__em.r._r._., , _ . ~ _ _ . ~ , . . _ . . , ~ . . . . .._._m--.,_ _ , , .. ,e- _ e.m., _....,,,,.m__-.r_.. -



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

MFlys and MFRVs and Associated Bypass Valves
B 3.7.3

BASES (continued)
_

ACTIONS C.1 and C.2
(continued)

If more than one valve in the same flow path cannot be
restored to OPERABLE status, then there may be no redundant
sys. tem to operate automatically and perform the required
safety function. Although the containment can be isolated
with the failure of two valves 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 aath must be restored to
OPERABLE status, closed, or tie affected flow path isolated
within 8 hours. This action returns the system to the
situation in which at least one valve in each flow path is
performing the required safety function. The 8-hour
Completion Time is a reasonable amount of time to complete
the actions required to close the MFIV or MFRV, 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 HSIVs
closed in an orderly manner and without challenging plant
systems.

D.1 and 0.2

If the MFIVs and MFRVs and their associated bypass valves
cannot be restored to OPERABLE status, closed or isolated
within the associated Completion Time, the plant must be
placed in a MODE in which the LC0 does not apply. This is
done by placing the plant in at least MCDE 3 within 6 hours,
and in MODE 4 within 12 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.7.3.1
REQUIREMENTS

The MFIV and MFRV closure times are assumed in the accident
and containment analyses. This survoillance is normally
performed upon returning the plant to operation following a
refueling outage. These valves should not be tested at

(continued)

(continued)
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MFIVs and MFRVs and Associated Bypass Valves
B 3.7.3

I

O _ BASE 3(continued)
___

SVRVEILLANCE power since even a part-stroke exercise increases the risk
REQUIREMENTS of a valve closure with the plant generating power. As

(continued) these valves are not tested at power, they are exempt from
the ASME Section XI requirements during operation in MODES 1
and 2.

The Frequency for this SR 3.7.3.1 is in accordance with the
Inservice Inspection and Testing Program or 18 months,
whichever is less. The 18-month surveillance Frequency to
demonstrate valve closure time is based on the refueling
cycle. Operating experience has shown that these components
usually pass the surveillances when performed on the
18-month Frequency.

SR 3.7.3.1 is modified by a Note which allows exemption to
SR 3.0.4. SR 3.0.4 is not applicable to SR 3.7.3.1 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 the conditions under which the
acceptance criterion was generated.

N PEFERENCES 1. [UnitName)FSAR,Section(10.4.7],"[Condensateands

Feedwater System)."

_
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AFW Syt, tem
B 3.7.4

(3 B 3.7 PLANT SYSTEMS

B 3.7.4 Auxiliary Feedwater (AFW) System

BASES
-.

_

BACKGROUND The AFW System automatically supplies feedwater to the steam
generators to remove decay heat from the Reactor Coolant
System upon the loss of normal feedwater supply.
The AFW pumps take suction through separate and independent
suction lines from the condensate storage tank (CST)
(LCO 3.7.5) and pump to the steam generator secondary side
via separate and independent connections to the main
feedwater (MFW) piping outside containment. The steam
generators function as a heat sink for core decay heat. The
heat load is dissipated by releasing steam to the atmosphere
from the steam generators via the main steam safety valves
(MSSVs) (LCO 3.7.1) or atmospheric dump valves (LC0 3.7.11),
if the main condenser is available, steam may be released
via the steam bypass valves and recirculated to the CST.

The AFW System consists of (two) motor-driven AFW aumps and
(one) steam turbine-driven pump configured into [tiree)
trains. Each motor-driven pump provides (100]% of AFW flow

[V capacity, and the turbine-driven pump provides (200)% of thes

required capacity to the steam generators, as assumed in the
accident analysis. The pumps are equipped with independent
recirculation lines to prevent pump operation against a
closed system. Each motor-driven AFW pump is powered from
an independent Class lE )uwer supply and feeds (two) steam
generators, although eac1 pump has the capability to be
realigned from the control room to feed other steam
generators. The steam turbine-driven AFW pum) receives
steam from two main steam lines upstream of tie main steam
isolation valves. Each of the steam feed lines will supply
100% of the requirements of the turbine-driven AFW pump.

The AFW System supplies feedwater to the steam generators
during normal plant startup, shutdown, and hot standby
conditions,

i The turbine-driven AFW pump supplies a common header capable
of feeding all steam generators with de powered control
valves actuated to the appropriate steam generator by the

1

(continued)

(continued)
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AFW System
B 3.7.4

BASES (continued)

BACKGROUND Engineered Safety feature Actuation System (ESFAS). One

(continued) pump at full flow is sufficient to remove decay heat and
cool the plant to residual heat removal (RHR) entry
condition',. Thus, the requirement for diversity in motive
power s w ces for the AFW System is mst.

The AFW System is designed to supply sufficient water to the
steam generator (s) to remove decay heat with steam generator
pressure at the setpoint of the MSSVs. Subsequently, the
AFW System supplies sufficient water to cool the plant to
RHR entry conditions, with steam released through the ADVs.

The AFW System actuates automatically on steam generator
water level-low-low by the ESFAS (LCO 3.3.2). The system
also actuates on loss-of-offsite power, safety injection,
and trip of all HFW pumps.

The AFW System is discussed in Reference 1.

APPLICABLE The AFW System mitigates the consequences of any event with
SAFETY ANALYSES loss of normal feedwater.

The design basis of the AFW System is to supply water to the
steam generator to remove decay heat and other residual heat
by delivering at least the minimum required flow rate to the
steam generators at pressures corresponding to the lowest
steam generator safety valve set-pressure plus 3%.

In addition, the A/W System must supply enough makeup water
to replace steam generator secondary inventory lost as the
unit cools to MODE 4 conditions. Sufficient AFW flow must
also be available to account for flow lo:;ses such as pump
recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients
for the AFW System are:

a. Feedwater system pipe rupture; and

b. Loss of normal feedwater.

(continued)

(continued)
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AFW System
B 3.7.4

( BASES (continued)v

APPLICABLE In addition, the minimum available AFW flow and system
SAFETY ANALYSES characteristics are serious considerations in the analysis

(continued) of a small-break loss-of-coolant accident (LOCA).

The AFW System design is such that it can perform its
function following a feedwater line break between the main
feedwater isolation valves and containment, combined with a
loss-of-offsite power following turbine trip, and a single
active failure of the steam turbine-driven AFW pump. In
such a case, the ESFAS logic may not detect the affected
steam generator if the backflow check valve to the affected
MFW header worked properly. One motor-driven AFW pump would
deliver to the bro (en MFW header at the pump runout flow
until the problem was detected, and flow terminated by the
operator. Sufficient flow would be delivered to the intact
steam generator by the redundant AFW pump.

The ESFAS automatically actuates the AFW turbine-driven pump
and associated DC power operated valves and controls when
required to ensure an adequate feedwater supply to the steam
generators during loss of AC power. DC power operated
valves are arovided for each AFW line to control the AFW

A flow to eac1 steam generator.
' The AFW satisfies the requirements of Criterion 3 of the NRC

Interim Policy Statement.

LCO This LCO provides assurance that the AFW System will perform
its design safety function to mitigate the consequences of
accidents that could result in overpressurization of the
reactor coolant pressure boundary. (Three] independent AFW
pumps in [three] diverse trains ensure the availability of
residual heat removal capability for all events accompanied
by a loss-of-offsite power and a single failure. This is
accomplished by powering two of the pumps from independent
emergency buses. The third AFW pump is powered by a
different means, a steam-driven turbine supplied with steam
from a source that is not isolated by closure of the MSIVs.

The AFW System is configured into three trains. The AFW
System is considered OPERABLE when the components and
flow paths required to provide redundant AFW flow to the

(continued)

p (continued)
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AFW System
B 3.7.4

BASES (continued)

LC0 steam generators are OPERABLE. This requires that the two
(continued) motor-driven AFW pumps be OPERABLE in (two) diverse paths,

each supplying AFW to separate steam generators. The
turbine-driven AFW pump shall be OPERABLE with redundant
steam supplies from each of two
of the MSIVs, and shall be ca(pab'l main steam lines upstream ,

e of supplying AFW to any I

of the steam generators. The piping, valves,
instrumentation, and controls in the required flow paths
shall also be OPERABLE.

The LCO is modified by a Note requiring that only one motor- i
driven pump be OPERABLE in MODE 4. This is because of the
reduced heat removal requirements and short period of time
in MODE 4 during which the AFW is required and the
insufficient steam available in MODE 4 to power the
turbine-driven AFW pump,

[For this facility, each OPERABLE AFW System train consists
of the following:]

[For this facility, support systems required to be OPERABLE
to ensure the AFW System OPERAB2LITY are as follows:)

[For this facility, those required support systems which,
upon their failure, do not declare the AFW System inoperable
and their justification are as follows:)

APPLICABILITY In MODE 1, 2, or 3, the AFW System is required to be
OPERABLE in the event that it is called upon to function
when the main feedwater_is lost. In addition, the AFW
System is required to supply enough makeup water to replace
steam generator secondary inventory that is lost as the unit
cools to MODE 4 conditions.

In MODE 4, without any RHR loo)s OPERABLE or in operation,
the AFW System is required to se used for heat removal via
the steam generators.

In MODE 5 or 6, the steam generators are not normally used
for heat removal, and the AFW System is not required.

(continued)

(continued)
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AFW System.

B 3.7.4

BASES (continued)v.

APPLICABILITY for this LCO, a Note has been added to provide clarification
(continued) that all components of the AFW trains are treated as an

entity with a single Completion Time.
!q

ACTIONS ful
4

If one of the two steam sup;: lies to the turbine-driven AFW
train is inoperable, action must be taken to restore the
steam supply to OPERABLE status. The 7-day Completion Time
is justified based on:

a. The redundant OPERABLE steam supply to the turbine-
driven AFW pump;

b. The availability of redundant OPERABLE motor-driven
AFW pumps; and

c. The low probability of an event occurring that
requires the inoperable steam supply to the turbine-
driven AFW pump.,

If one of the required AFW 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 the turbine-driven AFW pump. The
72-hour Completion Time was chosen because of the redundant
capabilities afforded by the AFW System, reasonable time for
repairs, and the low probability of a DBA occurring during
this period.

C.1 and C.2

When either Required Action A.1 or B.1 cannot be completed
within the required Completion Time, or if two AFW trains
are inoperable, the plant must _be placed in a MODE in which
the LCO does not apply. This is done by placing the plant
in at least MODE 3 within 6 hours, and in MODE 4 (except as
indicated in a Note applicable to Required Action C.2)
within 18 hours.

L
'

(continued)

(continued)
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AFW System
B 3.7.4

BASES (continued)

ACTIONS Required Action C.2 has been modified by a Note intended to
(continued) restrict entry into MODE 4 when no RHR loops are OPERABLE

and in operation. The Note also is intended to convey the
suspension of further action to reach MODE 4 if, while in
Required Action C.2, all RHR loops become inoperable or not
in operation. The allowed Completion Times are reasonable,
based on cperating experience, to reach the conditions from
full power in an orderly manner and without challenging
plant systems.

In MODE 4 with two AFW trains inoperable, operation is
allowed to continue because only one motor-driven pump AFW
train is required in accordance with the Note that modifies
the LCO. Although not required, the plant may continue to
cool down and initiate RHR, if prudent.

Qd

if all three AFW trains are 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 cooldown with non-safety-related equipment. In
such a condition, the plant should not be )erturbed 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 AFW
train to OPERABLE status.

Required Action D.1 is modified by a Note to suspend all
required MODE changes or power reductions until at least one
AFW train is restored to OPERABLE status, in this case,
LC0 3.0.3 is not applicablo because it could force the plant
into a less safe condition.

SVRVEILLANCE SR 3.7.4.1
REQUIREMENTS

Verifying the correct alignment for manual, power-operated,
and automatic valves in the AFW System water and steam flow
paths, provides assurance that the proper flow paths will
exist for AFW operation. This SR 3.7.4.1 does not apply t:
valves that are locked, sealed, or otherwise secured in
position, since they were verified to be in the correct
position prior to locking, sealing, or securing. This

(continued)

(continued)
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! AFW System

3 8 3.7.4

BASES (continued)
.

SURVEILLANCE SR 3.7.4.1 also does not apply to valves that cannot be
3 REQUIREMENTS inadvertently misaligned, such as check velves. This

(continued) 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 3.7.4.1 was derived from
Inservice Inspection and Testing Program requirements for
performing valve testing at least once every 92 days. This
increased surveillance rrequency is further justified in

, view of the procedural controls governing valve operation
and'asameansofprovidingaddedassuranceofcorrectvalve1

positions.

SR 3.7.4.2

This SR demonstrates that the AFW pumps develop sufficient
discharge pressure to deliver the required flow at the full
open pressure of the MSSVs. Because it is undesirable to
introduce cold AFW into the steam generators while they are
operating, this testing is performed on recirculation flow.

O Periodically comparing the reference differential pressure
Javeloped at this reduced flow, detects trends that might be

i- indicative of incipient failures. Performing ASME Section
XI (Ref. 2)-inservice testing (only required at 3-month -'

intervals) satisfies this requirement, as per the Inservice
inspection and Testing Program.

A 31-day frequency on a STAGGERED TEST BASIS results in
testing each pump once per 3 months, as required by the ASME
Code.

Provisions of SR 3.7.4.2 are modified by a Note that allows-

an exception to SR 3.0.4. SR 3.0.4 are not applicable for
entry into MODE 3 for purposes of testing the turbine-driven
AFW pump due to an insufficient amount of steam in MODE 4,
5, or 6 to perform a valid test.

SR 3.7.4.3

This SR ensures that.AFW can be delivered to the appropriate
+ steam generator in the event of any accident or transient

that generates an ESFAS, by demonstrating that each
,

t

(continued)

O (continued)
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AFW System
B 3.7.4

BASES (continued)

SURVEILLANCE automatic valve in the flow path actuates to its correct
REQUIREMENTS position on an actual or simulated actuation signal. The

(continued) 18-month frequency was developed considering the plant
conditions needed to perform SR 3.7.4.3, and the potential
REQUIREMENTS for unplanned plant transients if SR 3.7.4.3 is
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 every 92 days as
part of the Safety injection Actuation System's functional
test, except for the subgroup relay that actuates the
system, which cannot be tested during normal plant
operations.

SR 3.7.4.4

This SR ensures that the AFW pumps will start in the event
of any accident or transient that generates an ESFAS by
demonstrating that each AFW pump starts automatically on an

iactual or simulated Actuation signal. The actuation logic ;

is tested as part of the Safety Injection Actuation System's I
functional test every 92 days, except for the subgroup relay l

that actuates the system, which cannot be tested during
normal plant operation. The 10-month frequency
justification is the same as that for SR 3.7.4.3.

This SR is modified by a Note that exempts the requirements
of SR 3.0.4 for entry into MODE 3 for purposes of testing
the turbine-driven AFW pump, due to an insufficient amount
of steam in MODE 4, 5, or 6 to perform a valid test,
SR 3.0.4 is not applicable to SR 3.7.4.4 for entry into MODE
3, provided testing is completed within 24 hours after
reaching acceptable test conditions. 1

SR 3.7.4.5

This SR ensures that the AFW is properly aligned by
demonstrating the flow paths to each steam generator prior
to entering MODE 2 after more than 30 days in MODE S or 6.
OPERABILITY of AFW flow paths must be demonstrated before
sufficient core heat is generated that would require the
operation of the AFW System during a subsequent shutdown.
The Frequency is based on engineering judgment, and is
considered adequate in view cf other administrative controls

(continued)

(continued)
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AFW System
B 3.7.4

O
\ BASES (continued)

SURVEILLANCE that ensure that fics paths remain OPERABLE. For added
REQUIREMENTS assurance, the OPERABILITY of the flow paths is verified

(continued) following extended outa
misalignment of valves.ges to determine that there is noSR 3.7.4.5 ensures that the flow
path from the CST to the steam generators is properly
aligned. (SR 3.7.4.5 is not required by those plants
REQUIREMENTS that use AFW for normal startups and
shutdowns.)

REFERENCES 1. : Unit Name) FSAR, Section (10.4.9), "(Auxiliary
Feedwater System)."

2. American Society of Mechanical Engineers, Boiler and
Pressure Vessel Code, Section XI, inservice
inspection, Article IWV-3400, " Inservice
Tests-Category A and B Valves."
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CST I

B 3.7.5

8 3.7 PLANT SYSTEMS

B 3.7.5 [gndensate Storace Tank (CST) |

BASES I
1

BACKGROUND The CST provides a safety-grade source of water to the steam
generators for removing decay and sensible heat from the
Reactor Coolant System (RCS). The CST provides a passive
flow of water, by gravity, to the Auxiliary Feedwater (AFW)
System (LCO 3.7.4). The steam produced is released to the
atmosphere by the main steam safety valves or the
atmospheric dump valves. The AFW pumps operate with a
continuous recirculation to the CST. )

When the main steam isolation valves are open, the preferred '

means of heat removal is to discharge steam to the condenser 4

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
condensate w111e minimizing releases to the environment.

Because the CST is a principal component in removing
residual heat from the RCS, it is designed to withstand

O earthquakes and other natural phenomena, including 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
alternate sources. [Forthis. facility,thealternate
sources of feedwater and their safety-grade classifications
are as follows:)

A description of the CST is found in Reference 1.

APPLICABLE The CST provides cooling water to remove decay heat and to
SAFETY ANALYSES cool down the plant following all events in the accident

,

analysis (Refs 2 and 3). For anticipated operational
occurrences and accidents that do not affect the OPER/BILITY
of the steam generators, the analysis assumption is
generally 30 minutes at MODE 3, steaming through the MSSVs,
followed by a cooldown to residual heat removal (RHR)' entry
conditions at the design cooldown rate,

,

,

L (continued)

(continued)
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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:

1

a. Failure of the diesel generator powering the motor- |
driven AFW pump to the unaffected steam generator 1

(requiring additional steam to drive the remaining AFW |

pump's turbine); and

b. Failure of the steam-driven AFW pump (requiring a
longer time for cooldown using only one motor-driven
AFW pump).

These are not usually the limiting failures in terms of
consequences for these events.

A nonlimiting event considered in CST inventory
determinations is a break in either the main feedwater or
AFW line near where the two join. This break has the
potential for dumping condensate until terminated by
operator action, since the Emergency Feedwater Actuation
System would not detect a difference in pressure between the
steam generators for this break location. This
loss-of-condensate inventory is partially compensated for by
the retention of steam generator inventory.

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

LCO To satisfy accident analysis assumptions, the CST must
contain sufficient cooling water to remove decay heat for
[30 minutes) following a reactor trip from 102% RATED
THERMAL POWER, and then to cooldown the RCS to RHR entry
conditions, assuming a coincident loss-of-offsite power and
the most adverse single failure. In doing this, it must
retain sufficient water to ensure adequate net positive
suction head for the AFW pumps during cooldown, as well as
account for any losses from the steam-driven AFW pump's
turbines, or before isolating AFW to a broken line.

(continued)

(continued)
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1

CSTj B 3.7.5

BASES (continued)

'

LCO The level required is equivalent to a usable volume of
1 (continued) [110,000) gallons, which is based on holding the plant in

MODE 3 for 2 hours, followed by a cooldown to RHR entry:

conditionsat(75)*f/ hour. This basis is established in
' Reference 4 and exceeds the volume rcquired by the accident,

analysis.
,

The OPERABILITY of the CST is determined by maintaining the
tank level at or above the minimum required level,

j (For this facility, the following support systems are
requiredtobeOPERABLEtoensureCSTOPERABILITY:)

(For this facility, those required support systems which,
upon their failure, do not require declaring CST inoperable
and their justification are as followst)

APPLICABILITY In MODE 1, 2, 3, or 4, the applicability of the CST is
consistent with AFW System applicability (LCO 3.7.4), since

>

the CST directly supports the AFW System.

In MODE 5 or 6, the CST is not required because the AFW
- V System is not required.

ACTIONS _Ad

If the CST is unable to supp_1y the required volume of
cooling water to the AFW pumps,-it must be restored to
OPERABLE status, four hours-allow time to restore the
required volume in the CST from the condenser, or backup
supply, and is a reasonable time to limit the risk from
accidents requiring the plant to cool down.

In the event that the required CST water level channels are
determined to be inoperable, the CST level is considered to
be not within limits; Required Action A.I and
Required Action A.2.2 apply to restore such equipment to
OPERABLE status.

(continued)
.

(continued)
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CST

B 3.7.5

BASES (continued)

ACTIONS 1L2.1 and A.2.2
(continued)

As an alternative to shutting down the unit, the OPERABILITY
of the backup su) ply may be verified before 4 hours expires.
OPERABILITY of t1e backup feedwater sup)1y must include
verification that the flow paths from t1e backup water
supply to the AFW pumps are OPERABLE, and that the backup
supply has the required volume of water available. 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 Completion Time is a reasonable
amount of time to verify the OPERABillTY of the backup ws:;-
supply. The 7-day Completion Time is reasonable in viert
the fact that an OPERABLE backup water s' apply is avai!J
and the low probability of an event requiring CST oc
during this period.

[For this facility, an OPERABLE backup water supply ce
of the followingt)

B.1 and B.2 I

If the CST cannot be restired to OPERABLE status within t..,

associated Completion Time, the plant must be placed in a
MODE in which the LC0 requirement do not apply. This is
done by placing the plant in at least H0DE 3 within 6 %urs,
and in H0DE 4 (except as indicated in a Note applicab'; to
Required Action B.2) within 18 hours. Required Action B.2
has been modified by a Note intended to restrict entry into
MODE 4 without any RHR loops 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 loops became inoperable or not in operation. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required H0 DES from full power in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS

SR 3.7.5.1 verifies that the CST contains the required
volume of cooling water. (The required CST volume may be

(continued)

(continued)
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CS1

8 3.7.5

BASES (continued)

SVRVEILLANCE single value or a function of RCS conditions.) The 12-hour
REQUIREMENTS Frequency of this SR was developed based on consideration

(continued) of operating experience and operator awareness of plant
evolutions that may affect the CST invertory between checks.
Also, the 12-hour frequency is considered adequate in view

| of other indications, including alarms available in the
control room to alert the operator of abnormal deviations in
CST level.

REFERENCES 1. (Unit Name] FSAR, Section (9.2.6], "(Condensate
Storage and Transfer System)."

2. (Unit Name) FSAR, Section (6), "(Title)."

3. (UnitName)FSAR,Section(15),"(AccidentAnalysis]."

4. NRC Standard Review plan, Branch Technical Position
RSB 5-1, ' Design Requirements for the Residual Heat
Removal System."

C1
_

,
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Secot.dary Specific Activity
B 3.7.6'

( B 3.7 PLANT SYSTEMS
'
'

B 3.7.6 Secondary Specific Activity

BASES
l

BACKGROUND Activity in the secondary coolant results from steam
generator tube outleakage from the Reactor Coolant System.
Under steady-state conditions, the activity is )rimarily
iodines with relatively short half-lives and, t1us,
indicates current conditions. During transients, 1-131
spikes have been observed as well as increased releases of
some noble gases. Other fission-product isotopes, as well
as activated corrosion products in lesser amounts, may also
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, and
accidents.

This limit is lower than the activity value that might be
expected from a 1 gpm tube leak (LCO 3.4.13) of primary

coolant at the limit of 1.0 pCi/ gram (LCO 3.4.16)1 ease ofThen .

(V) steam line failure is assumed to result in the 2
the noble gas and iodine activity contained 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
8.04 days, concentrates faster than it decaya, but does not
reach equilibrium 'occause of blewdown 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 0.58 rem if the main steam safety
valves (MSSVs) open for 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)

APPLICABLE The accident analysis of the main steam line break (MSLB)
SAFETY ANALYSES (Ref. 2) assumes the initial secondary coolant specific

activity to have a radioactive isotope concentration of
0.1 pCi/g DOSE EQUlVALENT l-131. This assumption is used in
the analysis for determining the radiological consequences
of the postulated accident. The accident analysis, based on
this and other assumptions, shows that the radiological
consequences of an MSLB do not exceed a small fraction of
the plant EAB limits of 10 CFR 100 for whole-body and
thyroid dose rates.

With the loss-of-offsite power, the remaining steam
generators are available for core-decay-heat dissipation by
venting steam to the atmosphere through the MSSVs and steam
generator atmospheric dump valves (ADVs). The Auxiliary
feedwater System supplies the necessary makeup to the steam
generators. Venting continues until the reactor coolant
temperature and pressure has decreased sufficiently for the
Residual Heat Removal System to complete the cooldown.

In the evaluation of the radiological consequences of this
accident, the activity released from the steam generator
connected to the failed steam line, is assumed to be
released directly to the environment. The unaffected steam
generator is assumed to discharge steam and any entrained
activity through the MSSVs and ADVs during the event. Since
no credit is taken in the analysis for activity plateout or
retention, the resultant radiological consequences represent
a conservative estimate of the potential integrated dose due
to the postulated steam line failure.

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

LC0 As indicated in the appikaole safety analyses, the specific
activity limit in the secondary coolant system of
$ 0.1 pCi/g DOSE EQUIVALENT l-131 maintains the radiological
consequences of a Design Basis Accident (DBA) to a small
fraction of 10 CFR 100 (Ref. 1).

Monitoring the specific activity of the secondary coolant
ensures that when secondary specific activity limits are

(continued)

(continued)
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1 Secondary Specific Activity
) B 3.7.6

BASES (continued)

i
i LCO exceeded, appropriate actions are taken in a timely manner
! (continued) to place the unit in an operational MODE that would minimize

the radiological consequences of a DBA.

a

l
APPLICABILITY In MODE-1, 2, 3 or 4, the limits on secondary specific

activity apply whenever using the steam generators for RCS
heat removal. This is a potential time for secondary steam,

releases to the atmosphere, carrying with the steam a1

portion of the activity in the steam generators.

In MODE 5 or 6, the steam generators are not being used for
heat removal. Both the RCS and steam generators are
depressurized, and primary-to-secondary LEAKAGE is minimal.

; Therefore, monitoring of secondary specific activity is not
required.

,

ACTIONS A.1 and A.2

DOSE EQUIVALENT l-131 exceeding the allowable value in the
secondary coolant, is an indication of a problem in the RCS
-and contributes to increased post accident doses. If the
secondary specific activity cannot be restored to within
limits with in the associated Completion Time, the plant
must be placed in a MODE in which the LCO requirements are
not applicable. This is done by placing the plant in at-

least MODE 3 within 6 hours, and in MODE 5 within 36 hours.
.

The allowed Completion Times are reasonable, based on'

experience, to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

'

This SR 3.7.6.1 ensures that the secondary specific activity
is within the limits of the accident analysis. A gamma
isotopic analysis of the secondary coolant, which determines
DOSE EQUIVALENT l-131, confirms the validity of the safety
analysis assumptions as to the source terms in post-accident
releases. It also serves to identify and trend any unusual

(continued)

(continued)O1

I WOG STS B 3.7-43 12/28/90 8:16pm

. , _ . _ _ _ - _ _ _ . _ _ _ . ~ _ _ . _ _ . _ _ _ _ . - - _ _ _ _ - . __.__ _ _ _ _ _



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

Secondary Specific Activity
B 3.7.6

BASES (continued)

SVRVEILLANCE isotopic concentrations that might indicate changes in
REQUIREMENTS reactor coolant activity or LEAKAGE. The 31-day frequency

(continued) takes into consideration the detection of increasing trends
of the level of DOSE EQUIVALENT I-131, and allows for
appropriate action to be taken to maintain levels below the
LCO 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] f SAR, Section (15), "(Accident Analysis]."
,,,,

_ _ _ _ , _ . , _,
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CCW System
B 3.7.7

8 3.7 PLANT SYSTEMS

B 3.L7 famp.gnenLCpglino Water (CCW) System

BASES
y- _ - _ _

BACKGROUND The CCW System provides a heat sinL 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 hyproducts between potentially radioactive
systens and the Service Water System, and t!,n to the
w iront.ent.

i

A typical CCW System is arranged as two independent, full-
capacity cooling loops, rnd has isolatable nonsafety relatedt

components, Eoch safety related train includes a full
capacity pump, surge tank, heat exchanger, piping, valves,
and instrumentation. Each safety related train is powered r

from a separate bus. An open surge tank in the system'

provides pump trip protective functions to ensure that
,

- sufficient net positive suction head is available. The pump
t in each train is automatically started on receipt of a

safety ~ injection ($1) signal, and all nonessential <

components are isolated. (for this facility, the CCW System
consists.of the following:]

,

Additional information on the design and operation of the
system, along with a list of the components served, is . ,
presented in Reference 1.- The principal safety related
function of the CCW System function is the removal of decay

- heat- from the retetor *.h the Residual Heat Removal (RHR)
System. This r.ay be during a normal or post-accident
cooldown and shutdown.

_--. ._.

APPLICABLE The design basis of the CCW System is. for one CCW train to- -

SAFETY ANALYSES- remove the past loss-of-coolant accident (LOCA) heat load .

from the containment s. imp during-the ree.irculation phase, #
' with-a maximuto CCW temperature of [120)*F (Ref. 2). The

~ Emergency Core Cooling System-(ECCS) LOCA, and containment
'
|

OPERABILITY LOCA each model the maximum and minimum
perfornance of the CCW System, respectively. The' normal .

(continued)-

O (continued)
,
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CCU System
B 3.7.7

BASES (continued)

APPLICABLE temperature of the CCW is (80]*F and, during plant cooldown
SAFETY ANALYSES

toMODE5(T,Nisprever,tlthecontainmentsumpfluidfrom< (200;>F). a maximum temperature of [95)*F(continued) is assumed.
_ increasing in temperature d' iring the recirculation phase

following a LOCA, and provid42 a gradual reduction in the
temperature of this fluid as it is r.upplied to the Reacter

'i Coolant System (RCS) by the SI pumis,
&
b The CCW System is designed to perfor*, its function with a
A single failure of any active componoot, assuming a loss-of-

offsite power.

Thi CCW System also functions to cool tha plant from RHR
| entry conditions (T

<(200)*F)duhng<no(350?*F),toMODE5ig

} O rma and post-accident operations,
3

lik Iime required to cool from (d RHR trains operating.350)*F to (200)*F is aa
j 'unciton of the number of CCW an One

rain is sufficient to remove decay heat during subsequent
aperations with T (200]*F. This ar. ,tmes a maximum
service water tem >oid <ture ofc

with the maximum 1 eat loads on[95]*F occuicing simultaneously
era

the system

The CCW System sati:.fies Criterion 3 of the NJ Interim
Policy Statement.

_

i-
'

- LC0 Th( :CW trains are independent of each other to the nearee
the each has separate controls and power topplies i:V the
ope tion of one does not depend on the other. In C e ce nt
of a Design Basis Accident (DBA), onc crain of CCW b
required to 3rovide the minimum heat removal capability
assumed in tie safety analysis for the systems to w'iich it
suppites cooling water. To ensure this requirement 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 a loss-of-offsite power.

A trcin is considere OPERABLE when:s

a. its pump and 6ssociated surge tank are OPERAkE; and

(continued)
-.. . - . .

(continued)
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CCW System
B 3.7.7

BASES (continued)

LC0 b. The associated piping, valves, heat exchanger,
(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 those components or system
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 CCWS OPERABILITY: 1

[For this facility, those requi.ed support systems which,,

u)on their failure, do not declare the CCWS inoperable and
t1eir justification are as follows:]

[For this facility, the supported systems impacted by the
inoperability of the CCWS and the justification of whether
or not each supportad systim is declared inoperable are as
foliows:]

-y

_

l APPLICABILITY In MODE 1, 2, 3, or 4, the CCW System is a normally
operating system, which must be prepared to perform its
post-accident safety functions, primarily RCS heat removal,
which is achieved by cooling the RHR heat exchanger.

In MODE 5 or 6, the OPERABILITY requirements of the CCW
System are determined by the systems it supports.

ACTIONS 16 1

If only one CCW train is OPERABLE, 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 ?nto account the
redundant capabilities afforded by the OPER1.BLE train, and
the low probability of'a DBA occurring during this period.

(continued)

(continued)

b
Q
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CCW System
B 3.7.'

BASES (continued) hr-

ACT!GNS M
(continued)

With one CCW train inoperable, verify that the Required
Actions have been initiated for those supported systems
declared inoperable by the support CCW train within a
Completion Time of [ ] hours.

The L ]-hour Completion Time is defined as the most limiting
of all the Required Actions for all the supported systems
; hat needed to be declared inoperable upon the failure of
one or more support features specified under Condition B.

Cequired Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of CCW trains have been initiated by entering
the supported systems' LCOs. (Alternatively,the
appropriate Required Actions for the supported systems may
be listed in the Required Actions for Condition 8 of this
LC0.]

[For this facility, the identified supported systems'
Required Actions are as follows:)

Ou
With one CCW train inoperable, MQ one or more required
support or supported features inoperable associated with the
other redundant CCW train; enter Required Actions of
Condition D. Condition C is indicative of loss of CCW
System functional capability.

D.l. D.2. D.3. and 0,4

If the CCW train cannot be restored to OPERABLE status
-within the associated Completion Time, or 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 H0DE 3 within 6 hours, and in MODE 4 within 12 hours.

If both trains are inoperable, immediate action must be
taken to restore at least one train to OPERABLE status. In
this case, there is no heat sink for the RHR 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)
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CCW System
B 3.7.7

BASES (continued)
'

ACTIONS -
With both trains inopercble, flexibility (and abnormal

-(continued)- operating procedures)-are left to the operator to manage the
situation. This allows remaining in MODE 4 with an
alternate means of heat removal. This action allows total

. loss of function without entry into MODE 5 as required by
LC0 3.0.3..which may not be possible with two CCW trains
inoperable. When a CCW train is OPERABLE. the plant should
then be placed in MODE 5. In this case, LLO 3.0.3 is not
applicable, since the plant cannot be brough; to M]DE 5
without at least one train of CCW Ori.RABLE. Adeq'4 ate heat
removal can be maintained using tha steam generators and
natural circulation.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.7.7.1
REQUIREMENTSp Verifying the correct alignment for manual, power-operated,

g and automatic valves in the CCW flow path provides assurance
that the proper flow paths exist for CCW operation. This
SR does not apply to valves that are locked, sealed, or
otherwise secured in position, since these valves were-
verified to be in the correct position prior to locking,
sealing, or securing. This SR-also does not apply to valves

' that cannot be inadvertently misaligned, such as check
valves. This surveillarce 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
Inspection Testing Program requirements for performing valve
testing at least once every 92 days. The Frequency is
further justified in view of the procedurai controls
governing valve operation, and as a means-of providing added

-

assurance of correct valve positions.

(continued)

(continued)-
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CCW System
B 3.7.7

BASES (continued)

SURVEILLANCE SR 3.7.7.2
REQUIREMENTS

(continued) SR 3.7.7.2 demonstrates proper automatic operation of the
CCW valves. The CCW System is a normally operating systcm
that cannot be fully actuated as part of routine testing
during normal operation. The 18-month Frequency was
developed considering the plant conditions needed to perform
the surveillance and the potential for unnecessary plant
transients if the surveillance is performed with the reactor
at power. Operating experience has shown that these
components usually pass the surveillance when performed on
the 18-month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.7.7.3

SR d.7.7.3 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 normal operation. The 18-month Frequency was
developed considering the plant conditions needed to perform
the surveillance and the potential for unnecessary plant
iransients if the surveillance is performed with the reactor
at power. Operating experience has shown that these
components usually pass the surveillance when performed on
the 18-month Frequency. Therefore, the Frequency was
concluded to be acceptable ' rom a reliability standpoint.

REFERENCES 1. (Unit Name) FSAR, Section (9.2.2), "[ Component Cooling
Water System]."

2. (Unit Name) FSaR, Section [6.2], "[ Containment
Analysis]."

-.-.
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SWS
B 3.7.8

'

. B 3.7 PLANT SYSTEMS
'

B 3.7.8 Service Water System (SWS)

BASES

BACKGROUND The SWS provides a heat sink for the removal of process
and operating heat from safety-related components during a
transient or Design Basis Accident (DBA). During normal
-operation, and a normal shutdown, the SWS also provides this
function for various safety related and nonsafety related
components. The scfety related portion is covered by this
LCO.

A typical SWS consists of two separate, 100%-capacity-
safety-related, cooling water trains. Each train consists
of two 100%-ca)acity pumps, one component cooling water
(CCW) heat excinnger, piping, valving, instrumentation, and
two cyclone separators. The ) umps and valves are remote and
manually aligned, except in tie unlikely event of a loss-of--

,

coolant accident (LOCA). The pumps aligned to the critical |loops = are automatically started upon receipt of a safety '

injection (SI) signal, and all_ esseni.lal valves are aligned
('l to their post-accident positions. The SWS also provides

(d emergency makeup to the Spent Fuel Pool and CCW System [and
-is the backup water supply to the Auxiliary Feedwater
System). _(For this facility, the SWS consists of 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 removal of decay heat from the
reactor via the [CCW System).

!

APPLICABLE The design basis of the SWS is for or.u SWS train, in
SAFETY ANALYSES conjunction with the CCW System and a 100% capacity

Containment' Cooling System, to remove core decay heat
following a design basis LOCA (Ref. 2). This prevents the
Containment sump fluid from increasing in temperature during
the recirculation phase following a LOCA and provides for a,

L gradual reduction in the temperature of this fluid as it is
. supplied to the Reactor Coolant System by the SI pumps. The
SWS is designed to perform its function with a single

(continued)

(continued)
N
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SWS
B 3.7.8

BASES (contir,ued)

APPLICABLE failure of any active component, assuming the loss-of-
SAFETY ANALYSES offsite power.

(continued)
The SWS, in conjunction with the CCW System, also cools the
plant from residual heat removal (Ref. 3) entry conditions
to MODE 5 during normal and post-accident operations. The
time required for this evolution is a function of the number
of CCW and RHR System trains 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.

The ,iWS satisfies Criterion 3 of the NRC Interim Policy
Statement.

LC0 Two SWS trains provide the required redundancy to ensure
that the system functions to remove post-accident heat
loads, assuming that the worst-case, single active failure
occurs coincident with the loss-of-offsite power.

A train is considered OPERABLE during MODE 1, 2, 3, or 4
when:

1. Its pump is OPERABLE; and

2. The associated piping, valves, heat exchanger,
instrumentation, and cyclone separator on the safety
related flow path are OPERABLE.

The isolation of the SWS to other components or systems not
required for safety may render these components or systems
inoperable, but does not affect the OPERABILITY of the SWS.

(For this facility during MODE 1, 2, 3 or 4, the following
support systems are required to be OPERABLE to ensure SWS
OPERABILITY:]

[For this facility during MODE 1, 2, 3 or 4, those required
support systems which, upon their failure, do not require
declaring the SWS inoperable and their justification are as
follows:]

(continued)

(continued)
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SWS
P 3.7.8

[] BASES (continued)
\J

LCO [For this facility during MODE 1, 2, 3 or 4, the supported
(continued) systems impacted by the inoperability of a SWS and the

justification of whether or not each supported system is
declared inoperable are as follows:]

[For this facility during MODE 5 or 6, the supported systems
impacted by the inoperability of a SWS and the justification
of whether or not each supported system is declared
inoperable are as follows:]

APPLICABILITY In MODE 1, 2, 3, or 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 System and, thus, the RHR System,

in MODES 5 and 6, the OPERABILITY requirements of the SWS
are determined by the systems it supports.

ACTIONS 1L1/q
(.) If one SWS train is inoperable, it 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. The 72-hour Completion Time was developed
based on the redundant capabilities afforded by the OPERABLE
train, and the low probability of a DBA occurring during
this period.

Ibl
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.

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)
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SWS
B 3.7.8

BASES (continued)

ACTIONS Required Action B.1 ensures that those identified Required
(continued) 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
LC0.]

[For this facility, the identified support systems' Required
Actions are as follows:)

,

.C.d

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 capability.

D.I. D.2. D.3. and D.4

If the SWS train cannot be restored to OPERABLE status
within the associated Completion Time, or two SWS trains are
inoperable, the plant must be placed in a MODE in which the
LC0 does not apply. This is done by placing the plant in at
least MODE 3 within 6 hours, and in MODE 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 tne RHR System; thus, one
SWS train must be restored to OPERABLE status immediately.
The plant should be maintained ir. MODE 4 until one SWS train
is restored to OPERABLE status.

When a SWS train is OPERABLE, the plant should be placed in
MODE 5. This allows total loss of function without entry
into LCO 3.0.3, because entry into MODE 5, as required by
LC0 3.0.3, may not be desirable with two SWS trains
inoperable.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
systems.

(continued)
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SWS
B 3.7.8

[ BASES -(continued)

SURVEILLANCE SR 3.7.8.1 '

REQUIREMENTS-
Verifying the correct alignment for manual, power-operated, i

and automatic valves in the SWS flow path provides assurance
that the proper flow paths exist for SWS operation.
SR 3.7.8.1 does not apply to valves that are locked, sealed,
or otherwise secured in position, since they were verified
to be in the correct position prior to being locked, sealed,
or secured. 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 being mispositioned are in the correct
position.

The 31-day Frequency for this serveillance 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
controls governing valve operation, and as a means of
providing added assurance of correct valve position.

.SR 3.7.8.2

SR 3.7.8.2 demonstrates proper automatic operation of the
SWS valves. The SWS is a normally operating system that
cannot be fully actuated as part of normal testing. The
18-month Frequency was developed because this surveillance
can only be prudently performed during a plant outage. This
is due to the plant conditions needed to perform the
surveillance and the potential for unnecessary )lant
transients if the surveillance is performed wit 1 the reactor
at power.~ Ooerating experience has shown that these

-components usually pass the-surveillance when performed on
the 18-month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.7.8.3
m

SR 3.7.8.3 demonstrates proper automatic operation of the
SWS pumas. The SWS is a normally operating system that
cannot )e fully actuated as part of normal testing during
normal operation. The 18-month Frequency was developed

_

because this surveillance can only be prudently performed

(continued)

(continued)
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SWS
B 3.7.8

BASES (continued)

SURVEILLANCE during a plant outage. This is due to the plant conditions
REQUIREMENTS needed to perform the surveillance, and the potential for

(continued) unnecessary plant transients if the surveillance is
aerformed with the reactor at power. Operating experience
las shown that these components usually pass the
surveillance when performed on the 18-month Frequency.
Therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

REFERENCES 1. [ Unit Name] FSAR, Section [9.2.1], "[ Service Water
System]."

2. [ Unit Name) FSAR, Section [6.2], "[ Containment
Analysis]."

3. [ Unit Name) FSAR, Section [5.4.7), "[ Residual Heat
Removal]."

t

n -
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UHS
1

B 3.7.9

/ -B 3.7 PLANT SYSTEMS
Al

B 3.7.9 Ultimate Heat Sink (VHS)

BASES-
7z

BACKGROUND- The VHS provides a heat sink for processing and operating
heat from safety related components during a transient or
accident, as well as during normal operation. This is done
by-utilizing the Service Water System (SWS) and the
Component Cooling Water (CCW) System.

[The UHS consists of the lake, SWS pumps, CCW heat
exchangers, cooling towers, fans, and associated piping,
valves, and instrumentation.]

The UHS has been defined as that complex of water sources,
including necessary retaining structures
its dam, or a river with its dam), and the(e.g., a pond withcanals or
conduits connecting the sources with, but not including, the
cooling water system intake structures (Ref. 1). If cooling

..

towers or portions thereof are required to accomplish the
VHS safety functions, they should meet the same requirements

f'
~

as the sink. The two principal safety functions of the VHS
~

|'
and dissipation of residual heat af4r an accident.
are the dissipation of residual heat after reactor shutdown,

A variety of complexes is used to meet the requirements for
an VHS. A lake or an ocean may 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.

The basic performance. requirements are that a 30-day supply
of water be available, and:that the design _ basis
temperatures of safety-related equipment are not exceeded.
Basins of.' cooling towers generally include =less than a 30-
day supply of water, typically 7 days or less. ' Assurance of
a 30-day supply is then dependent on other source (s) and
makeup system (s) for replenishing the source-in the cooling
tower basin. For smaller basin sources, which may be as
small as a 1-day supply, the systems for replenishing the -
basin'and the backup source (s) become of officient
importance that the makeup system itself uy be required to

-meet the.same design criteria as an Engineered Safety-

(continued)
o
l f (continued)
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UHS
B 3.7.9

BASES (continued)

BACKGROUND Feature (ESF) (e.g., single failure considerations), and
(continued) multiple makeup water sources may be required.

It follows that the many variations in the UHS
configurations will result in many plant-to-plant variations
in OPERABILITY determinations and in SRs. The Actions and
SRs are illustrative of a cooling tower UHS without a makeup
requirement. [ Development of UHS Technical Specifications
for plants without cooling towers and makeup systems may
require Actions and Surveillances for components in addition
to cooling tower fans (e.g. makeup pumps and isolation
valves).]

[For plants without cooling towers, additional Actions and
SRs may be necessary (e.g., a second source or use of spray
ponds).]

Additional information on the design and operation of the
system, along with a list of components served, can be found
in Reference 1. [For this facility, the VHS consists of the
following:]

If the UHS does not meet its design limits of water
temperature, water level, or number of OPERABLE cooling
tower fans, the UHS may not have sufficient capacity to
bring the plant to a safe, controll M shutdown during a
Design Basis Accident (DBA) from full power, but may be able
to support plant operation at a reduced power level.

APPLICABLE The VHS is the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operational

occurrences (A00s) in which the plant is cooled down and
placed on residual heat removal (RHR) operation. [For
plants that use it as the normal heat sink for condenser
cooling via the Circulating Water System, plant operation at
full power is its maximum heat load.] Its maximum post-
accident heat load occurs 20 minutes after a design basis
loss-of-coolant accident (LOCA). Near this time, the plant
switches from injection to recirculation and the Containment
Cooling Systems and RHR are required to remove the core
decay heat.

(continued)

(continued)
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UHS
B 3.7.9

(] BASES (continued)
V

APPLICABLE The operating limits are based on conservative heat transfer
SAFETY ANALYSES analyses for the worst-case LOCA. Reference 1 provides the

(continued) details of the assumptions used in the analysis, which
include worst-expected meteorological conditions,
conservative uncertainties when calculating decay heat, and
worst-case single active 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 VHS.

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

_

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
following the design basis LOCA without the loss of Het
positive suction head (NPSH), and without exceeding the
maximum design temperature of the equipment served by the
SWS. To meet this condition, the UHS temperature should not
exceed (90]*F and the level should not fall below [562 ft/m mean sea level] during normal plant operation.Q'
[For this facility, an OPERABLE UHS consists of the
following:]

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

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

[For this facility, the main systems supported by the VHS,
and the justification for not declaring the main systems
inoperable upon failure of the UHS are as follows:]

_

APPLICABILITY In MODE 1, 2, 3, or 4, the VHS is required to be OPERABLE to
ensure sufficient cooling capacity and must be prepared to
perform its post accident safety functions. An example is
Reactor Coolant System heat removal for core decay heat.

(continued)

A (continued)
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UHS
B 3.7.9

BASES (continued)

APPLICABILITY In MODE 5 or 6, the OPERABILITY requirements of the UHS are
(continued) determined by the systems it supports.

ACTIONS A.1 and A.2

Required Action A.1 ensures that the required cooling
capacity will be available in the event of a DBA.

This Action may be satisfied by examining logs or other
information to determine whether the cooling tower fans
may be out of service for maintenance or other reasons.
It does not mean that it is necessary to perform the SRs
needed to demonstrate OPERABILITY of the fan. If there is
not one cooling tower fan per cooling tower OPERABLE,
Condition D must be entered immediately.

For Action A.2, if one cooling tower fan per cooling tower
is inoperable, the inoperable cooling tower fans must be
restored to OPERABLE status within 7-days before action most
be taken to reduce power. The specified Completion Time is
consistent with other LCOs for loss of cle-half of a 200%-
capacity train of an ESF System.

The 7-day Completion Time is based on the low probability
of an accident occurring during the 7 days that one cooling
tower fan is inoperable, the number of available systems,
and the time required to reasonably complete the Required
Action.

For this LCO, the Completion Times of Condition A have been
provided with a Note to clarify that all UHS cooling tower
fans are treated as an entity with a single Completion Time
(i.e., the Completion Times are on a Condition basis).

Ikl
With the UHS inoperable as established by Condition D,
verify that the Required Actions have been initiated for
those supported systems declared inoperable by the support
UHS within a Completion Time of ( ) hours.

(continued)

(continued)
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VHS
B 3.7.9 i

|
'

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 .pecified under
Condition B.

Required Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of VHS have been initiated by entering the
supported systems' LCOs. (Alternatively, the a)propriate
Required Actions for the supported systems may )e 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 or more cooling tower fans inoperable, and one or
more required support or supported features associated with
the other redundant cooling tower fan inoperable; a loss of
function capability rtsults, and LC0 3.0.3 must be entered

q immediately. However, if the support or supported features'

- (U)
LCOs take into consideration the loss of function situation,
then LC0 3.0.3 may not need to be entered.

Dml and D.2

If the cooling tower fan cannot be restored to OPERABLE
status within the associated Completion Time, or if the VHS
is inoperable for reasons other than Condition A, 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,_to reach the required MODES from full
power in an orderly manner and-without challenging plant
systems.

(continued)
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UHS

B 3.7.9

BASES (continued)

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

SR 3.7.9.1 ensures that adequate long-term (30-day) cooling
can be maintained. The specified level ensures that eno' h
NPSH is available to operate the SWS pumps. The 24-hour
Frequency is based on operating experience related to
trending of the parameter variations during the applicable
MODES.

SR 3.7.9.2

SR 3,7.9.2 verifies that the SWS can cool the CCW System to
at least its maximum design temperature with the maximum
accident or normal design heat loads for 30 days following a
DBA. The 24-hour Frequency is based on operatinq experience
related to trending of the parameter variation!. during the
applicable MODES.

SR 3.7.9.3

Operating each cooling tower fan for 2 15 minutes ensures
that all fans are OPERABLE and that all associated controls
are functioning properly. It also ensures that fan or
motor failure, or excessive vibration, can be detected for
corrective action. The 31-day Frequency was developed in
consideration of the known reliability of the fan units, the
redundancy available, and the low probability of significant
degradation of the VHS cooling tower fans occurring between
surveillances, it has also been shown to be acceptable
through operating experience.

__ _ _

REFERENCES 1. [ Unit Name) FSAR, Section (9.2.5), "[ Ultimate Heat
Sink)."

2. Regulatory Guide 1.27, " Ultimate Heat Sink for Nuclear
Power Plants," Revision 2, January 1976.

,
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Fuel Storage Pool Water Level
B 3.7.10

p
5 B 3.7 PLANT SYSTEMS

B 3.7.10 Fuel Storaae Pool Water level

BASES

DACKGROUND The minimum water level in the fuel storage pool meets the
assumptions of iodine-decontamination factors following a
fuel-handling accident. The specified water level shields
and minimizes the general area dose when the storage racks
are at their maximum capacity. The water also provides
shielding during the movement of spent fuel. If normal
cooling is lost, the water provides about a 12-hour heat
sink before boiling occurs.

A general description of the fuel storage pool design is
given in Reference 1. A description of the Spent Fuel Pool
Cooling and Cleanup System is given in Reference 2. The
assumptions of the fuel-handling accident are given in
Reference 3.

r'~N
! I APPLICABLE The minimum water level in the fuel storage pool meetsd SAFETY ANALYSES the assumptions of the fuel handling accident described in

Regulatory Guide 1.25 (Ref. 4). The resultant 2-hour
thyroid dose per person at the exclusion area boundary (EAB)
is a small fraction of the 10 CFR 100 (Ref. 5) limits.

The assumption of Regulatory Guide 1.25, preserved by this
LCO, is that there is 23 ft of water between the top of the
damaged fuel bundle and the fuel pool surface during a fuel-
handling accident. With 23 ft of water, the assumptions of
Regulatory Guide 1.25 can be used directly. In practice,
this LC0 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 top of the spent fuel
racks, however, there may be less than 23 ft of water above

-

the top of the fuel bundle and the surface, indicated by the
width of the bundle. To offset this small nonconservatism,
the analysis assumes that all fuel rods fail, although
analysis shows that only the first (few] rods fail from a
hypothetical maximum drop.

The fuel storage pool water level satisfies Criterion 2 of
the NRC Interim Policy Statement.

[G') (continued)
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Fuel Storage Pool Water Level
B 3.7.10

BASES (continued)

LC0 The specified water level preserves the assumptions of the
fuel-handling accident analysis (Ref. 3). As such, it is
the minimum required for fuel storage and movement within
the fuel storage pool.

[For this facility, an OPERABLE fuel storage pool
constitutes the following:]

[For this facility, the following support systems are
required OPERABLE to ensure fuel storage pool water level
GPERABILITY:]

[For this facility, those required support systems which,
upon their failure, do not declare the fuel storage pool
water level inoperable and their justification are as
follows:]

APPLICABILITY This LC0 applies whenever irradiated fuel is in the spent
fuel storage pool, because the potential for a release of
fission products exists.

ACTIONS Ad

When the initial conditions for prevention of an accident
cannot be met, steps should be taken to preclude the
accident from occurring. When the fuel storage pool level
is lower than the required level, the movement of spent fuel
shall be. brought to a halt in a safe position. This
effectively precludes a fuel-handling accident from
occurring. Plant procedures control the movement of loads
over the spent fuel in all cases.

In the event that the required fuel storage pool water level
channels are determined inoperable, the fuel storage pool
water cover is considered to be not within limits; Required
Action A.1 and Required Action A.2 apply to restore the
instrumentation channels to OPERABLE status.

(continued)

(continued)
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Fuel Storage Pool Water Level
B 3.7.10

f%

BASES (continued)

ACTIONS- L1
(continued)

- Action to restore the water level should commence
-immediately and be carried through to completion.

Required Action A.1 and Required Action A.2 are modified-by
a Note that allows an exemption to LCO 3.0.3 and LCO 3.0.4.
Both LCOs are not applicable, since events in the fuei
storage-pool are not affected by either MODE level or
facility operations.

SURVEILLANCE SR 3.7.10.1
REQUIREMENTS

SR 3.7.10.1 verifies that sufficient water is available in
the event of a fuel-handling accident. The water level in
the fuel. storage pool must be checked periodically. The
7-day Frequency is appropriate in view of the fact- that the
volume in the pool is normally stable. Water level changes
are controlled by plant procedures and have been proven to
be acceptable through operating experience.

LI During refueling o)erations, the level in the fuel pool is
-in equilibrium wit 1 the refueling canal, and the level in
the refueling canal is checked daily under SR 3.9.6.1.

. 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,LSection_(15.7.4], "[ Fuel Handling
Accident]."

4. Regulatory Guide 1.25 [Rev. 001, " 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."

(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 Disttnce."

_

!
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ADVs
B 3.7.11

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 residual
heat removal (RHR)- entry conditions should the preferred
heat sink via the Steam Bypass System to the condenser not
be available (Ref.1). This is done in conjunction with the
Auxiliary Feedwater System providing cooling water from the
condensate storage tank (CST). The ADVs may also be
required to meet the design cooldown-rate during a normal

-cooldown when steam pressure drops too low for maintenance
of a vacuum in the condenser to permit use of the Steam Dump
System.

One ADV line for each of the (four] steam generators is
provided.. Each ADV line consists of one ADV and an
associated block valve.

The ADVs-are provided with upstream block valves to permit
their being tested at-power, and to provide an alternate

q. - m.'ans of isolation. The ADVs are equipped with pneumatic
. controllers to permit control of the cooldown rate.

-The ADVs are typically provided with_a pressurized gas
'

supply of bottled nitrogen that, on a loss of- pressure in
that the normal instrument air supply, automatically
supplies' nitrogen to operate the ADVs. The nitrogen supply
is sized to provide the sufficient pressurized _ gas to
operate the ADVs for the time required for Reactor Coolant
System (RCS) cooldown to RHR entry conditions.

A description of the ADVs is found in Reference 1.- The-
ADVs are OPERABLE with only'a de power source available.
-In addition, handwheels are provided for. local manual
operation. (For this facility, the ADVs and their support--
systems consist.of the following:]

: APPLICABLE The design basis of the ADVs is established by the+

SAFETY ANALYSES capability to cool the plant to RHR entry conditions. The
design rate-of [75]*F/ hour is applicable for two steam

(continued)

(continued)O
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ADVs
B 3.7.11

BASES (continued)

APPLICABLE generators, each with one ADV. This rate is adequate to
SAFETY ANALYSES cool the plant to RHR entry conditions with only one steam

(continued) generator and one ADV, utilizing the cooling water supply
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
RHR entry conditions for accidents accompanied by a
loss-of-offsite power. Prior to the operator's actions to
cool down the plant, the ADVs and main steam safety valves
(MSSVs) are assumed to operate automatically to relieve
steam and maintain the steam generator pressure below the
design value. For the recovery from a steam generator tube
rupture (SGTR) event, 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 into the ruptured steam generator. After the
break flow is terminated, the operator would then continue
the cooldown to RHR conditions, similar to the cooldown for
other events. The operator is assumed to use only the ADVs
on the nonruptured steam generators to perform the limited
cooldown required to terminate the break flow and,
subsequently, to cool down the plant to RHR entry
conditions. The time required to terminate the primary-to-
secondary break flow for a SGTR is more critical than the
time required to cool down to RHR 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 numbgr of plant loops and
consider @,on of any single failure assumptions regarding
the failure of one ADV to open on demand.

The ADVs are equipped with block valves in the event an ADV
spuriously fails to open or fails to close during use.

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

LCO One ADV line is required from each of [four) steam
generators to ensure that at least [two] ADV lines are
available to conduct a plant cooldown following an SGTR, in
which one steam generator becomes unavailable, accompanied
by a single, active failure of a second ADV line on an

(continued)

(continued)
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ADVs
B 3.7.11

|BA5!.S-(continued)v

-LCO . unaffected steam generator. The block valves must be
(continued) OPERABLE to isolate a failed open ADV line. A closed block

valve does not render it or its ADV line inoperable if
o>erator action time to open the block valve is supported in
tie accident analysis.

Failure to meet the LCO can result in the inability to cool
the )lant to RHR entry conditions following an event in
whic1 the condenser is unavailable for use with the Steam
Bypass System.

An ADV is considered OPERABLE when it is capable of
providing controlled relief of the main steam flow and
capable of fully opening and closing on demand.

[For this facility, an OPERABLE ADV line constitutes the
following:]

[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,
T upon their failure, do not declare the ADV lines iaoperable
! and their justification are as follows:)

APPLICABILITY In MODE 1, 2, 3, or 4, the ADV lines provide the path for
cooling the RCS to RHR entry conditions following an SGTR.

In. MODE 5' or 6,.an SGTR is not a credible event.

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.

ACTIONS 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, a
nonsafety grade backup in the Steam Bypass System, and

(continued)

(continued)
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ADVs
B 3.7.11

BASES (continued)

ACTIONS MSSVs. A Note has been added to this Required Action to
(continued) 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) of the ADV lines to OPERABLE
status. Since the block valve can be closed to isolate an
ADV, some repairs may be possible with the plant at power.
The 24-hour Completion Time takes into account sufficient
time to repair inoperable ADV lines, the availability of the
Steam Bypass System, MSSVs, and the low probability of an
event occurring during this period that requires the ADV
lines.

C.1 and C.2

If the ADV lines cannot be restored to OPERABLE status
within the associated Completion Time, the plant must be
placed in a MODE in which the LC0 requirements are not
applicable. This is done by placing the plant in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

,

SURVEILLANCE SR 3.7.11.1
REQUIREMENTS

SR 3.7.11.1 verifies the OPERABILITY of the ADVs. To
perform a controlled cooldown of the RCS, the ADVs must be
able to be opened and throttled through their full range.
This SR ensures the ADVs are tested through a full control
cycle at least once per fuel cycle. Performance of
inservice testing or use of an ADV during a plant cooldown
may satisfy this requirement. Operating experience has
shown that these components usually pass the surveillance
when performed on the 18-month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability
standpoint.

(continued)

(continued)
.
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|ADVs
B 3.7.11

BASES (continued)_

. SURVEILLANCE: SR 3.7.11.2
REQUIREMENTS'

(continued) SR 3.7.11.2 verifies the OPERABILITY of the block valves.-

The function of the block valve is to isolate a failed open
ADV. Cycling the block valve both closed and open
demonstrates its capability to perform this function.
Performance of inservice testing or use of the block valve
during plant cooldown may satisfy this requirement.
Operating experience has shown that these components usually
pass the_ surveillance when performed on the 18-month
Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

REFERENCES 1. (Unit Name] FSAR, Section (10.3], "(Main Steam Supply
System]."

,

,

$
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CREFS

B 3.7.12
,

.B 3.7 PLWT SYSTEMS

B. 3.7.12 _ [ontrol Room Emeraency Filtration System (CREFS)

BASES

BACKGROUND- ._The CREFS provides a protected environment from which
operators can control tae plant following an uncontrolled

.

release of radioactivity, chemicals, or toxic oas.

The CREFS consists of two independent, redundant trains that
recirculate and filter the control room air. Each train-
cons 1&t; of a prefilter or demtster, a high efficiency
particulate air (HEPA) filter, an activated chcrecal
adsorber-section for removal of gaseous activi_ty
(principally iodines), and a fan. Duct work, valves or
dampers, and instrumentation also form part of the system,
as well as demisters to remove water droplets from the air
stream._ A second bank of ilEPA filters follows the adsorber_

section to collect carbon fines, and provide backup in case
of failure of the main HEPA filter bank.

:

The CREFS is_ an emergency system, parts of which inay also
7 operate during normal p) ant operations in the standby mode
( .of operation. Upon receipt of the actuating signal (s),

- normal air supply to the control room is isolated, and the
stream of ventilation air is recirculated-through the
system's filter trains. The pre ~ filters or demisters remove
any large particles in the al.r, and an.y entrained water
droplets present, to prevent extessive loading of the HEPA
filters and' charcoal adsorbers. Continuous operation of
each train for_ at least 10 hours ser ircnth, with the heaters
on,1 reduces moisture buildup on tie HEPA filters and
adsorbers. _Both.the demister and-heater are important to
the effectiveness of the charcoal adsorbers.

Actuation _of the CREFS places the system in either of two
-separate states _(emergency radiation state, toxic gas
isolation' state) of the emergency mode of operation,

._

depending on the initiation signal.. Actuation of_ the system
to the emergency radiation statetof the emergency mode of_
operation, closes the unfiltered octside air intake and-
unfiltered exhaust dampers, and aligns the system for

; recirculation of the control room air through the redundant
trains of HEPA and the charco~al filters. The emergency

(continued)

(continued)-
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CREFS

B 3.7.12

BASES (continued)

BACKGROUND radiation state also initiates pressurization and filtered
(continued) ventilation of the air supply to the control ro';m.

Outside air is filtered, [ diluted with building air from the
electrical equipment and cable spreading rooms,] and addeo
to the air being retirculated from the control roon.
Pressurization of the control room prevents infiltration of
unfiltered air from the surrounding areas of the truilding.
The actions taken in the toxic-gas isolation state are theI, same, except that the signal switches t.ontrol room
ventilation to an isolatior, al .coment to prevent outside air
from entering the control room.

| The air entering the control roort is continuously monitored
! by radiation and toxic-ges detectors. One detector output
| above the setpoint will cause actuation of the energency
| radiation state or toxic-gas isolation state, as requirnd.

The actinns of the toxie-pas isolation state are more
restrictive, and will override the actions of the emergency
radiation stata.

A single train will pranurize the control room to about
,

| [0,125) inches water gauge, and provice an iir exchange rate
.

| in excess of [25%1 per hour. The CREFS opo;ation in 5

I maintaining tt>e control room habitable is discussed ;n
Reference 1.

! Redundant supply and recirculation trains provide the
| required filtration should an excessive pressure drop

develop across the other filter train. Normally-open,

' isolation dampers are arranged in series pairs so that the
failure of one damper to shut will not result ira a breach of

| isolation. The CREFS is designed in accordance with Selsmic
L Category I requirements.
L

The CREFS is designed to maintain the control room
environment for 30 days continuous occupancy after a Design
Basis Accident (DBA) without exceeding a 5-rem whole body
dose.

|

APPLICABLE The CREFS components are arranged in redundant, safety-
| SAFETY-ANALYSES- related ventilation trains. The location of components an.i
; ducting within the control room envelope ensures an edequate

(continued)

(continued)
,
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CREFS
B 3.7.12

BASES (cohtinued)

APPLI 'JMi supply of filter ed air to all areas requiring access.
SM I.T'l MALYSE:., Ouring emerg ecy operation, the CREFS maintains the

(ctmf rued) temperature between :70]'F and [85)*F. The CREFS provides
airborne radiological protection for the control room
operators, as demonstrated by the control room accident dose

*analyses for the most limiting design basis loss-of-coolant
accident (LOCA), fission-product release presented in

3 Reference 2.

The analysis of tonc-gas releases demonstrates that the %
toxicity limits are not exceeded in the control room ffollowing a toxic themical release, as presented in
Reference 1.

dThe worst-case single active failJre of a CompoDent of tk
CtIFS, assuming a loss-of-offsite power, does not impair t:ie y

ability of the system to perform its design fyW Mn. *

The CREFS satisfies Critr M, 2 of ttr: NF. Interm 6#. icy
Statement. ' '

~- . . . n .. . , . -

LC0 Two independent and redundant trains of the CRf.FS are
required to ensuie that at least one is available assuming a
single failuro disables the other train. Total system
failure could resylt in exceeding a dose of 5-rem to the
control roc |n aparator in the event of a large radioactive
rele se.

The CREFS is considered OPERABLE wnen the individual
components aecessary to control operator exposure are
OPE'lABLE in both trains. A train is OPERABLE when its
associated:

a. Fan is OPERABLE;

b. 'dDA filt'ers and charcoal adsorbers are not
excessively restricting flow, and are capable of
performing f. heir filtration functions;

'

c. Hekter, dem4 ster, duct work, valves, and dampers are
OPERABiE, and air circulation can be maintained; and

d. SRs n e met.

(continued)
.._._- .____. __ _ _.
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CREFS
B 3.7.12

BASES (continued)
_

LCO In addition, the control room boundary must be maintained,
(continued) including the integrity of the walls, floors, ceilings, duct

work, and access doors.

(For this facility, the following support systus are
required OPERABLE to ensure the CREFS OPERABil'.1Y:]

[For this facility, those required support systems which,
u)on their failure, do not declare the CREFS inoperable and
tielr justification are as follows:)

m

APPLICABILITY in MODE 1, 2, 3, or 4, the CREFS rnust be OPERABLE to control
operator exposure during and following a DBA.

(in MODE 5 or 6, the CREFS may be recuired to core with the
release from the rupture of an outsice waste-gas tank.)

'

During movement of irradiated fuel, the CREFS must be
OPERAB.LE t7 cope with the rtlease from a fuel-handling
accident.

O
ACTIONS ltd

When ono CREFS train is inoperable, it must be restored to
UPERABLE status within 7 days. During this period, the
remaining OPERABLE CREFS train is adequate to perform the
control room )rotection function. The 7-day Completion Time
is based on t1e low probability of a DBA occurring during
this time period, and the consideration that the remaining
train can provide the required capability.

The concurrent failure of two CREFS trains would result in
the loss-cf-function capability; therefore, LC0 3.0.3 must
be entered immediately.

LLand B.2

In MODE 1 2, 3, or 4, when Required Action A.1 cannot be,

completed within the required Completion Time, the plant
must be ) laced in a M00E that minimizes accident risk. This
is done ay placing the plant in at least MODE 3 within

(continued)

(continued)
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CREFS
B 3.7.12

BASES (coatinued)
v

ACTIONS 6 hours, and k MODE 5 within 36 hours. The allowed
(continuco; 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.

C.d

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 CREFS train should be
immediately placed in the emergency mode. This action
ensures that the remaining train is OPERABLE, that no
fai1*&es that would prevent automatic actaation will occur,
and that any active failure would be readily detected.

Required Action C.1 ic :nodified by a Note to place the
system in the emergency mode if auto-swapover to emergency
mode is inop6rable.>

C.2.1. C.2.2. and C.2.3

An alternative to Required Action C.1 is to immediately
suspend activities that present a potential for releasinga

[Vl radioactivity that might enter the control room. This
places the plant in a condition that minimizes risk. This
does not preclude the movement of feil to a safe position.

D.I. D.2. and 0.3

When in MODE 5 or 6, and during movement of irradiated fuel
with two CREFS trains inoperable, the Required Action is to
immediately suspend activities that present a potential far
releasing radioactivity that might enter the control room.
This places the plant in a condition that minimizes risk.
This does not preclude the movement of fuel to a safe
position.

SURVEILLANCE SR 3.7.12.1
REQVIREMENTS

SR 3.7.12.1 verifies that a train in a standby mode of,

| operation starts on demard and continues to operate.'

Standby systems should be checked periodically to ensure

(continued)
- . ,

g (continued),

'
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CREFS
B 3.7.12

BASES (continued)

SURVEILLANCE that they start and function properly. As the environment
REQUIREMENTS and normal operating conditions on this system are not too

(continued) severe, testing each train once every month provides an
adequate check of this system. M)nthly heater operations
dry out any moisture accumulated in the charcoal from
humidity in the ambient air. Systems without heaters need |only to be operated for 15 minutes to demonstrate the jfunction of the system. Furthermore, the 31-day frequency -

was developed considering the known reliability of the
equipment and the two-train redundancy ava11 ability, i

SR 3.7.12.2

The Ventilation Filter Testing Program (VFTP) encompasses
all the CREFS filter tests in accordance with Regulatory
Guide 1.52 (Ref. 3). The VFTP includes testing the
performance of the HEPA filter, charcoal adsorber
officiency, minimum 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

SR 3.7.12.3 demonstrates that on an actual or simulated
actuation signal (s) [incluJing toxic-gas detector signal,)
each CREFS train starts and operates. Tis frequency of
18 months is specified in Regulatory Guide 1.52 (Ref. 3).

SR 3.7.12.4

SR 3.7.12.4 demonstrates the integrity of the controi coom
enclosure, and the assumed inleaking rates of the
potentially contaminated air. The control rooms positive
pressure, with respect to potentially contaminated adjacent
reas, is periodically tested to verify proper functioning
of the CREfS. During the emergency mode of operation, the
CREFS is designed to pressurize the control room to
[0.125) inches water gauge positive pressure with respect to
adjacent areas in order to prevent unfiltered inleakage.
The CREFS is designed to maintain this positive pressure
with < re train at a recirculation flow rate of [35,700) cfm.
The I n quency of 18 months is consistent with the guidance
provided in Reference 4.

(continued)
_

(continued)
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CREFS

B 3.7.12

BASES (continued) |j
v

SURVEILLANCE SR 3.7.12.5
REQUIREMENTS !

(continued) (For this facility, the purpose of this SR 11 as follows:) I

REFERENCES 1. Unit Name) FSAR, Section (6.4). '(Habitability
Systems)."

2. (UnitName)FSAR,Section(15),"(AccidentAnalysis)."
l

3. Regulatory Guide 1.52 (Rev. 02), " Design, Testing and j
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 Plan " Section 6.4,
' Control Room Habitability System," Rev. 2, July 1981.

--
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CREHVAC
B 3.7.13 i

B 3.7 PLANT SYSTEMS
~

B 3.7.13 Control Room Emeroency Air Temoerature Control System (CREHVAC) '

; BASES
4

.. .. . . .. . .. . ..
.

. . . . - . - - . . .

i

! BACKGROUND The CREHVAC provides temperature control for the control
room following isolation of the control room.

The CREHVAC consists of two independent, redundant trains
'

i that provide cooling and heating of recirculated control
room air. Each train consists of heating coils, cooling
coils, instrumentation, and controls to provide for controli

i room temperature control. The CREHVAC is a subsystem
'

providing air temperature control for the Control Room :

Emergency Filtration System (LCO 3.7.12)..

The CREHVAC is an emergency system, parts of which may also.

'

operate during normal plant operations. A single train will
.

provide the required temperature control to maintain the
.i

control room between [70]'F and (85P F. The CREHVAC
operation in maintain 1n the controi room temperature is
discussed in Reference .

O
'

APPLICABLE The design basis of the CREHVAC is to maintain the control
SAFETY ANALYSES room temperature within limits for 30 days continuous

occupancy.
.

The CREHVAC components are arranged in redundant, safety-<

related treins. During emergency operation, the CREHVAC
maintainsthetamperaturebetween-(70]'Fand(85]6F. A
single-active-failure of a component of the CREHVAC, with a t

loss-of-offsite power, does not impair the ability of the:
system to perform its design function. Redundant detectors
and controls are provided for control room temperature
control. The CREHVAC is designed in accordance with Seismic
Category I requirements. The CREHVAC is capable of removing -
sensible- and latent-heat loads from the control room, which-
include consideration of equipment-heat loads and personnel

. occupancy requirements, to ensure equipment OPERABILITY.

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

(continued)

O .
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CREHVAC
B 3.7.13

BASES (cor.t inued)

LCO Two independent and redundant trains of the CREHVAC are
required to ensure that at least one is available, assuming
a single failure disabling the other train. Total system
failure could result in the control room becoming
uninhabitable, and the equipment operating temperature
exceeding limits in the event of an accident.

The CREHVAC is considered OPERABLE when the individual
components necessary to maintain the control room
temperature are OPERABLE in both traint.. These components
include the heating and cooling coils and associated
temperature control instrumentation. In addition, the
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 the CREHVAC OPERABILITY:]

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

APPLICABILITY In H0DE 1, 2, 3, or 4, and during movement of irradiated
fuel, the CREnvAC aust be OPERABLE to ensure that the
control room temperature will not exceed equipment
operational requirements following isolation of the control
room.

in MODE 5 or 6, CREHVAC may not be required for those
facilities that do not require autom3 tic control room
isolation.

ACTIONS Ad

With one train of CREHVAC inoperable, the inoperable CREHVAC
train must be restored to OPERABLE status within 30 days.
During this period, the remaining OPERABLE CREHVAC train is
adequate to maintain the control room temperature within
limits. The 30-day Completion Time is based on the low
probability of an event requiring control room isolation,
the consideration that the remaining train can provide the

(continued)

(continued)
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CREHVAC

B 3.7.13
J

BASES (continued)

4 -

ACTIONS required protection, and that alternate safety or nonsafety
(continued) related cooling means are available, for this facility,

the alternato cooling means are as follows:)
,

,

The concurrent failure of two CREHVAC trains would result in
*

the loss of function capability; therefore, LCO 3.0.3 must
be entered immediately.

B.1 and 8.2<

In MODE 1, 2, 3 or 4, when Required Action A.1 cannot be
completed within the required Completion Time, the plant
must be placed in a MODE that minimizes the risk. 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,

fal
in MODE 5 or 6, or during movement of irradiated fuel, when
Required Action A.1 cannot be completed within the requiredO Completion Time, the OPERABLE CREHVAC train should be pla<.ed
in operation immediately. This action ensures that the
remaining train is OPERABLE, that no failures that would
prevent automatic actuation will occur, and that active -

failures would be'readily detected.

C.2.1. C.2.2. and C.2.3

An alternative to Required Action C.1 is to immediately
suspend activities that present.a potential for releasing
radioactivity that might-require-isolation of the control
room. This places the plant in a condition that minimizes
risk, but does not preclude the movement of fuel to a safe
position.

D.1. D.2. and D.3
,

When in MODE S or 6, or during movement of irradiated fuel
with twa CREHVAC train inoperable, the Required Action is to,

immediately suspend activities that present a potential for
releasing radioactivity that might require isolation of the
control room. This places the plant _in a condition that

(continued)

(continued)
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CREHVAC
B 3.7.13

BASES (continued)

ACTIONS minimizes risk. This does not preclude the movement of fuel
(continued) to a safe position.

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

SR 3.7.13.1 verifies that the heat removal capability of the
-

systm is sufficient to meet design requirements. ihe
surveillance is performed at a Frequency of 18 months, '

because significant degradation of the CREHVAC is slow and
is not expected over this time period. It consists of a
combination of testing and calculations. |

REFERENCES 1. (Unit Name] FSAR, Section (6.4], "(Habitability
Systems)."

l

_ _ _ _

O
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ECCS PREACS
B 3.7.14

m
B 3.7 PLANT SYSTEMS

B 3.7.14 Emeroency Core Coolina System (ECCS) Pumo Room Exhaust Air Cleangn
System (PREACS)

BASES

BACKGROUND The ECCS PREACS filters air from the area of the active ECCS
components during the recirculation phase of a loss-of-
coolant accident (LOCA). The ECCS PREACS, in conjunction
with other normally operating systems, also provides
environmental control of temperature and humidity in the
ECCS pump room area and the lower reaches of the auxiliary
building.

The ECCS PREACS consists of two independent, redundant
trains. Each train consists of a heater, a profilter or
demister, a high efficiency particulate air (HEPA) filter,
an activated charcoal adsorber sectiun for removal of
gaseous activity
Ductwork, valves o(principally iodines), and a fan.r dampers, and instrumentation also form
part of the system, as well as demisters functioning to
reduce the relative humidity of the air stream. A second

/~') bank of HEPA filters follows the adsorber section to collect
( carbon fines and provide backup in case the main HEPA filterV

bank fe41s. The downstream HEPA filter is not credited in
the acucent analysis, but serves to collect charcoal fines,
and to back up the upstream HEPA filter should it develop a
leak. The system initiates filtered ventilation of the pump
room following receipt of a safety injection (SI) signal.

The ECCS PREAC5 is a standby system, aligned to bypass the
system HEPA filters and charcoal adsorbers. During

F cmergencyoperations,theECCSPREACSdampersarerealigned,
and sans are started to begin filtration. Upon receipt of
the actuuting Engineered Safety feature Actuation System
signal (s), normal air discharges from the ECCS sump room
isolate, and the stream of ventilation air disc 1arges
through the system's filter trains. The profilters remove
any large particles in the air, and any entrained water
droplets present, to prevent excessive loading of the HEPA
filters and charcoal adsorbers.

3

The ECCS PREACS is discussed in several sections of the fSAR
(Refs.1, 2, and 3) since it may be used for normal, as well

(continued) j

fq (continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

BACKGROVHD as post-accident, atmos)heric cleanup functions. The
(continued) primary purpose of the 1 eaters is to maintain the relative

lumidity at an acceptable level, consistent with iodine
removal efficiencies per Regulatory Guide 1.52 (Ref. 4).

APPLICABLE The design basis of the ECCS PREACS is established by
SAFETY ANALYSES the large-break LOCA. The system evaluation assumes a

passive failure of the ECCS outside containment, such as a
SI sump seal failure, during the recirculation mode, in
suci a case, the system limits radioactive release to within
the 10 CFR 100 limits (Ref. 5), or the NRC staff-approved
licensing basis (e.g., a specified fraction of 10 CFR 100
limits). The analysis of the effects and consequences of a
large-break LOCA is presented in Reference 3. The ECCS
PREACS also actuates following a small-break LOCA, requiring
the plant to go into the recirculation mode of long-term
cooling, and to clean up releases of smaller leaks, such as
from valve stem packing.

Two types of system failures are considered in the accident
analysis: complete loss of function, and excessive LEAKAGE.

- Either type of failure may result in a lower efficiency of
removal for any gaseous and particulate activity released to
the ECCS pump rooms following a LOCA.

The ECCS PREACS satisfies Criterion 3 of the t!RC Interim
Policy Statement.

LCO Two independent and redundant trains of the ECCS PREACS 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 the atmospheric release from the ECCS pump room
exceeding 10 CFR 100 limits in the event of a Design Basis
Accident (DBA).

ECCS PREACS is considered OPERABLE when the individual
components necessary to maintain the ECCS pump room
filtration are OPERABLE in both trains.

(continued)

(continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

LCO A train is considered OPERABLE when its associated:
(continued)

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration functions;

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE and air circulation can be maintained; and

d. SRs are met.

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

(For this facility, those required support systems which,
upon their failure, do not declare the ECCS PREACS
inoperable and their justification are as follows:)

[For this facility, the main systems supported by ECCS
PREACS and the justification for not declaring the main
systems inoperable, upon failure of ECCS PREACS, are asm

follows:]

APPLICABillTY In MODE 1, 2, 3, or 4, the ECCS PREACS is required to be
OPERABLE consistent with the OPERABILITY requirements of the
ECCS.

In MODE 5 or 6, she ECCS PREACS is not required to be
OPERABLE since ne-ECCS is not required to be OPERABLE.

___

ACTIONS Ad

With one ECCS PREACS train not OPERABLE, the inoperable
train must be restored to OPERABLE status within 7 days.
During this time, the remaining OPERABLE train is adequate
to perform the ECCS PREACS-function <

The 7-day Completion Time is appropriate because the risk
contribution is less than that for the ECCS (72-hour

(continued)

(continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

ACTIONS Completion Time), and this system is not a direct support
(continued) 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 ECCS PREACS trains would resulL in
the loss of functional capability; therefore, LCO 3.0.3 must
be entered immediately.

161

With one ECCS PREACS train inoperable, verify that the
Required Actions have been initiated for those supported
systems declared inoperable by the support ECCS PREACS train
within a Completion Time of ( ) hours.

The L J-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.

Required Action B.1 ensures that those identified Required
Actions associated with supported syttems impacted by the
inoperability of ECCS PREACS trains have been initiated by
entering the supported systems' LCOs. (Alternatively,the
appropriate Required Actions for the supported sy:tems may
be listed in the Required Actions for Conditions 8 of this
LCO.]

[For this facility, the identified supported systems'
Required Actions are as follows:]

L1

With one ECCS PREACS train inoperable, and one or more
required support or supported features inoperable associated
with the other redundant ECCS PREACS train; a loss of
function capability results, and LCO 3.0.3 must be entered
immediately. However, if the support or supported features'
LCOs take into consideration the loss of function situation,
then LC0 3.0.3 may not need to be entered.

(continued)

(continued)
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ECCS PREACS
B 3.7.14

(] BASES (continued)
V

ACTIONS D.1 and (L2
(continued)

If the ECCS PREACS train cannot be restored to OPERABL[
status within the associated Com)1etion Time, the plant
must be placed in a MODE in whic1 the LC0 requirements are
not applicable. This is done by placing the plant in at
least MODE 3 within 6 hours, and in MOD: 5 within 36 hours.
The allowed Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.7.14.1
REQUIREMENTS

SR 3.7.14.1 verifies that a train in a standby mode starts
on demand and continues to operate. Standby systems should
be checked periodically to ensure that they start and

,

function properly. Since the environment and normal
operating conditions on this system aro not severe, testing
each train once a month provides an adequate check on this

r 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 developed considering
the known reliability of equipment and the two-train
redundancy available.

SR 3.7.14.2

Specification 5.7.4.p of the Ventilation Filter Testing
Program (VFTP) encompasses all the ECCS PREACS filter tests
in accordance with Regulatory Guide 1.52 (Ref. 4). The VFTP
includes testing IlEPA 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.

(continued)

(continued)
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ECCS PREACS
1

0 3.7.14 i

BASES (continued)

SURVEILLANCE SR 3.7.14.3
REQUIREMENTS

(continued) This SR 3.7.14.3 demonstrates that each ECCS PREACS train
starts and operates on an actual or simulated actuation
signal. The 18-month frequency is consistent with that
specified in Regulatory Guide 1.52 (Ref. 4).

SR 3.7.14.4

SR 3.7.14.4 demonstrates the integrity of the ECCS pump room
enclosure. The ability of the ECCS pump room to maintain a
negative pressure, with respect to poter.tially
uncontaminated adjacent a.reas, is periodically tested to
verify proper functioniog of the ECCS PREACS, During the
emergency mode of operation, the ECCS PREACS is designed to
rnaintain a slight negative press,:re in the ECCS pump room,
with respect to adjacent areas, to prevent unfiltered
LEAKAGE. The ECCS PREACS is designed to maintain this
negative pressure at a flow rate of (20,000) cfm from the
ECCS pump room. The Frequency of 18 months is consistent
with the guidance provided in Reference 6.

The minimum system flow rate maintains a slight negative
pressure in the ECCS pump room area, and provides sufficient
air velocity to transport particulate contaminants, assuming
only one operating filter train.

The number of filter elements is selected to limit the flow
rate through any individual element to about (1,000) cfm.
This may vary, based on filter housing geometry. The
maximum limit ensures that flow through, and pressure drop
across, each filter element are not excessive.

The number and depth of the 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 O necessary
for an assumed (99)% efficiency.

When clean, the filters have a ce. pressure drop at the
design flow rate. The magnitude or .he pressure drop
indicates acceptable performance and is based on

.

manufacturers' recommendations for the filter and adsorber

(continued)

(continued)
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ECCS PREACS
B 3.7.14

BASES (continued)

SURVEILLANCE elements at the derign flow rate. An increase in pressure
REQUIREMENTS drop, or a decrease in flow indicates that the filter is

(continued) 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 3.7.14.5

Operating the bypass damper is necessary to ensure that the
system functions properly. The OPERABILITY of the bypass
damper is verified if it can be opened. An 18-month
Frecuency is consistent with that specified in Regulatory
Guice 1.52 (Ref. 4).

REFERENCE 5 1. [ Unit Name) FSAR, Section [6.5.1), "[ESF Atmosphere
CleanupSystems)."

2. (UnitName)FSAR,Section[9.4.5),"(EngineeredSafety

{- Feature Ventilation System]."

3. (Unit Name) FSAR, Section (15.6.5), "[ Loss of Coolant
Accidents)."

4. Regulatory Guide 1.52 (Rev. 2), " 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."

5. Title 10, Code of Federal Regulations, Part 100.11,
" Determination of Exclusion Area, low Population Zone,
and Population Center Distance."

6. NUREG-0800, Section 6.5.1, " Standard Review Plan,"
Rev. 2, "ESF Atmosphere Cleanup System," July 1981.

__

|
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) FBACS
B 3.7.15

4
0 3.7 PLANT SYSTEMS

B 3.7.15 fuel Buildina Air Cleanuo System (FBACS)
,

BASES |
a ,

1
'

BACKGROUND The FBACS filters airborne radioactive ) articulates from the
area of the fuel pool following a fuel landling accident or
loss-of-coolant accident (LOCA). The FBACS, in conjunction
with other normally operating systems, also provides
environmental control of temperature and humidity in the
fuel pool- area.

The FBACS consists of two independent, redundant trains.
Each train consists of.a heater, a profilter or demister, a )
high efficiency particulate air (HEPA) filter, an activated,

charcoal adsorber section for removal of gaseous activity 1

(principallyiodines),andafan. Ductwork, valves or- ,

'dampers, and instrumentation also form part of the system,
as well as demisters functioning to reduce the relative
humidity of the airstream. 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

O downstream HEPA filter is not credited in the analysis, but
serves to collect charcoal fines, and to back up the
upstream HEPA filter should it develop a leak. The system
initiates filtered ventilation of the fuel handling building
following _ receipt of a high radiation signal.

The FBACS is a standby system, parts of which may also be
o>erated during normal plant operations. Upon receipt of
tie actuating signal, normal air discharges from the
building, the fuel-handling building 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
and charcoal adsorbers.

The FBACS is discussed-in several sections of the FSAR
(Refs. 1, 2, and 3) because it may be used for normal, as
well as post-accident, atmospheric cleanup functions.

-

(continued)

O
WOG STS B 3.7-93 12/28/90 8:16pm

.. -_ . _ _ _ __ _ _ _ - _ . _ . _ _ . . . _ _ - _ - _ _ _ - . -



_________-____ - -

FBACS
B 3.7.15

BASES (continued)

APPLICABLE The FBACS 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-handling
accident, given in Reference 3, assumes that all fuel rods
in an assembly are damaged. The analysis of the LOCA
assumes that radioactive materials leaked from the Emergency
Core Cooling System (ECCS) are filtered and adsorbed by the
FBACS. The DBA analysis of the fuel-handling accident
assumes that only one train of the FBACS is functional due
to a single failure that disables the other train. The
accident analysis accounts for the reduction in airborne
radioactive material provided by the one remaining train of
this filtration system. The amount of fission products
available for release from the fuel-handling building is
determined for a fuel-handling accident and for a LOCA.
These assumptions and the analysis follow the guidance
provided in Regulatory Guide 1.25 (Ref. 4).

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

-

LCO Two independent and redundant trains of the FBACS are
required to ensure that at least one train is available,
assuming a single failure that disables the other train,
coincident with a loss-of-offsite )ower. Total system
failure could result in the atmospieric release from the
fuel-handling building exceeding the 10 CFR 100 limits in
the event of a fuel-handling accident.

The FBACS is considered OPERABLE when the individual
components necessary to control exposure in the fuel-
handling building are OPERABLE in both trains. A train is
considered OPERABLE when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
flitration function;

(continued)

(continued)
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FBACS
B 3.7.15

BASES (continued)

'
LCO c. Heater, demister, ductwork, valves, and dampers

(continued) are OPERABLE, and air circulation can be maintained;
and

;

d. SRs are met.

[For this facility, the following support systems are
required OPERABLE to ensure the FBACS OPERAUILITY are as
follows:)

(For this facility, those required support systems which,
u)on their failure, do not declare the FBACS inoperable and
tieir justification are as follows:)

APPLICABILITY In MODE 1, 2, 3, or 4, the FBACS is required to be OPERABLE
to )rovide fission-product removal associated with ECCS
lea (s due to a LOCA (refer to LC0 3.7.14), for plants that
use this system as part of their ECCS Pump Room Exhaust Air
Cleanup System (PREACS).

O In MODE 5 or 6, the FBACS is not required to be OPERABLE
since the ECCS is not required to be OPERABLE.

During movement of irradiated fuel in the fuel building, the
FBACS is always required to be OPERABLE to alleviate the
consequences of a fuel-handling accident.

ACTIONS L1

If one FBACS train is inoperable, the inoperable train must
be restored to OPERABLE status within 7 days. During this
period, the remaining OPERABLE train is adequate to' perform
the FBACS. function. The 7-day Com)1etion Time is based on
the risk- from an event requiring tie inoperable FBACS train,
considering th'at-the remaining fBACS train can provide the
required protection.

B.1 and B.2

In MODE 1,-2 -3, or--4, when Required Action A.1 cannot-be
j ' completed within the required Completion Time, or when both

(continued)

(continued)
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FBACS
B 3.7.15

BASES (continued)

ACTIONS FBACS trains are inoperable, the plant must be placed in a
(continued) MODE in which the LC0 requirements are not applicable. This

is done by placing the plant in MODE 3 within 6 hours, and
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.

C.1 and C.2
|

When Required Action A.1 cannot be completed within the
required Com)1etion Timo during movement of irradiated fuel
in the fuel suilding, the OPERABLE FBACS 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
occur, and that any active failure will be readily detected. ;

If the system is not placed in operation, this action
requires suspension of fuel movement, rhich precludes a
fuel-handling accident. This action does not preclude the
movement of fuel to a safe position,

9u
When two trains of the FBACS are inoperable during movement
of irradiated fuel in the fuel building, action should be
taken to place the plant in a condition in which the LC0 is
not applicable. This LC0 involves immediately suspending
movement of irradiated fuel in the fuel building. This
action does not preclude the movement of fuel to a safe
position.

SURVEILLANCE jiR 3.7.15.1
REQVIREMENTS

SR 3.7.15.1 demonstrates that a train in a standby mode
starts on demand and continues to operate. Standby systems
should be checked periodically to ensure that they start and
function properly. As the environment and normal operating
conditions on this system are not severe, testing each train
once every month provides an adequate check on this system.

(continued)

(continued)
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B 3.7.15 *

BASES (continued)

SURVEILLANCE Monthly heater operation drys out any moisture accumulated
REQUIREMENTS in the charcoal from humidity in the ambient air.

(continued) without heaters need only be operated for 15 minute (Systemss to
demonstratethefunctionofthesystem.: Furthermore, the
31-day Frequency was developed consider ng the known
reliability of the equipment and the two-train redundancy
available.

SR 3.7.15.2

Specification 5.8.4.p of the Ventilatioa filter Testing
Program (VFTP) encompasses all the FBACS filter tests in
accordance with Regulatory Guide 1.52 (Ref. 5). 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

O SR 3.7.15.3 demonstrates that each FBACS train starts and
operates on an actuni or simulated actuation signal. The'

18-month frequency is consistent with that specified in
Regulatory Guide 1.52 (Ref. 5).

SR 3.7.15.4

SR 3.7.15.4 demonstrates the integrity of the fuel building
enclosure. The ability of the fuel building to maintain
negative pressure with respect to potentially uncontaminated
adjacent areas is periodically tested to verify proper

-function of the FBACS; During the emergency mode of
operation, the FBACS is designed to maintain a slight
negative pressure in the fuel building, with respect to
adjacent areas,.to prevent unfiltered LEAKAGE. _The FBACS is
designed to maintain this negative pressure at a flow rate
of [20,000) cfm to the fuel building. The Frecuency of 18
months is consistent with the guidance provided in
Reference 6.

The minimum system flow rate maintains a negative pressure
in the fuel-handling building and provides sufficient air

(continued)

(continued)
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B 3.7.15

BASES (continued)

SURVEILLANCE velocity to transport particulate contaminants, assuming
REQUIREMENTS that only one filter train is in operation.

(continued)
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
mcximum limit ensures that flow through, and pressure drop
across, each filter element are not excessive.

The number and depth of the 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;I-second residence time is necessary
for an arsumed (99J% eff ciency.

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 a 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 is consistent with
that specified in Regulatory Guide 1.52 (Ref. 5), is used.

SR llJkl

Operating the bypass damper is necessary to ensure that the
system functions properly. The OPERABILITY of the bypass
damper is verified if it can be opened. An 18-month
Frequency is consistent with that in Regulatory Guide 1.52
(Ref. 5).

REFERENCES 1. (Unit Name) FSAR, Section (6.5.1), "(ESF Atmosphere
CleanupSystems)."

!

2. (Unit Name) FSAR, Section |9.4.5), "(Engineered Safety I
feature Ventilation SystemJ." |

|

3. (Unit Name) FSAR, Section (15.7.4], "[ Fuel Handling
Accident)."

(continued) '

(continued)
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B 3.7.15

,

/ BASES (continued) {b
REFERENCES 4. Regulatory Guide 1.25, " Assumptions Used for

(continued) Evaluating the Potential Radiological Consequences of
a fuel Handling Accident in the fuel Handling and
5torage facility for Boiling and Pressurized Water
Reactors."

5. Regulatory Guide 1.52 (Rev. 2), " Design, Testing and
Maintenance Criteria for Post-Accident Engineered
Safety-Feature Atmospheric Cleanup System Air
Filtration and Absorption Units of Light-Water Cooled
Nuclear Power Plants."

6. NUREG-0800, " Standard Review Plan," Section 6.5.1,
Rev. 2, "ESF Atmosphere Cleanup System." July 1981

C\
V
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B 3.7.16

O B 3.7 PLANT SYSTEMSV
B 3.7.16 Penetration Room Exhaust Air Cleanun System (PREACS)

BASES

BACKGROUND The PREACS filters air from the penetration area between
containment and the auxiliary building.

The PREACS consists of two independent and redundant trains.
Each train consists of a heater, a prefilter or demister, a
high efficiency particulate air (HEPA) filter, an activated
charcoal adsorber section for removal of gaseous activity
(principally iodines), and a fan. Ductwork, valves or
dampers, and instrumentation, as well as demisters
functioning to reduce the relative humidity of the
airstream, also form part of the system. A second bank of
HEPA filters, Which follows the adsorbor section, collects
-carbon fines and provides backup in case of failure of the
main HEPA filter bank. The downstream HEPA filtar, although
not credited in the accident analysis, collects charcoal
fines and serves as a backup should the upstream HEPA filter
develop a leak. The system initiates filtered ventilation

p) following receipt of a safety injection (SI) signal.
\
V The PREACS is a standby system, parts of which may also

operate during normal plant operations. During emergency
operations, the PREACS dampers are realigned and fans are
started to initiate filtration. Upon receipt of the
actuating signal (s), normal air discharges from tne
penetration room, the penetration room is isolated, and the
stream of ventitation air discharges through the system's
filter trains. The prefilters remove any large particles in
the air, as well as any entrained water dro)lets, to prevent
excessive loading of the HEPA filters and clarcoal
adsorbers.

The PREACS is discussed in several sections of the FSAR
(Refs.1, 2, and 3) since it may be used for normal, as well
as post-accident, atmospheric cleanup functions. Heaters
may be included for moisture removal on systems operating in
high humidity conditions. The primary purpose of the
heaters is to maintain the relative humidity at an
acceptable level consistent with iodine removal efficiencies

; per Regulatory Guide 1.52 (Ref. 4).

(continued)
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PREACS .

B 3.7.16

BASES (continued)

APPLICABLE The design basia of the PRCA05 is established by the
SAFETY ANALYSES laroe-break 19ss-of-coolant accident (LOCA). The system

evaluation assumes a passive failure outside containment,
such as valve 9ckino lenage during a Design Basis Accident
(DBA). Insucfiacase,thesystemrestrictstheradioactive
release to within the 10 CFR 100 limits, or the NRC
staff-approved licensing basis (e.g., a saecified fraction
of 10 CFR 100 limits). The analysis of 11e effects and
consequences of a large-break LOCA are presented in
Reference 3.

Two types of system failures are considered in the accident
analysis: a complete loss of function, and excessive
LEAKAGE. Either type of failure may result in less
efficient removal of any gaseous or particulate material
released to the penetration room following a LOCA.

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

LCO Two independent and redundant trains of the PREACS are
required to be OPERABLE to ensure that at least one train is
available, assuming there is a single failure disabling the
other train coincident with a loss-of-offsite power.

The PREACS is considered OPERABLE when the individual
components necessary to control rarlioactive releases are
OPERABLE in both trains. A train is considered OPERABLE
when its associated:

a. Fan is OPERABLE;

b. HEPA filter and charcoal adsorber are not excessively
restricting flow, and are capable of performing their
filtration functions;

c. Heater, demister, ductwork, valves, and dampers are
OPERABLE and air circulation can be maintained; and

d. SRs are met.

(continued)

(continued)
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PREACS

B 3.7.16

f BASES (continued)V
LCO [For this facility, the following support systems are

(continued) required to be OPERABLE to ensure the PREACS OPERABILITY:]

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

[For this facility, the main systems supported by PREACS and
the justification for not declaring the main systems
inoperable upon failure of PREACS are as follows:]

APPLICABILITY In MODE 1, 2, 3, or 4, the PREACS is required to be
OPERABLE, consistent with the OPERABILITY requirements of
the Emergency Core Cooling System (ECCS).

In MODE S or 6, the PREACS is not required to be OPERABLE
since the ECCS is not required to be OPERABLE.

ACTIONS /LJ
" With one PREACS train inoperable, the inoperable train must

be restored to OPERABLE status within 7 days. During this
period, the remaining OPERABLE train is adequate to perform
the PRrACS function. The 7-day Completion Time is
appropriate because the risk contribution of the PREACS 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-dsy Completion Time is based on the low probability of
a DBA occurring during this period, and the fact that the
remaining train can provide the required capability.

iki

With one FREACS train inoperable, verify that the Requirea
Actions have been initiated for those supported systems
declared inoperable by the support PREACS train within a
Completion Time of [ ] hours.

The hour Completion Time is defined as the most limitingof all] he Required Actions for all the supported systemst

(continued)
'

c (continued)
(w
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PREACS

B 3.7.16 |

|

BASES (continued)

ACTIONS that needed to be declared inoperable upon the failure
(continued) of one or more support fetitures specified under Condition B.

Required Action B.1 ensures that those identified Required
Actions associated with supported systems impacted by the
inoperability of PREACS trains have been initiated by
entering the supported systems' LCOs. (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:)

ful
With one PREACS train inoperable, and one or more required
support or supported features inoperable associoted with the
other redundant PREACS train; a loss-of-function capability
results, and LCO 3.0.3 must be entered immediately.
However, if the support or supported features' LCOs take
into consideration the loss of function situation, then
LCO 3.0.3 may not need to be entered.

! D.d_Aad._Da2

f If the inoperable train 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,

I

MODE 3 within 6 hours, and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on cperating
experience, to reach the required MODES from full power in
an orderly manner and without challenging plant systems.

--.

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS SR 3.7.16.1 demonstrates that a train in a dandby mode

starts on demand and continues to operate. Standby systems
should be checked periodically to ensure that they start and1

function properly. As the environmental and normh1
operating conditions on this system are not severe, testing

(contir,ued)

(continued)
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D 3.7.16

(OA) BASES (continued)
-

SURVEILLANCE each irain once every montt: provides an adequate check on
REQUIREMENTS this system. Monthly heate operation drys out any moisture

(continued) that may have accvuuinted n the charcoal as a result of
humidity in the arnient air. [Systemswithoutheatersneed
enly be operated f?r 15 mautes la demonstrate the function
of the system.) futf'hermore, the 31-day frequency was
developed considering 'na Anown reliability of equipment,
and the two train redundancy available.

SR 3.7.16cd

The Ventilation filter Testing Program (VFTP) encompasses
all the PREACS filter tests in accordance with Regulatory
Guide 1.52 (Ref. 4). The VfTP includes testing HEPA filter
performance, charcoal adsorber ef ficiency, minimum system<

flow rate, and the physical propertios of the activated
charcoal (general use and following specific operations).
Specific test frequene.ies and additional information are
discussed in detail In the VFTP.

SR 3.7.16 1

O This SR 3.7.16.3 demonstrates that each PREACS starts and(j operates on an actual or simulated actuation signal. The'

18-month Frequency is consistent with that specified in
Regulatory Guido 1.52 (Ref. 4).

SR 3.7.16.4

This SR 3.7.16.4 demonstrate 6 the integrity of the
penetration room enclosure. The ability of the penetration
room to maintain a negative pressure, with respect to
potentially uncontaminated adjacent areas, is periodically
tested to verify proper function of NEACS, During the
emergency mode of operation, the PREACS is designed to
maintain a slight negative pressure at a flow rate of
[ ] cfm in the penetration room, with respect to adjacenti

; areas, to prevent unfiltered LEAKAGE. The Frequency of
| 18 months is consistent with the guidance provided in

NUREG-0800 (Ref. 5),|

t

(continued)
t -_

| (continued)
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U 3.7.16

BASES (continued)
_

SURVElllANCE The minimum system flow rate maintains i slight negative
REQUIREMENTS pressure in the penetration NPm area, and provides

(continued) sufficient air velocity to tran@0rt particulate
contaminants, assuming only one filter train operating. The
number of filter tiements is selected to limit the flow rate
through any individual element to about (1000) cfm. This
may vary based on filter housing geometry. The maxtcuit
limit ensures that the flow through, and pressure drop
across, each filter element are not excessive.

The number and depth of the adsorber elements ensure that,
at the -aximum flow rate, the residence time of the air
stream .n the charcoal bed achieves the desired adsorption
rate. At least a (0.125)-secnnd residence time is necessary
for an assumed [99]% efficiency.

The filters have a certain pressure drop at the design flow
rate when clean. The magnitude of the pressrc drop
indicates acceptabic performance, and is based on
manufacturers' recommendations for the filter and adsorber
elements at_the design flow rate. An increase in pressure
drop, or a decrease in flow indicates that the filter is
being loaded or that there are other problems with the
system.

This test is conducted along with the tests for filter
penetration. Thus, the 18-month Frequency is consistent
with that specified in Regulatory Guide 1.52 (Ref. 4).

SR 3.7.16.5

It is necessary to operate the bypass damper to ensure that
the system functions properly. The OPERABILITY of the
bypass damper is verified if it can be opened. An 18-month
Frequency is consistent with that specified in Regulatory
Guide 1.52 (Ref. 4).

_._

REFERENCES 1. (Unit Name] FSAR, Secti e (6.5.1), "(ESF Atmosphere
CleanupSystems)."

2. (Unit Name) FSAR, Section (9.4.5), "(Engineered Safety
Feature Ventilation System)."

(continued)

(continued)
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B 3.7.10

['' ') BASES (continued)
x- / .

REFERENCES 3. [ Unit Name) fi.19, Section (15.6.5), "[ Loss of Coolant
(continued) Accidents)."

4. Regulatory Guide 1.52
Maintenance Criteria fo(Rev. 02), " Design, Testing andr Post Accident Engineered-
Safety-Feature Atmospheric Cleanup System Air
Filtration and Adsorption Units of Light-Water Cooled
Nuclear Power Plants."

5. NUREG-800, Section 6.5.1, " Standard Review Plan,"
Rev. 2, "ESF Atmosphere Cleanup Systems," July 1981.

_ _ _
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AC Sources-Operating
B 3.8.1

0 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sourres-00erating

BASES

BACKGROUND Introduc1100

The'[ Division 1) (VS-BW,CE,W,BWR/4: and [ Division 2))
{VS-BWR/6: , [ Division 2), and [ Division 3)) AC source

/ consist of the offsite power sources [ preferred power
/ sources, normal ano s' ternate (s)), and the onsite standby\

N [ Division 2)) [VS-BWR/6:['" vision 1) {VS-BW,CE,W,BWR/4: and
powes' sources

( , [ Division 2), and [ Division 3])
' diesel generators). As required by 10 CFR 50, Appendix A,

GDC 17, ' Electric Power Systems" (Ref.1), the design of the
AC electrical power system provides independence and
redundancy to ensure an available source of power to the
ENGINEERED SAFETY FEATURE (ESF) systems.

(VS-BW,CE,W,8WR/4: ,The onsite Class lE AC Distribution
System supplies electrical power to [two redundant
divisional load groups], with each [ division) powered by [ann indepenoent Clast IE 4.16 kV ESF bus). [Each [ESF bus) has( ) at least [one) separate and independent offsite source [s] ofid power as well as a dedicated onsite diesel generator
source.) The (Division 1 and Division 2) ESF systems each
provide for the minimum safety functions necessary to shut
down the unit and maintain it in a safe shutdown condition.
[An electrical power distribution system diagram is provided
in Figure B 3.8.1-1.)) x

(VS-BWR/6: The onsite Class IE AC Distribution System
supplies electrical power to [three divisional load groups),
with each [ division) powered by an [ independent Class IE
4.16 kV ESF bus). The (Division 1 and 2] [ESF buses) eachhave at least [one) separate and independent offsite
source [s] of power. The
[one) offsite source [s] c[ Division 3) [ESF bus] has at leastf power. Each [ESF bus) has adedicated onsite diesel generator. The ESF systems of any

'

two of the three divisions) provide for the minimum stfotyfunctions necessar[y to shut down the unit and maintain it in
a safe shutdown condition. [An electrical poweri

!

distribution system diagram is provided in
Figure B.3.8.1-1.)}

(continued)
m

g (continued)
(a)
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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
B 3.8.1

( BASES (continued)
v

BACKGROUND The redundant parts of the AC electrical power system are
(continued) electrically, physically, and functionally independent to

the extent that no single failure will cause a total loss of
power to redundant safety-related load groups.

A single failure is an occurrence that results in the loss
of capability of a component to perform its intended safety
functions. Multiple failures resulting from a single

. occurrence are considered to be a single failure.
./ Electrical systems are considered to be designed against an

(' assumed single failure if neither a single failure of any
s. active component (assuming passive components function

N properly) nor a single failure of a passive component
~-(assuming active components function properly) results in a

loss of the capability of the system to perform its safety
functions. '

In the event of a loss of preferred power, the ESF
switchgears are automatically connected to the diesel
generators in sufficient time for safe reactor shutdown or
in sufficient time to mitigate the consequences of a Design
Basis Accident (DBA) such as a loss-of-coolant accident
(LOCA). -

* <Offsite Sources \ s

Offsite power is supplied to the (plant name]
(switchyard (s)] from the transmission network by (two]
transmission lines, which come into (the switchyard (s) via
(two] right-of-way(s)]. From the (switchyard (s)) (two)
electrically and physically separated circuits provide AC
power, through (step-down station auxiliary transformers),
to the (4.16 kV ESF buses). The (two] offsite AC electrical
power sources are designed and located so as to minimize to
the extent practical the likelihood of their simultaneous
failure under operating and postulated accident and
environmental conditions.

An offsite circuit consists of all breakers, transformers,
switches, interrupting devices, cabling, and controls
required to transmit power from the offsite transmission
network to the [onsite Class IE ESF bus or buses).

(continued)

(continued)
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AC Sources-Operating
B 3.8.)

BASES (continued)

BACKGROUND (PLANTSPECIFIC:
(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;

b. Ability to cross tie offsite circuits so that one
circuit may power both ESF buses;

,

c. , Normal ~ ft-power and shutdown electrical alignments;/

d'.i Offsite circuit capability;
\ <

Ability to power ESF buses from the plant's owne.
generator output via the unit auxiliary transformers;
and s X

e

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 immediate or delayed
access. If it is a delayed access circuit, describe
what has to be done to gain accesa to the circuit
(such as remove generator disconnect links) and
whether the actions can be done remotely from the
control room. Also state the amount of time required
to perform the actions. N-.

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 offsi>' circuits that make them
" separate and independent.' ' Iso, " separate" should
be defined in terms of firewors not closed, etc.]

Onsite Souttu

The onsite standDy power source for each [4.16 kV ESF bus]
is a dedicated diesel generator. {VS-BW,CE,W,BWR/4:
generators (DGs) [11] and [12] are dedicated to ESF bu[ Dieselses

(continued)

(continued)

O
A0G STS B 3.8-4 01/01/91 2:58pm



- - - _ _ _ _ _ _ _ _ ____ _____ _ . _ . _ _ _ _ _ _

AC Sources-Operating
B 3.8.1

) BASES (continued)(V
BACKGROUND [11) and (121, respectively).) (VS-BWR/6: (Diesel (DGs)

are dedicated to ESF buses

generators (L1), [12), and (13) ly)fety injection signal
(continued)

(11), [12), and (13), respective .) A DG starts
automatically on {VS-BW,CE,W: (a sa
(SIS) (i.e., low pressurizer pressure or high containment

water ievel signa). or high drywell pressure signal))) or onpressure signals)
) {VS-GE:(a LOCA signal (i.e., low reactor

The
und(ESF bus degraded voltage or undervoltage signali.ervoltage trip device senses a severe loss-of-vo'tage to
an

/ 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

s
s sustait, damage and become inoperable if operated for

exten(ed periods with degraded voltage. Additionally, af ter
the diesel generator has started, it will automatically tie
to its respective bus after offsite power is tripped as a
consequence of [ESF bus) undervoltage or degraded voltage,
independent of or coincident with a safety injection signal.
The DGs will also start and operate in the standby mode
without tieing to the [ESF bus) on a safety injection signal
alone. Following the trip of offsite power, a sequencer
strips all non-oermanent loads from the (ESF bus]. When the
DG is tied to t1e (ESF bus), loads are then sequentiallyo
connected to their respective (ESF bus) by their autoJatic(v) The sequencing logic controls the permissive andsequencer.
starting signals to motor breakers to prevent an
overburdened DG by automatic load application.

Ratings for (Division 1] (VS-BW,CE,W,BWR/4: and
(Division 2)) {VS-BWR/6: , (Division 2], and (Division 3])
DGs satisfy the requirements of Regulatory Guide 1.9,
" Selection, Design, and Qualification of DG Units Used as
Onsite Electric Power Systems at Nuclear Power Plants"
(Ref. 2). The continuous service rating of each of the DGs
is (7,000) kW for { Divisions 1 and 2) {VS-BWR/6: and is
(3,000) kW for (Division 3)} with (10]% overload permissible
for up to 2 hours in any (24)-hour period. The ESF loads
that are powered from the (4.16 kV ESF buses) are listed in
Reference 3.

(continued)

(continued)
)
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AC Sources-Operating
B 3.8.1

BASES (continued)

BACKGROUND Automatic Seouencers
(continued)

The sequencer (s) is (are) activated by one of two
conditions, [ESF bus) undervoltage (UV) or (VS-BW,CE.W: SIS)
(VS-GE: LOCAsignal). Upon receipt of either or both of the
initiating signals, the following actions will take place:
a. The OGs start;

i

b. < Any test sequence in progress stops;
/ )

The [ESF bus) of all non-permanent loads (UV only) ise

qtripped;,/
'

d. lho DG breaker'(UV only) closes; and

The appropriate loads as determined by the initiatinge.

signal energize. j
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 recover the plant or maintain
it in a safe condition are returned to service.

The sequencer is an essential support sybtem to (both the
offsite circuit and the DG associated with a given ESF bus.]
[Furthermore, the sequencer is on the primary success path
for most major AC electrically powered safety systems
powered from the associated ESF bus.] Therefore, loss of an
:ESF bus's sequencer) affects every major ESF system in the
[ division).

APPLICABLE The initial conditions of design basis transient and
SAFETY ANALYSES accident analyses in the FSAR, (Chapter 6. " Engineering

Safety Features"), and (Chapter 15, " Accident Analyses"),
assume ESF systems are OPERABLE. The AC electrical power
sources are designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the
availability of necessary power to ESF systems 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

i BASES (continued)

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:

N a. An assumed loss of all offsite power or all onsite AC
' * - - power; and

b.[Aworst-casasinglefailure.

AC sources satisfy the requirements of Criterion 3 of NRC
Interim Policy Statement.

i /

O '
LC0 As a minimum, the following AC electrical power sources

shall be OPERABLE: 7 .

a. Two physically. independent circuits between the
offsite transmission network and the onsite Class IE
Distribution System (VS-BWR/6: and a third
[ Division 3] circuit, not necessarily separate and
independent from the first two); and

b. (VS-BW,CE,W,BWR/4: Two)-(VS-BWR/6: Three) separate and
independent DGs
(VS-BW,CE,W,BWR/4: [11] and [12]}
{VS-BWR/6: [11], [12, and [13]), each with:

1. separate day [and engine-mounted] fuel tanks
containing a minimum volume of fuel within the
limits-specified in SR 3.8.1.8,

2. a separate Fuel Storage System containing a
o minimum volume of fuel within the limits

specifled-in SR 3.8.1.9,

(continued)t

-

(continued)

L
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AC Sources-Operating
B 3.8.1

BASES (continued)

LC0 3. a separate fuel transfer pump capable of meeting
(continued) SR 3.8.1.16,

4. lubricating oil stosage 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

[j '

6. separate air-start receivers containing a minimum
N air p essure within the limits of SR 3.8.1.7.

In addition, (one required automatic load sequencer per ESF
bus] shall be OPERABLE. (VS-BWR/6: Ingeneral, [ Division 3) does not have a(PLANT SPECIFIC:load sequencer since
it has only one large load, i.e., high pressure core spray
(HPCS) pump. In such cases the LCO should refer to the
[ Division 1 and 2] sequencers only.]}

For the offsite circuits, DGs, and sequencers to be
OPERABLE, they must be capable of performing their intended
function, have all support systems OPERABLE, and have
successfully completed all SRs.,

,

.

(Each facility will define what constitutes an OPERABLE
offsite circuit, including the components of the circuit,
such as breakers, transformers, switches, interrupting
devices, protective relays, cabling and controls required to
transmit power from the offsite transmission network to the
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 0PERABILITY; however, exceptions are

(continued)

(continued)
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B 3.8.1

(o) BASES (continued)
s

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:

- - ,

/
/ '%

y'p The justification for delaying the declarat!on of offsite
5 circuit inoperability for each of the above items is as

s follows:,-
-

.. ,

/'

\ \
:

[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

,/3 air, combustion air intake and exhaust, cooling system,

(v) lubricating oil, ventilation, and DG output breaker.)

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure DG OPERABILITY: ]

s

_

Inoperability of any of the DG support systems results
immediately in an inoperable DG as per the definition of
OPERABILITY; however, exceptions are allowed for specific
support systems provided that a justification is given.
Therefore, upon the inoperability of the following support
systems for a DG, the declaration of an inoperable DG may be
delayed:

(continued)

(continued)

(~N,
U
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B 3.8.1

BASES (continued)

LCO -
-

(continued)

-
-

The justificatior for delaying the declaration of DG
inoperability for each of the above items is as follows:

./

7 -

)/
C ?

.? /
---

-

y .-

(Each facility will define what constitutes an OPERABLE
[ automatic sequencer, including the components of the
sequencer such as programmable logic arrays).

[For this facility, as a minimum, the following support
systems are required OPERABLE to assure (automatic
sequencer] OPERABILITY: )

'
N

_
, _

( 'N
'

- ? -

Inoperability of any of the (automatic sequencer) support
systems results immediately in an inoperable [ automatic
sequencer) as per the definition of OPERABILITY; however,
exceptions are allowed for specific support systems provided
that a justification is given.

Therefore, upon the inoperability of the following support
systems for an [ automatic sequencer), the declaration of an
inoperable (automatic sequencer) may be delayed:

-
-

-
-

(continued)

(continued)
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,

(v) BASES (continued)

LCO The justification for uelaying the declaration of (automatic
(continued) sequencer) inoperability for each of the above items is as

follows:

- _

s

) ,

' AC Sources and Component OPERABILITY

/
n The definition of OPERABILITY states that a component shall

N 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 (ECCS) pump, the question arises, "How
many AC sources are necessary for the pump to be considered
OPERABLE?" For the electrical power distribution buses to
be OPERABLE, they simply have to be fully energized by one

(O'v') of the capable sources accepted in the plant desiga, within
design voltage and frequency tolerances, and within
allowable environmental parameters such as temperature and
humidity. Similarly, an ECCS pump is
powered from such a fully energized an0PERABLE if it isd 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 (at least from the point of
view of needing electrical support). -Thus, the principle
for component (including electrical bus) OPERABILITY is that
a component rey be considered OPERABLE if it has electricity
at its terminals (and the electricity came from a source
that was accepted as a part of the plant design).

(continued)

(continued)
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BASES (continued)

LCO With this interpretation of component OPERABILITY, the next
(continued) question that arises is, "How can an ECCS pump that is only

powered from an offsite source be considered OPERABLE?" If

such a pump does not have electrical support from a DG, it
will not be able to function given a DBA and a loss of
offsite power. The short answer to this question is that it
is not the ECCS pump that was broken in the above scenario.
It was a DG that was inoperable. hus, for operating HODES,
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 to provide
sufficient capacity, capability, redundancy, and reliability
to ensure the availability of necessary power to ESF systems
so that the fuel, RCS, and containment design limits are not
exceeded. The OPERABILITY of the power sources are based
upon meeting the design basis of the plant. This includes
maintaining at least: ' '

/;

a. {VS-BW.CE,W,BQ/4: One [ division) ([ Division 1 or
Division 2))) (VS-BWR/6: Two out of three (divisions])
of the offsite AC and onsite DC power sources and
associated distribution systems OPERABLE during
accident conditions, assuming a loss of all onsite
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
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)

A0G STS B 3.8-12 01/01/91 2:58pm



AC Sources-0perating
B 3.8.1

.bl BASES (continued)V
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 operable 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

,s' operable, the component would have to have both an onsite
/ and offsite AC source.
N / ?

N'Let's examine the differences between OPERABLE and operable
for the operating MODES of Applicability that are governed
by Specification 3.8.1 (and other operating Technical
Specifications). For a typical plant, the LC0 of
Specification 3.8.1 requires a DG and an offsite circuit for
each (di. vision]. Thus, as long as the LC0 of Specification
3.8.1 is met, all components are both OPERABLE and operable
(in terms of the electrical support they require).
Furthermore, if three or more AC sources are inoperable,
then the plant must enter LCO 3.0.3 and shut down.

O Therefore, in these two extremes, any difference between
i OPERABLE and operable becomes irrelevant. If two AC sourcesL') 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 result, 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) AC
sources 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
OPERABLE but net operable. At this point, the reason for
defining OPERABILITY 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
that requires AC power in a [ division] (when the components
still have AC power) just because one AC source is

(continued)

(continued)
v
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BASES (continued)

LC0 inoperable is not necessary. Fix the AC source and
(continued) leave the components alone.

If we use the definition of operability, then upon the loss
of two AC sources in different (divisions) the plant would
have to enter LCO 3.0.3 since two entire safety (divisicns)
of components would be not operable. This would make the
2 , 12 r'and 24-hour Completion Times specified in LC0 3.8.1
for two DGs inoperable, one DG and one offsite circuit
inoperable,' and two offsite circuits inoperable,
respectively, irrelevant.
N / -

By 'not cascading the inoperability of a single AC source
down to all the components in its safety (division), two
things are lost: )( s

The Require'd Actions for an inoperable component ina.
the component LC0; and

b. A message to the component LC0 that the component in
this [ division) is potentially inoperable under
certain Design Basis Events.

The loss of (a) is probably not important. Usually, the
Required Action is simply to restore the component to
OPERABLE status. In this case, it is not the component that
is broken, it is the AC source. The AC source will be fixed
within 1ts Completion Time, or other remedial actions, such
as a plant shutdown, will be taken.

The loss of (b) is important. Most component LCOs do not
allow continued plant operation with a complete loss of
function. For example, a typical ECCS Specification will
allow loss of ECCS function in one (division) for 72 hours
but will require a shutdown if all ECCS function is lost.
It is clear that if the design basis definition ?f
peerability 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 is
used in place of operability, 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)
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(3
) BASES (continued)

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 pump) 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
<inder some of the conditions set forth in the design basis.

[/ By using the TS definition of OPERABILITY, no message issent to the required feature LCO upon the inoperability of
an AC source. To fix this problem, a cross-[ division) check

s\ is incorporated iito this LCO 3.8.1. See Condition B (for
' offsite source inoperability) and see Condition 0 (for

onsite source inoperwility). The purpose of these two
conditions is to recognize that when in them, the plant is
in a potential loss-of-function situation. The effect of
these two Conditions is to reduce the Completion Time for an
inoperable AC source to less than 72 hours. See the
appropriate ACTIONS discussion for more information.

Another point of view is that, in practice, the design basis
O) requirement for operability is relaxed for brief periods of
i time (typically 72 hours or less) while in an

AC Sources-0perating ACTION statement. If a (Division 1)
DG is out of. service, all of the components in the safety
(division] associated with that DG are not declared
inoperable (even though by the strict definition of
operability above, they are, in fact, not operable).
Instead, the definition of operability 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 OPERAB'.E 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 operability is deemed acceptable because
the DG inoperability is only allowed to persist for a
limited amount of time (e.g., 72 hours in this case). The
net effect of this interpretation is that during the
72 hours, the GDC are not met. The plant could not take a
worst-case single failure and still maintain all safety
functions with a loss of all offsite AC sources. In other

| words, we accept the risk of loss of single-failure
| protection for an event that involves total loss of offsite
'

AC sources for 72 hours.

. (continued)
1

(do)
| (continued)
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BASES (continued)

LC0 The above discussion holds equally well for the companion
(continued) Condition of one offsite circuit inoperable (instead of a

DG). Thus, the requirement for both an onsite and offsite
AC source of power found in the definition of operability is
relaxed for 72 hours while in the AC Sources--Operating
ACTION statement for one offsite circuit inoperable.

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 of
operability is that both onsite and offsite AC sources are
required for a component to be considered operable and thus
meet the design basis requirements.

Egparation and indeoendence of AC Sources

An additional corollary to or consequence of the design
requirements in CDC 17 is that the AC sources in one
[ division) must be separate and independent (to the extent
possible) of the AC sources in the other [ division (s)]. For
the onsite diesel generators, the separation and
independence is complete. That is, GDC 17 requires,

"The onsite electric' power supplies, including the
batteries, and the onsite electrical distribution
system, shall have sufficient independence, for
redundancy, and testability to perform their safety
functions assuming a single failure."

For the offsite AC sources, the separation and independence
is to the extent practical. That is, GDC 17 requires,

" Electric power from the transmission network to the
onsite electrical distribution system shall be
supplied by two physically independent circuits (not
necessarily on separate rights of way) designed and
located so as to minimize to the extent practical the
likelihood of their simultaneous failure under
operating and postulated accident and environmental
conditions."

It is not acceptable to extrapolate from these words in
GDC 17 that the offsite circuits are not completely separate
and independent and conclude therefore that a single circuit

(continued)

(continued)
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AC Sources-Operating
8 3.8.1

}}Q BASES (continued)

LCO cross-tied between (divisions] meets the GDC 17 requirements
(continued) for offrite sources. Similarly, if interrupting devices or

protective relaying that normally serves to provide
electrical independence between the two circuits are
inoperable, it is not acceptable to conclude that all
offsite circuits are still OPERABLE. In general, the two
offsite circuits are to be maintained separate and
independent to the same extent as in the plant design.
/

,/ j
APPLICABILITYs The AC sources and sequencers are required to be OPERABLE in

{VS-BW,CE,W: MODES-1, 2, 3, and 4) {VS-GE: MODES 1, 2, andN

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. AdequItecorecoolingisprovidedandcontainment '

OPERABILITY and other vital functions are maintained
in the event of a postulated DBA.

ACpowerrequirementsfor(VS-BWCE,W: MODES 5 and 6)
{VS-GE: H0 DES 4 and 5} are covered in Specification 3.8.2,
"AC Sources-Shutdown."

,

A Note has been added to provide clarification that for this
LCO, all required [ Division'l) (VS-BW,CE,W,BWR/4: and
(Division 2]) (VS-BWR/6: , (Division 2), and (Division 3])
AC-electrical sources and [ automatic sequencers) shall be
treated as an entity with a single Completion Time.

ACTIONS fu.1

-- 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)

(continued)
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BASES (continued)

ACTIONS Performance of SR 3.8.1.1 ensures a highly reliable power
(continued) source and no common cause failure for the remaining

required offsite {VS-BW,CE,W,8WR/4: circuit) {VS-BWR/6:
circuits). The OPERABILITY of the remaining required
offsite {VS-BW,CE,W,BWR/4: circuit) {VS-BWR/6: ircuits)
must be verified once within I hour and once per 8 hours
thereafter until the inoperable offsite circuit is restored
to OPERABLE status.

SR3d.1.1isonlyrequiredwheninConditionA. SR 3.8.1.1
1,s 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 vf 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) offsite circuit inoperability is plant
specific. Items to be considered in choosing this
Completion Time are:

a. Potential light-loading of the (Division 3] DG during
the [72-hour] period when the one required offsite
circuit for [ Division 3) is inoperable; and

b. The safety function of [ Division 3].

In particular, the Completion Time for a (Division 3]
offsite circuit inoperability shall not exceed 72 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 OPERABLE
offsite (VS-BW,CE,W,BWR/4: circuit) {VS-BWR/6: circuits) and
DGs are adequate to supply electrical power to the onsite
Class IE Distribution-System.

(continued)

(continued)
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B 3.8.1

,

BASES (continued) 4

ACTIONS The72-hour (VS-BWR/6: (or_72-hour for (Division 3)))
(continued) limit takes into account the capac)ity and capability of the

remaining AC sources, reasonable 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
Requtred Action J.1 and Required Action J 2.

,

{VS-BW CE,W: D.1. B.2.1. and B.2.2)
(VS-GE: B.1. and BJ)

' ,, .

{VS-BW,CE W:
.

Condition B is no offsite power to one [ division] of the<

onsite Class IE Power Distribution System /E) one or more
required s9pport or sup)orted features, or both, inocerable
that are associated wit 1 the other [ division) that has
offsite power, or with opposite OPERABLE DC power
subsystem (s), or both, E the turbine-driven auxillary
feedwater pump inoperable.

'

{VS-W CE,W:''
Note that the E in Condition B is not an exclusive "or".
That is, the E th Condition B includes Conditions in which:

a. One or more required support or supported features, or
both, are inoperable. . .; or

b. A Condition in which the turbine-driven auxiliary
feedwater pump is inoperable; or

c. Both (a) and (b) above.)

{VS-BWR/4:
Condition B is no offsite power to one [ division) of the
onsite Class lE Power Distribution System A_@ one or more
required support or supported features, or both, inoperable

-that are associated with the other [ division) that has
offsite_ power, or with opposite OPERABLE DC power
subsystem (s), or both.)

-{VS-BWR/6:
Condition B is no offsite power to one [ division] of the
onsite Class IE Power Distribution System 6@.one or more
required ~ support or supported features, or_ both, ino)erable
that are associated with the other [ divisions) that lave

! (continued)

(continued)
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AC Sources-0perating
B 3.8.1

BASES (continued)

ACTIONS offsite power, or associated with opposite OPERABLE DC power
(continued) subsystem (s), or both.}

Condition B is a companion Condition to Condition A. That
is, it is not possible to be in Condition B without also
being in Condition A. (For there to be no offsite power to
one [ division) of the onsite Class IE Distribution System,
one offsite circuit 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,

. .

' Suitable redundancy in components and features, and
suitable interconnections, leakage detection,
isolation, and containment capabilities shall be
provided to assure that for onsite electrical power
system operation (assuming offsite power is not
available) and for offsite electrical power system
operation (assuming onsite )ower is not available) the
system safety function can se accomplished assuming a
single failure."

If, as per the GDC, we' assume that all onsite power is not
available, then Condition B represents a loss of function
for the feature that is inoperable in the other
(VS-BW,CE,W,BWR/4: (division] that has} (VS-BWR/6:
[ divisions) that have) offsite power, or is associated with
opposite OPERABLE DC power subsystem (s), or both.

Definition oLBX: The allowable time for continued plant
operation in Condition B is BX hours. BX is determined as
follows. Consult the TS for the required feature that is
inoperable. Define BXi as the Completion Time that the
inoperable required feature TS allows for a complete loss of
all required feature function. If no loss of function is
allowed (e.g., if upon the loss of required feature function
a shutdown is required), then assign BXi = 0 hours. For
each required feature that is inoperable, there will be a
BXi. BX is then defined as the minimum of all the BXi;
however, if BX is found to be less than 24 hours, BX is
reset to 24 hours. If BX is found to be greater than
72 hours, then BX is 72 hours.

|

(continued)

(continued)
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AC Sources-Operating
B 3.8,'

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 Completion Time of 24 hours consistent with
Regulatory Guide 1.93 (Ref 4.), However, on a risk basis,

, Regulatory Guide 1.93 allowed a Completion Time of 24 hours
for two required offsite circuits inoperable, based upon the,

[ assumption that two complete safety [ divisions) of
components are OPERABLE. When in Condition B and Fs

simultaneously, this is not the case, and a shorter
' Completion Time of BX - 12 hours is appropriate.

BX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to transients associated with shutdown. (The above
addresses the potential for loss of function under certain
Conditions postulated in the design basis. In the event of
an actual loss of function, the TS covering that loss of
function will control the Completion Time.)

Thespecificlistof"requiredsupportandsupported
features" encompassed by Condition B 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 no functionally
redundant counterpart, that feature may not be required to
be included. This is unlikely, however, since single-
failure considerations usually require functional redundancy
of safety. features. Since the Completion Time allowance for
this Required Action is limited to 72= hours, those systems
with allowed Completion Times 2 72 hours for complete loss
of function are not included as required features to be

'

checked.

The reason that Condition B is for no offsite power to one
[ division) of the onsite Class lE Distribution System is
because losing one offsite circuit may not necesstrily
result in the total loss of offsite power to the [ division)
because of possible cross-ties to other offsite circuits.
No offsite power source to~one [ division) needs to be
established before the determination can be made whether an

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS inoperable redundant feature in the other (divisions) would
(continued) result in a potential loss of function.

(VS-BW,CE,W:
Auxiliary feedwater is provided by a (50%)-capacity motor-
driven feedwater pump in (Division 1), a (50%)-capacity
motor-driven feedwater pump in (Division 2], and a (100%]-
capacity turbine-driven feedwater pump. Therefore, assuming
that all onsite power is not available (as per the GDC),
Condition B reduces the 72-hour Completion Time to BX hours
(see above for definition of BX) for the case in which
auxiliary feedwater function has been reduced to only (50%)
of opacity or less.}

(VS-BW,CE,W:
The turbine-driven auxiliary feedwater pump is not included
with the "one or more required support or supported
features, or both, inoperable that are associated with the
other (division) that has offsite power," because the
feedwater pump is steam driven (as opposed to motor driven),
and thus is not " associated" with either (division) of the
AC electrical power sources.}

(VS-BW,CE,W:
The Note for Required Action B.2.2 states, " Required Action
B.2.2 is only required in MODES 1, 2, and 3, and in MODE 4
when auxiliary feedwater is being used for plant shutdown
and startup." This Note is consistent with the
Applicability requirements of Specification 3.7.4,
" Auxiliary feedwater System." When the pressure is
< 715 psig] the turbine-driven auxiliary feedwater pump need
not be capable of meeting the SR limits of SR 3.7.4.2 on
developed head to satisfy the OPERABILITY requirements of
Required Action B.2.2. The pump must be capable of coming
up to speed and delivering flow, however. Furthermore, the
licenraa Gall verify that the pump passed its last
SR 5.7.4.2.)

Operation may continue in Condition B for a period that
should not exceed BX hours. In this condition, the
remaining OPERABLE offsite circuit and DGs are adequate to

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS
supply electrical power to (Division 1 and Division 2) limitof
the onsite Class IE Distribution System. The BX-hour \(continued)
takes into account the com>onent OPERABILITY of the
redundant counterpart to tie inoperable required feature.
Thus, on a component 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

[foccurringduringthisperiod.
If the Required Actions of

;

Condition B and the associated Completion Times are not met,
a controlled shutdown must be performed per Required

x\ Action J.1 and Required Action J.2.
s /
C_d /

.N
3 *

<

Condition C is one required DG inoperable. Required Action
C.1 is to. restore the 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)).

(' Performance of Sk 3.8.1.2 ensuhes a highly reliable power
supply by checking on the OPERABILITY of the required
offsite circuits. SR 3.8.1.2 must be performed once within
1 hour of entering Condition C. <nd 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 common cause failure
for the remaining required DG(s). The determination of no
common cause inoperability of the remaining required DG(s)
must be made once within (8) hours of entering condition C.
If during the perfor; nance of SR 3.8.1.3 common cause is
found, or if a required DG fails SR 3.8.1.3 for some other
reason, then two required DGs are -inoperable and Condition G
is entered.

Note 3 =of Condition C requires that SR 3.8.1.3 shall te
.

completed-if Condition C is entered. The intent is that all
DG inoperabilities must be investigated for common cause

(continued)

(continued)

A0G STS B 3.8-23 01/01/91 2:58pm
i
1-

- _ _ - _ _ _ _ _ _ - - - _ _ _



_ _ _ - - _

AC Sources-Operating
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 Guife 1.93, " Availability of Electric Power
Sources" (Ref. 4), operation may continue in Condition C 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) DG inoperability is based upon the risk-
significance of the [Divisian 3) DG in coping with a station
blackout (580). Calculations show that the core melt
frequency increases substantially for an SB0 with a
(Division 3) DG inoperable for 14 days as compared to an SB0
with an OPERXBLE [ Division 3) DG.x

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 (Division 3) sole function is to supaort the HPCS
function; and

'

b. Calculations show that the increase in the core melt
frequency for an SB0 with an inoperable [ Division 3)
DG is acceptably low. 4

5

If other ESF functions are supported by [ Division 3), or if
calculations show that the increase in core melt frequency
for an SB0 with an inoperable (Division 3) DG is
unacceptably hign, 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 IE Distribution System. The 72-hour (VS-BWR/6:
(or (72-hour) for (Division 3])) 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 C.1 and
its associated Completion Time are not met, a controlled
shutdown must be pcrformed per Required Action J.1 and
Required Action J.2.

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

-b)- BASES (continued)-
\_./

,

ACTIONS {VS-BW,CE,W: D.l. D.2.1. and 0.2.2)
'

(continued) (VS-GE: 0.1 and 0.2)

{VS-BW,CE,W:
Condition D is one required DG inoperable M one 6r more

. ,

required support or supported features, or both, inoperable

opposite OPERABLE DC power subsystem, or b)th, E thethat are associated wit
1 the OPERABLE DG[s , or with an i

o
turbine-driven auxiliary feedwater puinp inoperable.j

(VS-BW CE,W:
\ Note that the E in Condition ; is not an exclusive "or".

T That-is,;the E in Condition D includes Conditions-in which:s

a. One or more required support or supported features, or
both. .are inoperable. . . ; or

b. A Condition in which the turbina-driven auxiliary
feedwater pump is inoperable; or

~

c.- Both (a) and (b) above.)

(- {VS-BWR/4:
> s

Condition D is one required DG inopenble E one or more-

-

. required support or supported features, or both, incperable
that are associated with the OPRABLE DGs, or with an
opposite OPERABLE DC power subsystem, or both.)

{VS-BWR/6:
Condition D is one DG inoperable E one or more required
-support or supported features, or both, inoperable that are
associated the OPERABLE DGs, or with opposite OPERABLE DC
powersubsystems,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,
38, and 41. They state that,-

" Suitable redundancy in components- and features, and
suitat'le . 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 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 per the GOC, we assume that all offsite power is not
available, then condition D represents a loss of function
for. the feature 24 + is inoperable in the other
{VS-BW.CE ,W,11WR/( : g Mvision;thathasanOPERABlEDGorin
the opposite OPERnBLE DC power 'ubsystem, or both.} (VS-
OWR /6:-idivisions) that have OF'.RABLE DGs or in opposite
OPU'ABLE OC power subsystems, or both.}

,

Definition __of DX: The allowable time for continued plant
operation in Condition D is DX hours. DX is determined as ,

follows. Comult ti;e 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 required feature function
a shutdown is required), then assign DXi - O hours,

s x
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, f

N
DX as defined above is acceptable because it minimizes risk
while allowing time for restoration before subjecting the
plant to transiertts associated with shutdown. (The above
addresses the potential for loss of function under certain
Conditions postulated in the design basis. In the event of
an actual loss of function, the TS covering that loss of
function will control the Completion Time.)

The specific list of " required support and supported
features" encompassed by Condition D is provided in
Reference 5. Required features are those that are designed
with functionally redundant safety-related (divisions]. U
a plant has a required feature that has no functionally
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
B 3.8.1

BASES (continued)

)
ACTIONS failure considerations usually require functional redundancy '

(continued) of safety features. Since the Completion Time allowance for I

this Required Action is limited to 72 hours, those systems |
with allowed Comrletion Times 2 72 hours for complete loss i

of function are not included as required features to ba l

checked.
'

|

{VS-BW,CE,W:
. Auxiliary feedwater is provided by a (50%]-capacity motor-

' driven feedwater pump in (Division 1), a L50%)-capacity
/, motor-driven feedwater pump in (91 vision 2), and a (200%)-
i capacity turbine-driven feedwater pump. Therefore, assuming

that all offsite power is not available (as per the CDC),'

Condition 0 reduces the 72-hour Completion Time to DX hours
for the case in which auxiliary feedwater function has been
reduced to only (50%) of capacity or less.)

(VS-BW,CE W:
The turbine-driven auxiliary feedwater pump is not included
with the 'one or more required support or supported
features, or both, inoperable that are associated with the
other (division) that has an OPERABLE DG" because theO feedwater pump is steam driven (as op)osed to motor drivon),

h and thus is not " associated" with eitler (division) of.the
AC electrical power sources.) '

'

-{VS-BW CE W: .

'

The Note for Required Action 0.2.2 states, " Required Action
D.2.2 is'only required in MODES 1, 2, and 3, and in MODE 4
when auxiliary feedwater is being used for plant shutdown
and startup." This Note is consistent with the
Applicability requirements of Specification 3.7.4,
" Auxiliary Feedwater System." When the pressure is
< (715 psig) the turbine-driven auxiliary feedwater pump
need not be capable of meeting the SR limits of SR 3.7.4.2
on developed head to satisfy the OPERABILITY requirements of i

'

Required' Action.D.2.2. The pump must be capable of coming
up to speed and delivering' flow, however. Furthermore, the

.

licensee shall verify that the pump passed its last
SR3.7.4,2.)

, 00eration may continue in Condition D for a period that
L siould not exceed DX hours. In this Condition, the

remaining ~ OPERABLE 00[s] and offsite circuits are adequate'

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

EASES (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
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 D and thes

associated Comaletion Times are not met, a controlled
shutdown must se performed per Required Action J.1 and
Required Action J.2.

E.1 and E.2
.

Condition E is one required offsite circuit inoperable MD
one required DG inoperable. The Required Action is to
either restore all required offsite circuits to OPERABLE
status within a Completion Time of 12 hours DB restore ali
required DGs to OPERABLE status within a Completion Tirre of
12 hours. Condition E has been modified by a Note to'

indicate that when Condition E is (stered with no AC source
to one (division), LCO 3.8.7 must be '. mediately entered.
Pursuant to the definition of OPERABILITY, this action
should have already taken place; however, it is noted here
to indicate that the Completion Time for Condition E under
this situation is governed by the Completion Time o'
Requi*ed Action A.1 of LCO 3.8.7. ,

Per Regulatory Guide 1.93, " Availability of Elect . Power
Sources" (Ref. 4), opera *. ton 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
wasenteredwithnoACpowertoone(division),andthe
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-

( of' site electrical power system and the onsite AC electrical
power system. Since power s: stem redundancy is provided by
two diverse sources of power, nowever, the reliability of
the power systems in this Condition may appear higher than
that in Condition F (loss of both required offsite
circuits). This difference in reliability is offset by the

(continued)

(continued)
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AC Sources- Operating
B 3.8.1

( BASES (cm.ti.iued)

ACTIONS susceptibility of this power system configuration to a
(continued) single bus or switching failure. The 12-hour or the

alternate Completion Time limit takes into account the
capacit3 and capability of the remaining AC sources.
easonable time for repairs, and low probabiidy of a DBA

occurring during this period. If Dequired Action E.1 and
Required Action E.2 and their associated Completion Times
are not met, a controlled shutdown must be performed per
Aequired Action J.1 and Required Action J.2.

[y )-
;, .

Condition F is two required offsite circuits inoperable.
Required Action F.1 is to restore at least
{VS-BW,CE,W,bWR/4: (one])
tVS-BWR/6: two) required offsite
{VS-BW,CE,W,BWR/4: circuit :s))
(YS-BWR/6: circuits) to OPERABLE states.
The intent of this Required Action is to restore either all
required offsite circuits, or all but one required offsite
circuit, to OPERABLE status within a Completion Time of
24 hours.

/ \

(%-)
Per Regulatory Guide 1.93, ' Availability of Electric Power
Sources'' (Ref. 4), operation may continue in Condition F for
a period that should not sxceed 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
emerally corresponds to a total loss of the immediately
e " ssible offsite power sources.

Because of the normaTly high availability of the offsite
sources, this level of degradation may appear to be more
severe than other combinations of two AC sources inoperable
that involve one or more DGs inoperable.

However, two factors tend to decrease the severity of this
degradation level:

a. The configuration of the redundant AC electrical power
system that remains available is not susceptible to a
single bus or switching failure; and

(continued)
.

(continued)
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AC Sources-Operatin
B 3.8.

BASES (continued)

ACTIONS b. The time required to detect and restore an unavailable
(continued) offsite power source is generally tauch 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 f act, a simultaneous loss
of offsite AC sources, a LOCA, and a w eet-case single
failure were postulated as a part of tt :ssign 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 capabic of meeting
its design criteria.

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).

If no offsite source is restored within the first 24-hour
period of continued operation, a controlled shutdown must be
performed per Required Action J.1 and Required Action J.2.

L1 '

Condition G is two required 00s inoperable. Required Action
G.1 is to restore at least {VS-BW,CE,W,BWR/4: (one}}
{VS-DWR/6: two) required diesel
(VS-BW,CE,W, BWit/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 nre available to
power the mitiimum required ESF functions. Since the offsite.

(continued)

(continued)
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AC Sources-Operatin
B 3.8.

O
l 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
result in a total loss of AC power). Since any inadvertent
generator trip could also result in a total loss of offsite
AC power, however, the time allowed for continued operation

..is severely restricted. The intent here is to avoid the
/ risk associated with an immediate controlled shutdown and to

/ minimize the risk associated with this level of degradation.
s

PerRferenhe4,withbothDGsinoperable,operationmay
s' 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 loss of one AC
source). If no DG is res+ored within the first 2 hours of
continued operation, a controlled shutdown must be performed
per Required Action J.1 and Required Action J.2.

'

(} {L1 (.

Condition H is three required AC sources inoperable. The
Required Action is to enter LCO 3.0.3 immediately.

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 LCO 3.0.3. During
the shutdown process, the AC electrical power system should
be critically monitored, and necessary actions taken, such
as cross-connecting a supply to a load, if required, to
ensure a safe shutdown,

id

Condition I is one required (automatic load sequencer)
inoperable. The Required Action is to restore all required
(automatic load sequencers) to OPERABLE status within the

'

Completion Time of (2) hours (for Divisions 1 and 2).

(continued)

h (continued)
v
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AC Sources-Operating
B 3.8.1

BASES (continued)

ACTIONS LVS-BWR/6: If the sequencer is associated with
(continued) I; Division 3),thentheCompletionTimeis(2 hours).)

{VS-BWR/6:(Division 3)(The (2-hour) Completion Time for an inoperable[ automatic sequencer:1 is plant specific, items
to be considered in specifying th< s Completion Time for a
given facility include:

a. The safety function of (Division 3]. If(Division 3)
, supports only the HPCS function, then there may not

even be a (Division 3/x there is only one larg)e(automatic sequencer) becauseload to be connected to the
.[ Division 3) ESF bus. If other ESF functions are
. supported by (Division 3:1, then the Completion Time
for an inoperable [Divis< on 3) [ automatic sequencer)
shall be [2, hours); and

b. The safety function of the (Division 3) (automatic
sequencer): -

Y
t

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?;,

3. What is the role of the (Division 3) (automatic
sequencer) in mitigating an SBO?)

'

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
ESFbus.] [Furthermore, thc 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
systeminthe(division). The I;2)-hour Completion Time for
[ Divisions 1 and 2) {VS-BWR/6:providesaperiod(oftimetocorrectthe2-hour) Completion Time

and
for 1: Division 3]
problem commensur) ate with the importance of maintaining
sequencer OPERABILITY. This time period also ensures that

(continued)

(continued)
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AC Sourcos-Operatin
B 3.8.

p
, (v) BASES (continued)

ACTIONS the probability of an accidert (requiring sequencer
(continued) OPERABILITY) occurring during periods where the sequencer is

inoper.ble 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.

hours) may be appropriate.)

\ 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.

J.1 and .L1 ' /

The plant must be placed in a MODE in which the LCO does not

- D].
apply if the inoperable AC electrical power sources and

i 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 recuired to reach the required MODES
from full power in an orcerly manner and without challenging
plant systems.

SVRVEILLANCE 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)

( (continued)
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AC Sources-Operating
B 3.8.1

BASES (ccntinued)

SURVEILLANCE Power Plants" (Ref. 2); Regulatory Guide 1.100,
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 is required only when in Condition A, "One offsite
circuit inoperable." Upon the inoperability of an offsite
circuit, any remaining required offsite circuits that are
OPERABLE must be checked for OPERABILITY within I hour of
entering Condition A and once per 8 hours thereafter. If

additional offsite circuits are found inoperable, they must
be declared inoserable, and the corresponding Conditions of
LC0 3.8.1 must se entered.

The requirement to perform SR 3.8.1.1 continues until
LCO 3.8.1 is met, or until the plant is put in a MODE of
operation outside of the Applicability of LCO 3.8.1.

This SR assures proper circuit continuity for the offsite
AC p3wer supply to the onsite distribution network and
availability of off site 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 frequeng of 1 hour and once per 8 hours thereafter
takes into account the time required to perform the
Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable information about remaining sources of offsite
power upon the inoperability of one of the other offsite
sources. Also, these Frequencies take into account the
capacity, capability, redundancy, and diversity of the AC
sources; other indications available in the control roc,m,
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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1 AC Sources-Operatin
'

8 3.8.

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

(continued) thereafter. Instead the operator could simply declare the
second offsite circuit inoperable and accept a shorter
Completion Time. While such action would .ae 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.

Jurthermore, by failing to perform the SR on the second'

/ circuit, information on comon cause failure may go

[ undiscovered,

h~SR 3.8.1 d, y

This SR is required only when in Condition C, one DG
inoperable. Upon the inoperability of a DG, any required
offsite circuits that are OPERABLE must be checked for,

OPERABILITY within I hour of entering Condition C and once'

per 8 hours thereafter. If offsite circuit (s are foundinoperable, they must be declared inoperable,)and the
corresponding Conditions of LCO 3.8.1 must be entered.

The requirement to perfo SR 3.8.1.2 continues until

O LCO 3.8.1 is met, or until the plant is put in a MODE of
operation outside of the Applicability of LCO 3.8.1.

This SR assures proper circuit continuity for the offsite
AC 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)
'

(continued)
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AC Sources-Operatin
B 3.8.

BASES (continued)
_

SURVEILLANCE the capacity, capability, redundancy and diversity of the
REQUIREMENTS AC sources; other indications available in the control room,

(continued) including alarms, to alert the operators to AC sources
malfunctions; and the low probability of a DBA occurring
during this period.

It is recognized that an operator could choose not to
perform SR 3.8.1.2 within I hour and once per 8 hours
thereafter. Instead the operator could 4 imply declare the
offsite circuit inoperable and accept a shorter Completion
Time. While such action would be within the strict legal
interpretation of the TS, it would not normally be prudent.
In general, the operator should welcome the latest
information on the condition of the plant. Furthermore, by
failing to perform the SR on the offsite circuit (s), I

information on coninon cause failure may go undiscovered.

SR 3.8.1 1 g -

This SR is only required when in Condition C, one DG
inoperable. Each and every required DG inoperability must i
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

iinoperable, they must be declared inoperable, and the
corresponding Conditions of LCO 3.8.1 must be entered.

The purpose of this SR is to determine absence of common
cause for the DG inoperability for any remaining required j

DGs that are OPERABLE. This can be donc 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).

1This Surveillance Frequency is justified based on the !

necessity to maintain a reliable AC electrical power system.
The Frequency of once within [8] hours of entering Condition
C takes into account the time required to perform the ,

'

Surveillance and the difficulty in completion. This is
balanced against the desirability of having accurate and
reliable information about remaining sources of onsite
electrical power upon the inoperability of one of the other
onsite sources. Also these Frequencies take into account
the capacity, capability, redundancy, and diversity of the
AC sources; other indications available in the control room,

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

/ 'N
l(g 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 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.
The 7-day frequency is adequate since breaker position is
not likely to change without the operator being aware of it
and its status is displayed in the control room.

B_,L8.5.5andSR 3.8.1.17

These SRs help to ensure the availability of the standby
electrical power supply to mitigate design basis transients[, and accidents and maintain the plant in a safe shutdown(N) condition,

s,
t

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)
'

I h
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AC Sources-Operating
8 3.8.1

BASES (continued)
_

$URVEILLANCE All engine starts for SR 3.8.1.5 may be preceded by warmup
REQUIREMENTS procedures as recomended 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 bee.>. modified by a fourth Note, Note 4,
requiring the performance of SR 3.8.1.6 immediately after
SR 3.8.1.5. The exceptions (a) and (b) are for cases in
which.less than a full complement of AC sources, may be
avail able. 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.**' requires that, on a 184-day Frequency, the DG
start from standby conditir,s and achieve required voltage
and frequency withir 'a "s . The 10-second requirementv

supports the assumr- wesign basis LOCA analysis
(Ref. 9). The l' .... aar J requirement may not be
applicable to SR 3.u.l.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 it more
restrictive than SR 3.8.1.5, and it may be performed in ;ieu
of SR 3.8.1.5. This is the intent of Note 1 of SR 3.8.1.5.
The normal 31-day Frequency for SR 3.8.1.5 (see DG test
schedule. 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 OPERA 8IllTY, while minimizing degradation
resulting from testing.

SR 3.8.1.17 has been modified by e second Note, Note 2,
which requires, following the completion of SR 3.8.1.17, the
performance of SR 3.8.1.6. An exception is when SR 3.8.1.17
is required by SR 3.8.2.1. In this situation, less than a
full complement of AC sources may be available. Therefore,
the performance of SR 3.8.1.6 is not required because it
requires the paralleling of two of the remaining AC sources,
which may compromise the AC source independence.

SR 3.8.1.6

This Surveillance demonstrates that the DGs are capable of
synchronizing and accepting greater than or equal to the

(continued)

(continued)
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AC Sources-Operating
8 3.8.1

BASES (continued)

i SURVEILLANCE equivalent of the maximum expected accident loads. A third
j REQUIREHENTS 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 comon cause failures that might result from offsite;

a circuit or grid perturbations. A minimum run time of 60
minutes is required to stabilize engine tem)eratures.
Actual run time should be in accordance wit) vendor
recomendations with regard to good operating practice and
should be sufficient to ensure that cooling and lubrication
are adequate for extended seriods of operation, while
minimizing the time that t1e DG is connected to the offsite

,

r.ource.

In order to assure that the DG is tested under load
'

conditions that are as close to design basis conditions as_ '

, possible, testin shall be performed using a power factor in
the range: [0.8 s power factor s This power factor
range shall be c osen to be represen(0.9;.

!

tat've of the actual
design basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design inductive loading.

Note 1 motfies this Surveillance to indicate that diesel
engine runs for this Surveillance may include gradual
loading, as recommended by the tranufacturer, so that
mechanical stress and wear on the diesel engine are
minimized (Ref. 10).

Note 2 mod dles this Surveillance by stating that momentary
transients because of changing bus loads do not invalidate
this test. The~ load band is provided to avoid routine
overloading of the DG. Routine overloading may result in
more frecuent teardown inspections in accordance with vendor
recommentations 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).

-$1_3.8.1.7

This Surveillance verifles that, without the aid of the
refill compressor,- sufficient air-start capacity for each DG

(continued)

(continued)
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AC Sources-Operatin
B 3.8.

BASES (continued)

SURVEllt.ANCE 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 cressure 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 tne
event that the hot DG does not start on the first attempt.

The 31-day Frecuency ttkes into account the capacity,
capability, recundancy, 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.

#
~

SR 3.8.1.8 e

This SR provides verification that each DG day [and engine-
mounted fuel) tank c.ontains enough fuel oil, measured from
the low-level alarm setpoint, to operate the DG for at least
I hour at full load. if th. day (and engine-mounted fuel).

tank level is less than the quired limit, the DG is
inoperable. -

The 31-day Frequency is adequate to ensure that a sufficient
supply of fuel oil is available, since low-level alarms are
provided and facility operators would be aware of any large
uses of fuel oil during this period.

SR 3.8.1.9

This SR provides verification that there is an adequate
inventory of fuel oil in the storage tanks to support each
DG's operation for 7 days at full load. The 7-day period is
sufficient time to place the facility in a safe shutdown
condition and to bring in replenishment fuel from an offsite
location. If the storage tank icvel is less than the
required limit, the DG is inoperable.

The 31-day Frec.uency 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

O
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 tinie of the diesel. Implicit in this SR is the,,

( requirement to verify the capability to transfer the
lubricating-oil from its storage location to the DG. If its

i can be demonstrated that the DG lubricating-oil sump can
~ hold adequate inventory for 7 days of full-load operation
without the level reaching a dangerous point, then the
quantity 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 DG 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.

Q)
(

,N,
-

SR 3.8.1.11 7 .
< s

-

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 tesis are within acceptable limits,
the fuel oil may be added to the storage tankr. 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
04054-( );

b. Verify in accordance with the tests specified in ASTM
D975-( ) that the sample has an absolute specific
gravity at 60/60'F of 2 0.83' but s 0.89' or an API
gravity at 60*F of 2 27' but 5 39*, a kinematic
viscosity at 40'C of 2 1.9 centistokes but
$ 4.1 centistokes, and a flash point 2125'F; and

(continued)

(continued)
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AC Sources-Operatin
B 3.8.

BASES (continued)

SURVEILLANCE c. Verify that the new fuel oil has a clear and bright
REQUIREMENTS appearance with proper color when tested in accordance

(continued) with AS1H D4176-[ ).

These tests are to be conducted prior to adding the new fuel
to the storage tank (s), he' in no case shall the time
between receipt of new fuel and conducting the tests exceed
31 days.,,' ,

failuIetomeetanyoftheabovelimitsiscausefor
rejecting the new fuel oil, but does not constitute a DG
OPERABILITY concern since the fuel oil is not added to the
storage tanks. /

SR 3. 8.1.1R ' \,

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-[h ASTM D975-] are metfor new fuel oil when tested in accordance wit
[ ), except that the analysis for sulfur may be performed
in accordance with ASTM D1522-
The 31-day period is acceptable ( because the fuel-oil) or ASTM D2622-L).
properties of interest, even if they were not within stated
limits, would not have an immediate effect on DG operation,
for the same reason, should one or more of these properties
not be within limits, there is no need to declare the DG
inoperable, it is acceptable to continue operation for up
to (31) days while measures are taken to ensure that the
properties of the mixed fuel oil are within limits or that

the fuel-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 limit:, the DG shall
be declared inoperable.

SR 3 4,ld2

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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|AC Sources-Operatin
B 3.8.

BASES (continued)

SURVEILLANCE fuel-oil degradation during long-term storage shows up as
REQUIREMENTS an increase in particulate, due mostly to oxidation. The

(continued) presence of particulate does not mean the fuel oil will not
burn properly in a diesel engine. The particulate can cause
fouling of filters and fuel-oil injection equipment, i

however, which can cause engine failure. If ) articulate is l

removed from stored fuel oil by circulating tie oil through
filters (other than diesel engine filters), the fuel oil can
be restored to acceptable condition and its storage life"

extended indefinitely. By obtaining and trending,

particulate data, it is possible to determine when stored--

' fuel-oil cleanup will be necessary. This is done before the
, maximum allowable particulate concentration is reached

Particulate concentrations should be determined in
accordance with ASTM 02276-[ ), Method A. This method
involves a gravimetric 4 termination of total particulate
concentration in the fuel oil and has a limit of 10 mg/1.
It is acceptable to obtain a field sample for subsequent lab
testing in lieu of field testing. In the case (s) where the
total stored-fuel-oil volume is contained in two or more
interconnected tanks, each tank must be considered and
tested separately.

A The frequency of this Surveillance takes into consideration
fuel-oil degradation trends that indicate that particulate
concentration is unlikely to change between frequency
intervals. ,

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 ) resent a problem since the concept behind this SR is to
esta)1ish fuel-oil degradation trends, which will provide an
alert to the need for corrective action prior to impacting
on DG OPERABILITY.

-

1R. 1 8.1.14 and SR 3.8.1.15

Microbiological fouling is a major cause of fuel-oil
degradation. There are numerous bacteria that can grow in
fuel oil and cause fouling, but all must have a water
environment in order to survive. Removal of water from the

(continued)

(continued),
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVEILLANCE fuel-oil day (and engine-mounted
tanks once every 31 days will el)minate the necessarytanks and from storageREQUIREMENTS i

(continued) environment for survival. This is the most effective means
of controlling microbiological fouling. In addition, it
will eliminate the potential for water entrainment in the
fuel oil during DG operation. Water may come from any of
several sources, including condensation, ground water, rain
water, contaminated fuel oil, and from breakdown of the fuel
oil by bacteria. Frequent checking for and removal of
accumulated water will minimize fouling as well as provide
data regarding the watertight integrity of the fuel-oil
system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref. 8).

SR 3.8.1.15 N
s

This Surveillance demonstrates that each required fuel-oil
transfer pump operates and transfers fuel oil from its
associated storage tank to its associated day tank. This is
required to support the 7-day continuous operation of
standby power sources. This Surveillance provides assurance
that the fuel-oil transfer pump is OPERABLE, the fuel-oil
piping system is intact, the fuel-delivery piping is not
obstructed, and the controls and control systems for
automatic fuel transfer systems are OPERABLE. The Frequency
for this SR is variable, depending on individual system
design, with up to a 92-day interval. The 92-day frequency
corresponds to the testing requirements for pumps as
contained in the ASME Section XI code; however, the design
of fuel-transfer systems is such that pumos 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 dur , er following DG testing. In
such a case a 31-day Freqt 's appropriate. Since proper-

operation of fuel-transfer sc tems 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 11

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,

j distribution network to power the shutdown loads. The
(18-month) Frecuency of the Surveillance is based on
engineering jucgment taking into consideration the 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 performed on the [18-month] Frequency.

\Therefore,theFrequencywasconcludedtobeacceptablefrom
a reliability standpoint.

%:

This SR has been modified by a Note, Note 1, which states
| that the SR must not be performed in MODE 1 or 2. The

.- reason for this is that during operation with the reactor
critical, performance of this SR could potentially cause
perturbations to the electrical distribution systems that
could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

O Note 2hasbeent'ncludedinthisSRtoacknowledgethat
c /,

credit may be taken-for unplanned events that satisfy this
SR. y

'-
, ..

SR 3.8.1.19 [ \
Each DG is.orovided with an engine overspeed trip to prevent
damage to tie engine. Recovery from the transient caused by

.the loss of a large load could cause diesel engine
-overspeed,- which, if excessive, might result in a trip of
the engine. This Surveillance demonstrates the DG load
response characteristics and capability to reject the
largest single load without _ exceeding predetermined voltage
and frequency and while maintaining.a specified margin to
the overspeed trip. -[For this facility, the largest single
load for each DG and its horsepower rating is as 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 SR 3.8.1.19

(continued)
'

(continued)
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AC Sources-Operating
B 3.8.1

BASES (continued)
J

SURVEILLANCE frequency ([63) Hz) for each DG and one of the two above
REQUIREMENTS criteria used to arrive at this number are as follows:)

(continued)
The time, voltage, and frequency tolerances specified in
this SR are derived from Regulatory Guide 1.9 (Ref. 2)
recommendations for 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 frequency values that the system inust
recover to following load rejection. The (18-monthFrequency is consistent with the recommendation of ]
Regulatory Guide 1.108 (Ref. 7).

In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor in
the range: [0.8] s power factor s This power factor
range shall be chosen to be represen[0.0tatue of the actual
de:,ign basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a range
that contains power factors that are numerically smaller
than the power factors that are representative of the actual
design basis inductive loading. If the facility uses the
actual single largest load to perform this test, then the
power factor will be set by that load. '

.

This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in MODE 1 or 2. The
reason for this is that during operation with the reactor
critical, performance of this SR could potentially cause
perturbations to the electrical distribution systems that
could result in a challenge to continued steady-state
operation and, as a result, to plant safety systems.

Note 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)
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AC Sources-Operating

{ B 3.8.1
;

BASES (continued)
9 :

i
j $URVEllt.ANCE may occur becruse of a system fault or inadvertent breaker
~

REQUIREMENTS tripping. This Surveillance verifies prope.
(continued) engine-generator load response under the simulated test

conditions. This test will simulate the loss of the total-

connected load that the DG will experience following a full-
' load rejection and verify that the DG will not trip upon

loss of the load. These acceptance criteria provide for DG
damage protection. While the DG is not expected to
experience this transient during an event and continue to be

/ available, this response will assure that the DG is not
degraded for future application, including reconnection to
the bus if.the trip initiator can be corrected or isolated,

s ,.
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-

L the range: [0.8)5powerfactor5(0.9? This power factor.

.

range shall be chosen to be representat've of the actual
: design basis inductive loading that the DG would experience.

Alternatively, it may be conservatively chosen as a range
that contains power factors that are numerically smaller,

than the power factors that are representative of the actual
,

design basis inductive loading.
,

This SR has been modified by a Note, Note 1, which states
that the SR must not be performed in MODE 1 or 2. The
reason for this is that during operation with the reactor
critical, performance of this SR could potentially cause
perturbation to the electrical distribution systems thatI

| could result in a challenge to continued steady-state
operation,

t

i

| 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 acknowleoge that credit
may be taken for unplanned events that satisfy this SR.

SR 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)

O (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 V
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 4000 V
motors will be no more than the maximum rated operating
voltages.

The specified minimum and maximum steady-state output
frequency of the DG is [58.8 Hz and
This is equal to 1 2% of the)60 Hz nom (61.2) Hz respectively.inal frequency and is
derived form the recommendations given in Regulatory Guide
1.9 (Ref. 2) that the frequency should be restored to within
2% of nomina' following a load sequence step. The
Surveillance should be continued for a minimum of
[5] minutes in order to demonstrate that all starting
transients have decayed and stability has been achieved.

The frequency of (18 months) is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(1), takes into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

This SR has been modified by a Note, Note 1, stating that
all DG starts may be preceded by prelubricating procedures
as recommended by the manufacturer. The reason for this is
to minimize wear and tear on the DGs during testing. For
the purposa of this testing, the DGs shall be started from

(continued)

(continued)
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AC Sources-Operating
B 3.8.1

. BASES (continued)

SVRVEILLANCE standby conditions, that is, with the engine coolant and oil
REQUIREMENTS being continuously circulated and temp ature maintained

(continued) consistent with manufacturer recommendeions 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
natural circulation).

,e s

[ This SR has been modified by a second Note. Note 5, which
,

states that the SR must not be performed in {VS-BW,CE W:'

. MODE 1, 2, 3, or 4) {VS-GE: MODE 1, 2, or 3). The reason*

for this is that performing the SR would remove a required
offsite circuit from service, perturb the electrical
distribution system, and challenge safety systems.

Note 3 has been added to this SR to acknowledge that credit'

may be taken for unplanned events that satisfy this SR.
< ,

SR 3.8.1 22

O 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) des sufficient time toand operates for ;t (5)
minutes. The (5:-minute period provi
demonstrate stab lity. SR 3.8.1.22d and SR 3.8.1.22e ensure
that' permanently connected loads and emergency loads are
energized from the offsite electrical power system on a ESF
signal without loss-of offsite power. The bases for the
time, voltage, and frequency tolerances specified in this
Surveillance are discussed under SR 3.8.1.21r above.'

.

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 purpose of this testing, the DGs shall be<

started from standoy conditions,.that.is, with the engine
coolant and oil being continuously circulated.and
temperature maintained consistent with manufacturer
recon.mendations for (Division-1 and 2) DGs. - (VS-BWR 6:- For
the I;0ivision 3)-DG, standby conditions means the
lubr1cating oil is heated and continuously circulated '

(continued)
'

(continued)
.
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AC Sources-Operating
B 3.8.1

BASES (continued) )

SVRVEILLANCE 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 H0DE 1 or 2.

The reason for this is that during operation with the I

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 ,r

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 [16 months) takes into consideration plant
conditions required to perform the Surveillance and is
intended to be consistent with the expected fuel-cycle
lengths. Operating experience has shown that these
components usually pass the SR when performed on the
[18-month) Frequency. Therefore, the frequency was
concluded to be acceptable from a reliability standpoint.

SR 3.8.1.21 I N N
,

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 i.re 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 mitigt.te the
DBA is more critical than protecting the engine against
minor problems that are not immediately detrimental to
emergency operation of the DG.

The (18-month) Frequency is based on engineering judgment,
taking into consideration plant conditions required to
perform the Surveill uce, and is intended to be consistent
with expected fuel-cycle lengths. Operating experience has
shown that these components usually pass the SR when

,

!

(continued)
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i AC Sources-Operating

B 3.8.1

BASES (continued)

SURVEll. LANCE
performed on the [luded to be acceptable from a reliability

18-month] Frequency; therefore, the
REQUIREMENTS frequency was conc

(continued) standpoint.

The SR has been modified by a Note Note 1, which states
that the-SR must not be performed in (VS-BW.CE,W: MODE 1,
2, 3, or 4) (VS-GE: MODE 1, 2, or 3). The reason for this
is that performing the SR would remove a required DG from

. service.
/ N~

/ Note 2 has been added to this SR to acknowledge that credit
y may.be taken for unplanned events that satisfy this SR.
4 - ,,

SR 3 . 8.1. M

Regulatory Guide 1.108 (Ref. 7), paragraph 2.a.(3), requires

demonstration once per [ full-load capability for an interval18 months) that the DGs can start
and run continuously at
of not less than 24 hours, 22 hours of which is at a load
equivalent to the continuous rating of the DG and 2 hours of
which is at a load equivalent to the 2-hour rating of the
DG. The DG starts for this Surveillance can be performed

O either from standby or hot conditions. The provisions for
prelubricating and warmup, discussed in SR 3.8.1.5, and for
gradual loading, discussed in SR 3.8.1.6, are applicable to
this SR. '

,

in order to assure that the DG is tested under load
conditions.that are as close to design conditions as
possible, testing shall be performed using a power factor in
the range: [0.8) s power factor s [0.9]. This power factor
range shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.
Alternatively, it may be conservatively chosen as a range

i. 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),
paragraph 2.a.(3), takes into consideration plant conditions
required to perform the Surveill nce and is intended to be
consistent with expected fuel-cycle lengths.

(continued)

(continued)
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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 providet 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.

ThisSRNasbeenmodifiedbyasecondNote, Note 2,which
states that the SR must not be performed in H0DE 1 or 2.q

The reason for this is that during operation with the
reactor criticai, 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 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3,8.14 <
,

This Surveillance demonstrates that the diesel engine can
restart from a hot condition and achieve the required
voltage and frequency within [10) seconds. The [10)-second
time is derived from the requirements of the acc1 dent
analysis to respond to a design basis large-break LOCA. The
requirement that the diesel have operated for at least
2 hours at full-load conditions prior to performance of this
Surveillance is based on manufacturer's recommendations for
achieving hot conditions. The bases for the voltage and
frequency tolerances are discussed in the Bases for
SR 3.8.1.21.

The Surveillance demonstrates the DG capability to respond
to accident signal while hot, such as subsequent to shutdown
from normal Surveillances. The [18-month) frequency is,

' consistent with the recommendations of Regulatory Guide
1.108 (Ref. 7), paragraph 2.a.(5).

In order to assure that the DG is tested under load
conditions that are as close to design basis conditions as
possible, testing shall be performed using a power factor in
the range: [0.8) s power factor s [0.9]. This power factor
range shall be chosen to be representative of the actual
design basis inductive loading that the DG would experience.

(continued)

(continued)
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AC Sources-Operating )
0 3.8.1

C
t BASES (continued),

SL'RVE!LLANCE Alternatively, it may be conservatively chosen as a range
REQUIREMENTS that contains power factors that are numerically smaller

(continued) than the power facters that are representative of the actual
,

design basis inductive loading. 1

This SR has been modified by a Note. Note 1, which states
that the SR shall be performed within 5 minutes of shutting .

down the DG after it has operated more than 2 hours at !

between (5450 and 5740] kW. This is to ensure that the test
/,

is performed with the diesel sufficiently hot. l
)

\ This SR has been modified by a secor:d Note, Note 2, which
i states that all DG starts may be preceded by prelubricating

procedures as recommended by the manufacturers. The reason
for this is to minimize wear and tear on the diesel during
testing.

s

This Surveillance has been modified by a third Note, Note 3,
which states that momentary transients due to changing bus
loads do no invalidate this test. The load band is provided
to avoid routine overloading of the DG. Routine overloads4

may result in more frequent teardown inspections in
[ accordance with vendor recommendations in order to maintain
( DG OPERABILITY, .

'

SR 3.6.1.26 ;

As required by Regulatory Guide 1.108 (Ref 7),
paragraph 2.a.(6), this Surveillance assures that the manual
synchronization and automatic load transfer from the DG to
the offsite source can be made and the DG can be returned to
ready-to-load status when offsite power is restored. It
also ensures that the auto-start logic is reset to allow the
DG to reload if a subsequent loss of offsite power occurs.
The DG is considered to be in ready-to-loao 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,

i The frequency of (18 months] is consistent with the
! recommendations of Regulatory Guide 1.108 (Ref. 7),
i paragraph 2.1.(6), and takes into consideration plant

conditions required to perform the Surveillance.

(continued)

(continued)

O'

v
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AC Sources-Dperating
B 3.8.1

BASES (continued)

SURVEILLANCE This SR has been modified by a Note, Note 1, which ststes
REQUIREMENTS that the SR must not performed in (VS-BW,CE W: MODE 1, 2,

(continued) 3, OR 4) {VS-GE: MODE 1,2,or3). The reason for this is
that perforning the SR would remove e 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'3.8.1.27)

Demonstration of 'the test mode override usures that the DG
availability under accident conditions will not be
compromised as the result of testing. Interlocks to the
LOCA sensing circuits cause the DG to automatically reset to
ready-to-load operation if a LOCA actuation signal is
received during operation in the test mode. Ready-to-load
operation is defined as the DG running at rated speed and
voltage with the DG output breaker open. These provisions
for automatic switchover are required by lELE-308 (Ref.11),
paragraph 6.2.6(2).

The (18-month] Frequency is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(8), takes into consideration plant conditions
req 9 red to perform the Surveillance, and is intended to be4

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: 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 SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.

SR 3.8.1.28

As required by Regulatory Guide 1.108 (Ref. 7), paragraph
2.a.(2), each DG is required to demonstrate proper operation
for the DBA loading sequence to ensure that voltage and
frequency are maintained within the required limits. Under

(continued)

(continued)
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AC Sources-Operatin
B 3.8.

BASES (continued)

SURVEILLANCE accident conditions, prior to connecting the diesel
REQUIREMENTS generators to their appropriau 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 OGs are then connected to their respective
bus. Loads are then sequentially connected to the bus by
the [ automatic load sequencer). The sequencing logic
controls the permissive and starting signals to motor
breakers to prevent overloading of the DGs due to highf

I' motor-starting currents. The (10%: load-sequence time
interval tolerance ensures that sufficient time exists for
the DG to restore frequency and voltage prior to applying
the next load and that safety analysis assumptions regarding
ESF equipment time delays are not violated. Reference 3
provides a summary of the automatic loading of ESF buses.

The Frequenc,e of [18 months) is consistent with the
recommendations of Regulatory Guide 1.108 (Ref. 7),
paragraph 2.a.(2), ta ces into consideration plant conditions
required to perform the Surveillance, and is intended to be
consistent with expected fuel-cycle lengths.

O This SR has been modified by a Note, Note 1, which statesV that the SR must not be performed in (VS-BW CE,W: MODE 1, 2,
3, or 4) {VS-GE: H00E1,2,or3). Tha 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 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 signal). SR 3.8.1.29b and
SR 3.8.1.20e ensure that permanently connected loads remain
energized from the offsite electrical power system, and that
emergency loads are energized (or auto-connected through the
load sequencer) to the offsite electrical power system.
Before the last (sequencer) load step, a loss of offsite
power is simulated, It must then be shown that the AC

(continued)

O (continued)V
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AC Sources-Operating
B 3.8.1

BASES (continued)

SURVFILLANCE sources and sequencer reset themselves so that the pwering
REQUIREMENTS of the loads can begin all over again, this time with the DG

(cor,tinued) as the power source, r
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 purpose of this testing, the DGs shall be
started from standby conditions, that is, with th9 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 h
through a portion of the system as recommended by the
vendor. Engine jacket water is heated by the lubricating
circulation.)( y

This SR has been modified by a secon' Note, Note 2, which.

states that the SR must not be performed in {VS-BW,CE,W:
MODE 1, 2, 3, or 4) {VS-GE: MODE 1, 2, or 3). The reason
for this is that performing the SR would remove a required
offsite circuit from service, perturb u electrical
distribution system, and challenge satev systems,

s
Note 3 has been added to this SR to acknowledge that credit
may be taken for unplanned events that satisfy this SR.,

The Frequency of [36 months) alternated with SR 3.8.1.30
means that once within [18 months) either SR 3.8.1.29 or
SR 3.8.1.30 is completed for each DG. Then once within the

'following (18 months) the other SR, SR 3.8.1.30 or
SR 3.8.1.29, is completed for each DG. This Frequency trkes
into consideration plant conditions required to perform the
Surveillance and is intended to be consistent with an

d 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 3.8.1.30
REQUIREMENTS

(continued) In the event of DBA cmcident 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 demonarates 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 ESFactuation signal.
s

The Frequency of [36 months) alternated with SR 3.8.1.29
means that once within [18 months) either SR 3.8.1.29 or
SR 3.8.1.30 is completed for each DG. Then once within the
following (18 months) the other SR, SR 3.8.1.30 or
SR 3.8.1.29, is completed for each DG. This Frequency takes
into consideration plant conditions required to perform the
Surveillance and is intended to be consistent with an
expected fuel-cycle length of (18 months). For this
facility, operating experience has demonstrated that the
Frequency for this SR is adequate for the following
reasons:) .- 3

('
This SR has been modified by a Note, Note 1, which states

'

that all DG starts may be ) receded by prelubricating
procedures as recommended ay the manufacturer. The reason
for this is to minimize wear and tear on the DGs durino
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 conditior. means the
lubricating oil is heated and continu(. 'y 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, or 3). The reason
for this is that performing the SR would remove a required

(continued)

(continued)
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AC Sources-Operating

B 3.8.1

BASES (continued)

SURVEILLANCE offsite cirr.uit 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

Draining of the fuel oil stored in the supply tanks, removal
of accumulated sediment, and tank cleaning are required at
10-year intervals by Regulatory Guide 1.137 (Ref. 8),
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 system, 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. A1:o, this
Surveillance demonstrates that each engine can achieve d

proper speed within the specified time when the DGs are
started simultaneously, sp
The 10-year Frequency is consistent with the recommendations
of Regulatory Guide 1.108 (Ref. 7), paragraph 2.b and
Regulatcry Guide 1.137 (Ref. 8), paragraph C.2.f.

This SF has been modified by a Note that all DG starts may
be preceded by prelubricating procedures as recommended by
the manufacturer. The reason for this is to minimize wear
on the DG during testing. For the purpose of this testing,
the DGs shall be started from standby conditions, that is,
with the engine coolant and oil being continuously
circulated and temperature maintained consistent with
manufacturer recommendations. (VS-BWR/6: Standby
conditions for (Division 3] DG means the lubricating oil is
heated and continuously circulated through a portion of the
system as recommended by the vendor. Engine jacket water is
heated by the lubricating oil and circulates through the

4 system by means of natural circulation.)

(continued)

(continued)
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AC Sources-Operating

B 3.8.1

[V BASES (continued)

SURVEILLANCE DG Test Schedule
REQUIREMENTS

(continued) The DG test schedule (Table 3.8.1-1) implements the
recommendations of Revision 3 to Regulatory Guide 1.9
(Ref. 2). The purpose of this test schedule is to provide
sufficiently timely that is test data to establish a
confidence level associated with the goal to maintain DG
reliability above 0.95 per demand.

/[PerRegulatoryCuide1.9, Revision 3, ear.hDGunitshouldbetested at least once every 31 days. Whenever a DG has
X 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

(JO)
test Frequency must be maintained until seven consecutive,
failure-free tests have been performed.

s <

-
.

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
General Design Criterion 17, " Electric Power Systems."

2. Regula. tory 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 Sources-Operating
B 3.8.1

BASES (continued)

REFERENCG 6. Title 10, Code of Federal Regulations, Part 50,
(cerdinued) 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
Syste,ms at Nuclear Power Plants," [ ).
Re[ulatory Guide 1.137, Rev. [ ] " Fuel Oil Systems for8.

j Standby Olesel Generators," [date).

[[ Plant Name) FSAR, Section [ ]], [This reference
,

sis to provide the assumptions of the design basis
LOCA). j- s.

/ .
T

10. Generic Letter 84-15, " Proposed Staff Actions to
improve and Maintain Diesel Generator Reliability,"
July 2, 1,984. ,-

11. IEEE Standard 306-[ / ), "lEEE Standard Criteria for
Class IE Power Systems for Nuclear Power Generating
Stations." ) .- _,

/ . ' x

\ \ .
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AC Sources-Shutdown
B 3.8.2-

O B 3.8: ELECTRICAL POWER. SYSTEMSV
.B 3.8.2 AC Sources-Shutdown

BASES

BACKGROUND A description of the AC sources is provided in the Bases for
'

Specification 3.8.1, "AC Sources-Operating."

APPLICABLE The OPERABILITY of the minimum AC and DC power s)urces. and
. SAFETY ANALYSES associated distribution systems during shutdown and

refueling, as specified in the LCO, ensures that (Ref.1):

a. The facility can be maintained in the shutdown or
refueling condition for extended ~ periods;

b. Sufficient instrumentation and control capability is
available for monitoring and maintaining the unit
status; and

c. Adequate AC electrical power is provided to mitigate
events postulated during shutdown, such as an
inadvertent draindown of the vessel or a fuei-handling,

V accident.

Although in many cases the FSAR may only address bounding
analyses that are typically for power operation,- for other
modes of. operation, the GDC (Ref. 2), among other
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 's
operated within its design-basis, with regard to AC sources,
the requirements established in the TS must be consistent -
with the GDC related to: electrical systems, as well as with
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)-

(continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

AFPLICABLE 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 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 S) 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 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 operability
(See AC Sources and Component OPERABILITY, Bases for

(continued)

(continued)
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AC Sources-Shutdown
B 3.8.2

'l
BASES (continued)g

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.
i,

Thus, to meet the design basis definition of operability and
GDC 34, four AC sources are required when two RHR pumps are
required OPERABLE. As discussed above, however, each )lant
may have put in additional measures to help mitigate tie
potential consequences of an accident in these 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 LC0 3.8.2.b require that one offsite circuit
and one diesel generator be OPERABLE (see Bases 3.8.1) and
capable of supplying 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

O, required redundant pair of loads, be powered from the same
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 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 3.8.2.c
requires that they be powered by a third separate and
independent,.readily available AC source. Readily available
means that.the source can be made-0PERABLE and put into
operation, if necessary, within a time connensurate with the
safety inportance 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 LCO may need to be
restructured depending on the functions required to be
accomplished during these modes of operation by the required
loads assigned to [ Division 3]. (For this facility, the

(continued)

(continued)
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

LC0 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 OPERABILITY and AC source support
and supported systems.

LCO 3.8.2 specifies the minimum AC sources required to be
OPERABLE in MODES (VS-BW,CE,W: 5 and 6} {VS-GE: 4 and 5}
and any time when handling irradiated fuel {VS-GE:[ or
moving loads over irradiated fuel in the primary 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

L shutdown (e.g., fuel-handling accidents, reactor vessel
'

draindown).

As describeo 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 re. liable only if their support
> requirements are also met. The AC sources comprise a

typical support system.

APPLICABILITY The AC 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:

(continued)

(continued)
|
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AC Sources-Shutdown
B 3.8.2

,-

BASES (continued)
'

APPLICABILITY a. Systems to provide adequate coolant inventory makeup
(continued) are available for the irradiated fuel in the core in

case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

d. Instrumentation and control capability is available
for monitoring and maintaining the unit in a cold
shutdown condition and refueling condition.

AC power requirements for (VS-BW,CE,W: MODES 1, 2, 3, and 4}
{VS-GE: MODES 1, 2, and 3} are covered in Specification
3.8.1, "AC Sources-Operating."

fq ACTIONS AJ A.2. A.3. A.4. A.S. and A.6
i

\- 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, 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 reattivity
addii. ions .

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative condition.
These actions will preclude the occurrence of actions that
could potentially initiate the postulated events. It is
further required to immediately initiate action to restore
the required AC sources and to continue this action until
restoration is accomplished in order to provide the
necessary AC power to the unit's safety systems.

The Completion Time of "immediately" is consistent with the
required times for actions requiring prompt attention. The
restoration of the required AC electrical power sources

(continued)

(9 (cor.tinued)V
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AC Sources-Shutdown
B 3.8.2

BASES (continued)

ACTIONS should be completed as quickly as possible in order to
(continued) minimize the time the unit's safety systems may be without

power.

Required Action A.6 verifies that the Required Actions have
been initiated for those 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 IE Power Distribution System.

Required Action A.6 ensures that those identified Required
Actions associated with supported systems affected by the
total loss of power to a [ division] of AC and DC power
distribution subsystem have been initiated by entering the
supported systems' LCOs. [ Alternatively, 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 support systems' Required
Actions are as follows:]

SURVEILLANCE SR_) P_ld
REQUIREMENTS

SR 3.8.2.1 lists 16 SRs from LCO 3.8.1 that are required to
be met. Therefore, see the corresponding Bases for
Specification 3.8.1 for a discuss,on 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."

_
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DC Sources-Operating -
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 DC Sources-Oceratino

BASES

BACKGROUND The station DC electrical power system provides the AC
emergency power system with control power. It also provides
both motive and control >ower to selected safety-related -

equipment. As required )y 10 CFR 50, Appendix A GDC 17
(Ref.1), the DC electrical power system is designed to have
sufficient independence, redundancy, and testability to
perform-its safety functions,-assuming a single failure.
The DC electrical power system also conforms to the
requirements of Regulatory Guide 1.6 (Ref. 2) and IEEE-308
(Ref. 3).

{VS-BW,CE.W,BWR/4: The (250/125] Vdc electrical power
system consists of two independent and redundant safety-
related Class lE DC electrical power subsystems ([ Division 1
and 2]).) {VS-BWR/6: The (250/125] Vdc electrical power
system consists of three independent Class IE DC electrical
power subsystems ((Divisions 1, 2, and 3]).} Each subsystem

O consists of (two] battery banks ((cach bank (50%)
capacity)], associated battery charger (s), ((one) per bank),
and all tM associated control equipment and interconnecting
cabling. (Additionally there is (one] spare battery charger
per subsystem, which provides backup service in the event
that the preferred battery charger is out of service.- If
the spare battery charger is substituted for one of the
preferred battery chargers, then the requirements of
independence and redundancy between subsystems-are
maintained.]

During normal operation, the (250/125] Vdc load is powered
from-the battery chargers with the- batteries floating on the
system. In case of-loss of normal power to the _ battery
charg'er, the DC load is automatically powered from the
station batteries.

I Each of the (Division 1 and 2] electrical power subsystems
L provides the control power for its associated Class 1E AC -
: power-load group, [4.16] kV switchgear, and (480] V load -
| centers. Also, these-DC subsystems provide DC electrical

power to the inverters, which in turn power the AC vital
buses. {VS-BWR/6: The (Division 3] DC electrical' power

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

Bl.CKGROUND 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 3.8.7, " Distribution Systen r
Operating," and 3.8.8, " Distribution System-Shutdown."

In the event of loss of all unit AC power, which is beyond
the design bases, the DC system is the only electrical power
source available to monitor critical plant parameters and
operate selected equipment.

Cach battery bank of the (Division 1 and 2] DC electrical
power subsystem consists of [120] lead-(calcium] cells with
a continuous discharge rating of (1650] Ah for L8] hours to
(210] Vs at (77]'F. Plant battery operating voltage is
(250/125] Vs, and each battery has adequate storage capacity
to carry the required load continuously for at least (2]
hours and to perform (three] complete cycles of intermittent
loads (Ref. 4). Capacity is adequate for loss-of-coolant
accident (LOCA) conditions or any other emergency shutdown.

{VS-BWR/6: The (Division 3] DC electrical power subsystem
consists of a (125] V, [60]-cell lead-calcium battery with
a continuous discharge of [1000] Ah for (8) hours to
[105] V at [77]*F; the battery has adequate storage to carry

I 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 anyt

l other emergency shutdown.)

The battery chargers of [ Division 1 and 2] DC electricalt
'

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 5%) in frequency (Ref. 4).

| {VS-BWR/6: The battery charger for (Division 3] DC
L electrical power subsystem is rated at [150] amps with 0.5%
| voltage regulation w% an AC-supplied variation of

(480 V 15%) in voltage and (60 Hz 5%) in frequency
; (Ref. 4).}
|

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

73

(v) BASES (continued)

BACKGROUND Each [250/125] Vdc battery subsystem is separately
(continued) housed in a ventilated room apart from its charger and

distribution centers. Each subsystem is located in an area
separated physically and electrically from the other.
subsystems to ensure that a single failure in one subsystem
does not cause a failure in a redundant subsystem. There
is no sharing between redundant Class IE subsystems such
as batteries, battery chargers, or distribution par.els.

Battery rooms are continuously ventilated in order to
prevent accumulation of hydrogen and to maintain design
temperature. The ventilation system limits the hydrogen
accumulation to less than [1]% of the total of battery room
volume (Ref. 4). The threshold of ignition is 4% and
maximum hydrogen generation occurs during overcharging.

The batteries for [ Division 1 and 2] DC electrical power
subsystem are sized to produce required capacity at [80)%
of nameplate rating, corresponding to warranted capacity at
end-of-iife 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

O) capacity in excess of [150]% of required capacity. The
! voltage limit is [2.13] V per cell, which corresponds to a' total minimum voltage output of [128] V per battery bank

(Ref. 4). The criteria for sizing large lead storage
batteries are defined in IEEE-485 (Ref. 5).

(VS-BWR/6: The battery for (Division 3] DC electrical power
subsystem are sized to produce required capacity at [80]% of
nameplate rating, 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. The
voltage limit is [2.13] V per cell, which corresponds to
a total minimum voltage output of [128] V per battery bank
(Ref. 4).}

Each battery charger of [ Division 1 and 2] DC electrical
power subsystem has ample power-output capacity for the
steady-state operation of connected loads required during
normal operation, while at the same time maintaining its
battery bank fully charged. Each battery charger has
sufficient capacity to restore the battery bank from-the

I (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 (Division 3) DC
electrical power subsystem h:,s tufficient 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 accident analyses in the FSAR, (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-0perating satisfies Criterion 3 of the NRC
Interim Policy Statement.

LC0 As desartbed 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

n
BASES- (continued)

LCO - All 90 electrical power subsystems are required to be !

(continued)- OPERtBLE to ensure the availability of the required power
- to sl4ut down the reactor and maintain it in a safe 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 required battery bank (s) and-battery
charger (s) are connected to their associated DC
bus (es)-and are operating; and

b. All of its required battery bank (s) and battery
charger (s) are OPERABLE.

Furthermore, for DC subsystems to be OPERABLE, they must be '

capable of performing their intended functions, have all
support systems OPERABLE,-and have successfully completed
all SRs.

O [For this facility, an OPERABLE [ divisional) DC electrical
power subsystem consists of the following:]

'

[For this facility, the following support systems are
.

required 0PERABLEtoemure[divisjonal)DCelectricalpower,

subsystem OPERABILITY:T., ,

~

[For this facility
upontheirfailure,t't@ 1.requiredsupportsystemswhich,

-

wto declare PC electrical power
s

, subsystems inoperable d their justification are as

-follows:] '

; [For thisEfacility, 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:)

APPLICABILITV The DC electrical power sources are_ required to be 0PERABLE-

. in MODES! {VS-BW,CE,Wr 1, 2, 3, and 4)(VS-GE: 1, 2, and 3}
to~ ensure safe. plant operation and to ensure that:

.

(continued)
_

i (continued)
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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 A00s or abnormal transients; and

b. Adequate core cooling is provided, and containment
integrity and other vital functions are maintained in
the event of a postulated DBA.

DC electrical power requirements for MODES {VS-BW,CE,W:
5 and 6) (VS-GE: 4 and 5) are addressed in the Bases for
Specification 3.8.4, "DC Sources-Shutdown."

ACTIONS 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: subsystem has) {VS-BWR/6: subsystems
have) the capacity to support a safe shutdown and to
mitigate an accident condition. Since a subsequent worst-
case single failure would, however, result in
{VS-BW,CE,W,BWR/4: the complete loss of the (250/125] Vdc
electrical power system) {VS-BWR/6: oniy one DC electrical
power subsystem being OPERABLE) with attendant loss of ESF

, ,

1- functions, continued power operation should not exceed
2 hours. The 2-hour Completion Time is based on Regulatory-

Guide 1.93 (Ref. 6) and reflects a reasonable time to assess
plant status as a function of the inoperable DC el~ectrical
power subsystem and, if the DC electrical power subsystem is*

not restored to OPERABLE status, prepare to effeci an-

orderly and safe plant shutdown. {VS-BWR/6: However, if
the inoperable DC electrical power subsystem is associated
with (Division 3], then continued operation for up to a
(2-hour] Completion Time is plant specific and is meant to
be the most limiting Completion Time for all systems that
a (Division 3) DC electrical power subsystem supports;
furthermore, the number chosen for the (2-hour] Completion
Time is not to exceed 8 hours if more than two systems are
made inoperable because of the (Division 3] DC electrical
power subsystem inoperability.

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

-BASES (continued)

ACTIONS- - For-example,-if the (Division 3) batteries support only the
(continued) (Division 3) DG, then a Completion Time of [72 hours) would

-be appropriate, consistent with the Completion 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 [ Division 3) batteries support even more items, such
as a (D'ivision 3] sequencer or other (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.l.

Required Action A.2 ensures that those identified Required
Actions associated with supported systems affected by the
inoperability of the [ division) DC electrical power

O'
. subsystem 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
LC0.]

-[For this facility, the identified supported system Required
Actions are as follows:]-

.

U
4 .

With two'{VS-BWR/6i or more) required [ divisions of) DC
electrical' power subsystems inoperable, the plant is in a
condition outside the: accident analysis as discussed in A.1,
above. Therefore, LCO 3.0.3 must be entered immediately.

-

.C.d

With one [dtv'ision) DC electrical-power subsystem inoperable
AN@ one or more required support or supported features, or
both,- inoperable associated with the OPERABLE [ division) of
DC electrical power subsystems, or with opposite OPERABLE AC
and DC electrical power distribution subsystems, or both,

(continued)
'

(continued)

A0G STS B 3.8-73 01/01/91 2:58pm

|
__ . . _ - _ . _



_ _ _ _ _ _ _ _ _ _ _ _ _ _ - -

DC Sources-0perating
B 3.8.3

BASES (continued) -

ACTIONS there is a loss of functional capability and LC0 3.0.3 must
(continued) be immediately entered. However, if the LCOs for the I

support or supported feature, or for both, take into
consideration the loss of function situation, then LC0 3.0.3
may not need to be entered.

D.1 and 0.2

If the DC electrical power subsystem cannot be restored to
OPERABLE status in the associated Completion Time, the plant
must be placed in a MODE in which the LC0 does not apply.
This is done by placing the plant in at least MODE 3 within
{VS-BW,CE,W: 6} {VS-GE: 12} hours 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
MODE {VS-BW,CE,W: 5} {VS-GE: 4} is consistent with the time
required in Regulatory Guide 1.93 (Ref. 6). 1

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.

Cateaory A
.

Category A defines the normal parameter limit for each
designated ailot 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
B 3.8.3

: BASES (continued)

SURVEILLANCE operating margin to account for temperatures and charge
REQUIREMENTS effects.- _ 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, provided
it is not overflowing. These limits ensure that the 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
1 2.13 V per cell. This value is based on the
recommendations of IEEE-450 (Ref. 7), which state that
prolonged operation of cells below 2.13 V can reduce the
life expectancy of- cells. Because resistivity decreases
and the charging current increases as the temperature of
electrolyte increases, in order to maintain a constant cell
voltage, IEEE-450 states that if a warmer cell is below
2,13 V its voltage can be corrected by adding 0.003 V for
each degree Fahrenheit (0.005 V/*C) that the cell-

temperature exceeds the average temperature of other cells.

_,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,
appropriate plant preventive actions should be established
in-order to eliminate the possible causes of the temperature
differential.

The Category.A limit specified for specific _ gravity for eacn
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.1 7), the specific gravity
readings are based on a temperature of 77 F (25'C).

The specific gravity readings shall be corrected for actual
electrolyte temperature and level.- For each 3*F (1.67'C)

.

-

above 77'F'(25'C), add 1 point (0.001) to-the reading;
subtract 1 point for each:3*F below 77'F. The specific
gravity of the electrolyte in a cell will . increase with a
loss of water due to electrolysis-or evaporation. A Note

- in Table 3.8.3-1 requires the above-mentioned correction

(continued)-

(continued)-
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE for electrolyte level and temperature, with the exception
REQUIREMENTS that level correction is not required when battery charging

(continued) current is < [2] amps on float charge. This current
provides, in general, an indication of overall battery
condition.

Because of specific-gravity gradients that are produced
during the recharging process, delays of several days
[3 to 7) may occur while waiting for the specific gravity to
stabilize. A stabilized charger current is an acceptable
alternative to specific-gravity measurement for determining
the state of charge of the designated pilot cell. This
phenomenon is discussed in IEEE-450 (Ref. 7). A footnote to
Table 3.8.3-1 allows the float charge current to be used as

,

an alternate to specific gravity following a battery'

recharge.

Cateoorv B

Category 8 defines the normal parameter limits for each
| connected cell. The term " connected cell" excludes any
'

battery cell that mr.y be jumpered out because of a degraded
; condition or for any other reason.
|

| The Category B limits specified 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 belo.w the
|- manufacturer's fully charged, nominal specific gravity).
| These values are based on manufacturer's recommendations.
| The minimum specific-gravity value required for each cell

ensures that the effects of a highly charged or newly
I installed cell will not mask overall degradation of the

battery. A Note to Table 3.8.3-1 requires correction of
I specific gravity for electrolyte temperature and level.
L This level correction is not required when battery charging
' current is < [2] amps on float charge.

| (continued)

(continued)

|
,

'
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DC Sources-Operating
B 3.8.3 |

1

i BASES (continued)
G |

SVRVEILLANCE Cateaorv C |

REQVIREMENTS
(continued) Category C defines the allowable values for each connected

cell. These values, although reduced, provide assurance
that sufficient capacity exists to perform the intended I
function and maintain a margin of safety. When any battery '

parameter is outside the Category C allowable value, the
assurance of sufficient capacity described above no longer
exists and the battery must be declared inoperable.

The Category C allowable values specified for electrolyte
level (above the top of the plates and not overflowing)
ensure that the p:ates suffer no physical damage and
maintain adequate electron transfer capability. The
Category C allowable value for float voltage is based on
IEEE-450 (Ref. 7), which states that a cell voltage of
2.07 V or below, under float conditions and not caused by
elevated temperature of the cell, indicates internal cell
problems and may require cell replacement.

The Category C allowable value of average specific gravity
is based on manufacturer's recommendations (2 [1.195], 0.020

m below the manufacturer's recommended fully charged, nominal

(L} specific gravity). In addition to that limit, it is
required that the specific gravity for each a nnseted cell
must be no less than 0.020 below the average of all
connected cells. This lignit ensures that the effect of a
highly charged or new cell will not mask overall degradation
of the battery. The Notes to Table 3.8.3-1 that apply to
Category A specific gravity are also applicable to
Category C specific gravity.

The SR to verify Category A cell parameters is consistent
with IEEE-450-(Ref 7), which recommends regular battery
inspections (at least one per month) including voltage,
specific gravity, and electrolyte temperature of pilot
cells. If pilot cells have one or more battery cell
parameters not within Category A limits, the electrolyte
level and float voltage of the pilot cells should be
verified to meet Category C allowable values within I hour.
This check will provide a quick indication of the status of
the remainder of the battery cells. One hour provides
sufficient time to inspect the electrolyte level and to

(continued)

(continued)
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DC Sources-Operating
B 3.8.3

BASES (continued)

SURVEILLANCE confirm the float voltage of the pilot cell. One hour
REQUIREMENTS is considered a reasonable amount of time to perform the

(continued) required verification.

Verification that the Category C allowable values are met
provides assurance that, during the time needed to 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
severely degraded, this time is considered reasonable.

Continued operation is only permitted for 31 days before
battery cell parameters must be restored to within Category
A and B limits. Taking into consideration that while
battery capacity is degraded, sufficient capacity exists to
perform the intended function and allow time to fully
restore the battery cell parameters to normal limits, this
time is acceptable. When any battery parameter is outside
the Category C allowable value for any connected cell,
sufficinnt capacity to supply the maximum expected load
requirement is not assured and the corresponding DC
electrical power subsystem must be declared inoperable.

SR 3.8.3.2

Verifying battery terminal voltage while on float charge for
the [258/129] V batteries helps to ensure the effectiveness

.of the charging system and the ability of the batteries to
perform their intended function. Float charge is the
condition in which the charger is supplying the continuous
charge required to overcome the internal losses of a battery.

(or battery cell) and maintain the battery (or a battery
coll) 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

73
( ) BASES (continued)
\ / 8-

SURVEILLANCE E 3.8.3.3
REQUlHEMENTS

(continued) This SR is based on the battery cell parameters defined in
Table 3.8.3-1. The meaning of these different parameters is
explained in SR 3.8.3.1 above. The quarterly inspection of
specific gravity and voltage is consistent with IEEE-450
(Ref 7). In addition, within 24 hours of a battery
discharge < (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 special inspections following a severe
discharge or overcharge, 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.

H 3.8.3.4

This Surveillance, verification that the average temperature
of representative cel'Is is 1 (60'F), is consistent with a
recommendation of IEEE-450 (Ref. 7), which states that the

rm temperature of electrolytes in representative cells should
( ) be determined on a quarterly basis. IEEE-450 suggests
'v' 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 decrease battery
life.

Lower-than-normal temperatures h.ve the opposite effect,
acting to inhibit or reduce battery capacity. Normal
battery operating temperatures ire (60*]F to (90'F], with
a recommended operating temperatare of [77]*F. This SR
ensures that the operating ten.peratures remain within an
acceptable operating range. These limits are based on
manufacturer's recommendations.

SR 3.8.3.5

Visual inspection to detect corrosion of the battery cells
and connections, or measurement of the resistance of each

(continued)

(continued)
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DC Sources-0perating
B 3.8.3

BASES (continued)

SURVEILLANCE inter-cell, inter-rack, inter-tier, and terminal connection,
ilEQUIREMENTS 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.

Sit 3.8.3.6

Visual inspection of the battery cells, cell plates, and
battery racks provides an indication of physical damage or
abnormal deterioration that could potentially degrade
battery performance.

This SR is consistent with IEEE-450 (Ref. 7), which
recommends detailed visual inspection of cell condition
and rack integrity on a yearly basis.

1 11 3.8.3.7 and SR 3.8.3 8

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 terminal connection.

The conrection 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

. /m

I BASES (continued)b)
SVR/EILLANCE The Surveillance frequencies of 12 months are consistent
REQUIREMENTS with IEEE-450 (Ref. 7), which recommends detailed visual

(continued) inspection of cell condition and inspection of cell-to-cell
and terminal connection resistance on a yearly basis.

SR 3.8.3.9

This SR requires that each battery charger be capable of
supplying [400) amps and (250/125J V for 2 [8] hours. These
requirements are based on the design capacity of the
chargers (Ref. 4). According to Regulatory Guide 1.32
(Ref. 8), the battery charger supply is required to be based
on the largest combined demands of the various steady-stste
loads and the charging capacity to restore the battery from
the design minimum charge state to the fully charged state,
irrespective of the status of the unit during these demand
occurrences. The minimum required amperes and duration
ensures that these requirements can be satisfied. This
Surveillance is required to be performed during
{VS-BW,CE,W: H0 DES S and 6} (VS-GE: MODES 4 and 5} since
it would require the DC electrical power subsystem to be
inoperable during performance of the test.

O
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.

,

SR 3.8.3.10

A battery-service test is a special test of the battery's-

capability, "as found," to satisfy the design requirements
(battery duty cycle) of the DC electrical power system.
The discharge rate and test length should correspond to the
design duty cycle requirements as specified in Reference 4.
Reference 4 provides load requirements for DC electrical
power subsystems. [0ptionally, 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. 3) and
Regulatory Guide 1.129 (Ref. 9), which state that the
battery-service test should be performed during refueling

(continued)

(G[ (continued)
v

A0G STS B 3.8-81 01/01/91 2:58pm

|



DC Sources-Operating
B 3.8.3

BASES (continued)

SVRVEILLANCE operations or at some other outage, 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 required to be performed during
{VS-BW,CE,W: MODES 5 and 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 3.0.3.11

A battery-performance test is a test of constant current
capacity of a battery, normally done in the "as found"
condition, after having been in service, to detect any
change in the capacity determined by the acceptance test.
The test is intended to determine overall battery
degradation due to age and usage.

The acceptance criteria for this Surveillance is consistent
with IEEE-450 (Ref 7) and IEEE-485 (Ref. 5). These
references recommend that the battery be replaced if its
capacity is below 80% of the manufacturer's rating. A
capacity of 80% shows that the battery rate of det-erioration
is increasing, even if there is ample capacity to meet the
load requirements.

,

The Surveillance Frequency for this test is 60 months, or
every 12 months if the battery shows degradation or has
reached 85% of its expected life, Degradation is indicated,
according tc IEEE-450 (Ref. 7), when the battery capacity
drops by more than 10% relative to its capacity on the
previous performance test or when it is below the
-manufacturer's rating. An additional SR calls for a
performance test on a newly installed battery within 1

24 months. All these Frequencies are consistent with the
recommendations in IEEE-450 (Ref. 7).

This Surveillance is required to be performed during
-(VS-BW,CE,W: MODES 5 and 6} {VS-GE: MODES 4 and 5), since

(continued)

(continued)
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DC Sources-Operating
8 3.8.3

O} BASES (continued)(
%

SURVEILLANCE it would require the DC electrical power subsystem to be
REQUIREMENTS inoperable during performance of the test.

(continued)

REFERENCES 1 Title 10, Code of Federal Regulations, Part 50,
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DC Sources-Shutdown
B 3.8.4

Q B 3.8 [LECTRICAL POWER SYSTEMS

B 3.8.4 QC_igurces-Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Ba" for
Specifiution 3.8.3, 'DC Sources-Operating."

- -

APPLICABLE The OPERABILITY of the minimum AC and DC electrical power
SAFETY ANALYSES sources and 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 extendeo 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
(_T events postulated during shutdown, such as an

) inadvertent draindown of the vessel or a fuel-handlings

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 GW are not H0DE
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 sourcas, the
requirements established in the TS must be consistent with
tise GDC related to electrical systems, as well as other GDC
related to safety-related systems, since the DC sources
comprise a typic:| support system.

I 1eneral, 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

i
'

(continued)
i f%
; (continued)
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DC Sourcos-Shutdown
B 3.8.4

BASES (continued)

OAPPLICABLE b. Appropriate administrative measures are (sttblished
SAFETY ANALYSIS and/or alternate backup systems that can provide

(continued) 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 are established according
to the design of each plant. So, as far as residual heat
removal (RHR) is concerned (VS-BW.CE,W: tha OPERABILITY of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) t.nd when
Reactor Coolant System (RCS) water level above the top of
tne 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 n oling 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, [ l and 2) DC electrical nower sources are
required to be OPERABLE as support systems.

The DC Sources satisfy Criterion 3 of the NRC Interim Policy
Statement.

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)]
V

|
LCO LCO 3.8.4.a requires OPERABILITY of the DC electrical power

subsystemassociatedwiththeone[ division)oftheonsite
Class IE power distribution :,ubsystem of LC0 3.8.8.a. The
intent is that all required non-redundant loads, as well as 1

one required load from each required redundant pair of i

loads, be powered from the s1me safety
all required AC and DC electrical power (division) and that |

sources, as well as |

the power distribution subsystem itself, will be OPEPJBLE so |
that the AC and DC electiical 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, LC9 3.8.4.b
requires that they recei'a DC electrical power from the
other [ division] DC elec',ical power subsystem associated
with the one [d< vision) 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 OPERABLE.

{VS-BWR/6: LCO 3.8.4.c requires OPERABILITY of the
[ division 3) DC electrical power subsystem associated withD the onsite Class lE power distribution subsystem of LCO

( 3.8.8.c when the High Pressure Core Spray (HPCS) System is'-

required to be OPERABLE, or when otter loads assigned to the
HPCS system (division) are required to be OPERABLE, or
both.)

See the Bases of Specification 3.8.3 for additional
information on DC electrical power source OPERABILITY and DC
electrical power source support and supported systems.

LCO 3.8.4 specifies the minimum number of DC sources
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
orsecondarycontainment)). 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)

(]C
A0G STS B 3.8-87 01/01/91 2:58pm

. ____



DC Sources-Shutdown
B 3.8.4

BASES (continued)

LC0 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 menures may be sufficient to
relax the single-failure criterion. Alw , *n alternative
backup system that provides the same functionai capability
may be substituted, provided the backup system is OPERABLE
or can be made OPERABLE in sufficient time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. The DC sources comprise a
typical support system.

.

APPLICABILITY lhe DC electrical power scurces 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
arc available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to m|tigate a fuel-haciling 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 maintainirig 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)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

(3
ACTIONS A.1. A.2. A.3. A.4. A.5. and A_._6

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 irradiate) fuel,
{VS-GE: moving of loads over irradiated fuel,) any e

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 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 dat 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.5.

Required Action A.6 ensures that identified Required Actions
associated with supported systems affected by the
inoperability of one or more DC electrical power subsystems
have been initiated. This can be accomplished by entering
the supported systems' LL0s. (Alternatively,the
appropriate Required Actions for the supported systems may
be listed in the Required Action for Condition A of this

,

LCO.)

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

_

(continued)
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DC Sources-Shutdown
B 3.8.4

BASES (continued)

O
-

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.'

__ _
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Inverters-Operatin
'

B 3.8.

[mo) B 3.8 ELECTRICAL POWER SYSTEMS
,

B 3.8.5 Inverters ,0peratina

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 power, thus providing an
uninterruptible power source for the 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 i:nd status of spares, are as follows:)

. .

APPLICABLE The initial anditions of design basis transient and
SAFETY ANALYSES accident analyses in (the FSAR, Chapter C, '' 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
Specifications 3.2 (Power Distribution Limits), 3.4 (Reactor
Coolant System), and 3.6 (Containment Systems).

The OPERABILITY of the inverters is consistent with the
initial assumptions of the accident analyses and is based on
meeting the design basis of the plant. This includes
maintaining at least one [ division) of the onsite or offsite,

| AC electrical power sources, DC electrical power sources,

(continued)

(continued)O;
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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 oower or

'

all onsite AC electrical power; and

b. A worst-case single failure.

Inverters satisfy Criterion 3 of the NRC Interim Policy
Statement.

LCO ihe pwer distribution subsystems listed in Table B 3.8.'/-l
inciuoe the inverters. These inverters ensure the
availability of AC electrical 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 postulated DBA.

The LCO states that the required inverters shall be
OPERABLE. The required 1.verters 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 LCO 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 entered. Upon the inoperability of two or more required
inverters, entry into LC0 3.0.3 is implicitly required.

Maintaining the required inverters OPERABLE ensures that the
redundancy incorporated into the design of the RPS and ESFAS
instrumentation and control.e is not defeated, if one
required inverter is inoperable the possibility of a reactor
spurious trip is increased. The Lfour] 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.$

[V BASES (continued)

LCO OPERABILITY is met, as it applies to inverters, provided a
(continued) correct DC voltage ((120] V) is applied, a correct AC

voltage is at the output, 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 LCO is modified by a Note allowing (two) inverters
to be disconnected from their associated DC buses for
s 24 hours. This allowance is provided to perform an
equalizing charge on one battery bank. If the inverters
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 IE
constant voltage source transformer and the AC vital buses
for other battery banks are energizrd from the associated
inverters connected to their DC buses. These provisions
minimize 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
the affected AC vital bus while taking into consideration

i 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 entered immediately.

The intent of this Note is to allow only 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:)

(For this facility, the following support systems are
required OPERABLE to ensure inverter OPERABILITY:]

[For this facility, those required support systems which,
-upon their failure, do not declare inverters inoperable and
their justification are as follows:)

(continued)

(continued)bU
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inverters--Operating
B 3.B.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 end 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.l. 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 LClass lE) constant voltage source transformer.
Required Action A.1 allows up to 2 hours to perform this
task (VS-BWR/6: QB (2 hours) if a (Division 3) inverter is
the inoperable inverter}.

(VS-BWR/6: [The (2-hour) Completion Time for an inoperable
(division 3) inverter is plant 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 3.8.5

BASES (continued)

ACTIONS b. The safety function of the (Division 3) inverter (s):
(continued)

1. What is its role in mitigating a DBA?

2. What systems does it support?

3. What is its role in mitigating 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 inoperabic inverter and return it to
service (VS-BWR/6: QB (24 hours) if a (division 3] inverter
is the inoperable inverter. (The [24-hour) Com)1etion Time
is plant specific, and the items listed above siould be
considered in specifying this 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 Hsk to which the plant is exposed
because of the inverter inoperability. This has to be
balanced against the risk of an immediate shutdown, along
with the potential challenges to safety systems such a
shutdown might entail. When the AC vital bus is powered
frcm its constant voltage source, it is relying upon
interruptible AC electrical power sources (offsite and
onsite). Thus, the probability of a spurious reactor trip
is increased. 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 the Required Actions for
those supported systems declared inoperable because of the
inoperability of one inverter have been initiated and within
the same Completion Time as that of Required Action A.I.

i

Required Action A.4 ensures that those identified Required'

Actions associated with supported systems affected by the
inoperability of the inverter have been initiated. This can
be accomplished by entering the supported systems' LCOs.

(continued)

(continued)
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inverters-Operating
B 3.8.5

'

BASES (continued)

ACTIONS (Alternatively, the appropriate Required Actions for the
(continued) supported systems may be listed in the Required Action for

Condition A of this LCO.)

(for this facility, the identified support systems' Required
Actions are as follows:)

Ikl
With one required inverter inoperable MD 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 LCO 3.0.3 may not need to be entered.

C.d_LO.d_L1

The plant must be placed in a MODE in which the LC0 does not
' apply if the inoperable devices or components cannot be

restored to OPERABLE d atus within the associated Completion
Time. This is done by alacing the plant in at least MODE 3
within (VS-BW,CE,W: 6 1ours) (VS-GE: 12 hours) and in
{VS-BW,CE,W: MODE 5) {VS-GE: MODE 4) within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience related to the amount of time required to reach
the required MODES from full power in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

This Surveillance verifles that the inverters are
functioning properly with all required circuit bre:. :rs
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 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
3 B 3.8.$

i BASES (continued)

SURVEILLANCE redundant capability of the inverters and 9ther indications
REQUIREMENTS available in the control room that will alt t the operator

(continued) to inverter malfunctions.
'

,

REFERENCES None.

O

O
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Inverters-Shutdown i

lB 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.6 Inygr_ters-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 sources, 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

f postulated during shutdown, such as an inadvertent
draindown of the vessel or a fuel-handling accident,

in particular, instrumentatio" and control capability is
powered from the AC vital bLes, 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
i TS must be consistent with the GDC related to electrical'

systems, as well as with other GDC related to safety-related
systems, since the AC sources, DC sources, and inverters are

| typical support systems.

In general, when the plant is shut down, the TS requirements
ensure that the plant has the capability to mitigate the

(continued)

p (continued)
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Inverters-Shutdoen
B 3.8.6

BASES (continued)

APPLICABLE consequences of postulated accidents assuming a single
SAFETY ANALYSES failure, because either:

(continued)
Redundant and independent systems are required to bea.
OPERABLE, or

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundant capability are required to be
OPERABLE or put into operation in a period of time
commensurate with the accident and the initial
conditions considered.

This statement, in general, is reflected in the system LCOs
for shutdown MODES of operation.

In addition to the postulated shutdown events directly
addressed in the plant FSAR, it is necessary .o consider
evaluations of plant hta 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 >
removal (RHR) is concerned {VS-BW,CE W: the OPERADILITT of
the two RHR loops is required in MODES 5 and 6 when the
reactor coolant loops are not filled (MODE 5) and when the
Reactor Coolant System (RCS) water level above the top of
the reactor vessel flange is less than 23 feet (MODE 6).
See Specifications 3.4.8, "RCS Loops-MODE 5, Loops Not
filled," and {VS-W: 3.9.7, " Residual Heat Removal and
Coolant Circulation-Low Water Level.") {VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Level.") (VS-BW: 3.9.5, ' Decay Heat Removal and Coolant

,

Circulation-Low Water Level."} {VS-GE: the OPERABILITY of
the two RHR shutdown cooling subsystems is always required
in MODE 4, and in MODE 5 when RCS water level above the top
of the reactor vessel flange is less than 23 feet. See
Specifications {VS-BWR/4: 3.4.8 ) {VS-BWR/6: 3.4.9,)
" Residual Heat Removal-Shutdown," and 3.9.8, " Residual

(continued)

(continued)
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Inverters-Shutdown
i 8 3.8.6

BASES (continued)

.

APPLICABLE Hut Removal-L )w Water Level .") Therefore, in these
SAFETY ANALYSES conditions, (Division 1 and 2) inverter sources to the AC

(continued) vital buses are required to be OPERABLE as support systems.

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

LCO LC0 3.8.6.a recuires OPERABILITY of the inverters associated
with the one (civi ion) of the onsite Class lE power
distribution subsystem of LCO 3.8.8.a. The intent is that
all required non-redundant loads, as well as one required
load from each required redundant pair of loads, be powered
from the same safety (division) and that all required AC,
DC, and inverter sources, as well as the distribution
subsystem itself, will be OPERABLE so that the AC, DC, and
inverter sources and the distribution subsystem will be
capable of fully supporting the non-redundant loads.

When redundant counterpart loads (e.g., the second members
of the pair) are required to be OPERABLE, LC0 3.8.6.b
requires that they receive inverter support from the other

O [ division) inverters associated with the one (division) of
the onsite Class lE power distribution subsystem of
LC0 3.8.8.b. Therefore, LCO 3.8.6.b requires this other
(division) inverters to be OPERABLE.

{VS-BWR/6: LC0 3.8.6.c requires OPERABILITY of the
(Division 3) inverters associated with the onsite Class IE
power distribution subsystem of I.C0 3.8.8.c when the High
Prest 'e Core Spray (HPCS) System is required to be
OPERAtiLE, or when other loads assigned to 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 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 cver irradiated fuel in the primary or
secondary containment)}. It ensures the availability of

| (continued)

i (continued)
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Inverters-Shutdown
B 3.8.6

BASES (continued)

LCO sufficient inverter power sources to operate the plant in a
(continued) safe manner and to mitigate the consequences of postulated

events during shutdown (e.g., fuel-handling accidents,
inadvertent reactor vessel draindown).

As described in the previous section, " Applicable Safety
Analyses," in the event of an accident during shutdown, the
TS are designed to maintain the plant in a condition so that
even with a single failure, the plant will not be in
immediate difficulty. In some cases, this is accomplished
by requiring completely redundant and independent systems to
be OPERABLE. In other cases, if justified based on a single
plant design, administrative measures may be sufficient to
relax the single-failure criterion. Also, an alternative
backup system that provides the same functional capability
may be substituted provided the backup system is OPERABLE,
or can be made OPERABLE in sufficient time to mitigate the
consequences of an accident during shutdown. When required
to be OPERABLE, systems are reliable only if their support
requirements are also met. The inverters comprise a typical
support system.

APPLICABILITY The inverters required to be OPERABLE in MODES {VS-BW CE.W:
5 and 6) (VS-GE: 4 and 5) and also any time when handling
irradiated fuel {VS-GE: [ormovingloadsoverirradiated
fuel in the primary or secondary containment]) provide
assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for tM 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 maintp ning the unit in a cold
shutdown condition and re nsling condition.

(continued)

(continued)
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Inverters-Shutdown
B 3.8.6

BASES (continued)

'

APPLICABILITY Inverter requirements for (VS-BW,CE.W: MODES 1, 2, 3, and 4)
; (continued) (VS-GE: MODES 1, 2, and 3) are covered in
|- Specification 3.8.5, " Inverters-0perating."
,

ACTIONS A.). A.2. A.3. A.4. A.S. and A.6d

i

With one or more of the required inverters inoperable, some
equipment is not receiving the minimum support it needs.
Therefore, it is required to suspend CORE ALTERATIONS,

*

handling of irradiated fuel (VS-GE: moving of loads over
irradiated fuel.) any activities that could potentially
result in inadvertent draining of the reactor vessel, and
operations involving positive reactivity additions.

Suspension of these activities shall not preclude completion
of actions to establish a safe conservative 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 inverters and to continue-this action until

- restoration is accomplished in order to provide the
-[ necessary inverter 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 inverters should be com)leted as-
quickly as possible in order-to minimize the time tie unit's
safety systems may be without power or powered from a-
constant voltage source transformer.

Required Action A.6 verifies that the Required Actions for
those supported systems declared inoperable because of the
inoperability of one or more inverters have been initiated
and within the same Completion Time as that specified for
Required Action A.S.

Required Action A.6 ensures that identified Required Actions

| .
associated with supported systems affected by the
inoperability of one or more inverters have been initiated.

(continued)

L .(continued)

O
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Inverters-Shutdown
B 3.8.6

BASES (continued)

ACTIONS This can be accomplished by entering the supported systems'
(continued) LCOs. (Alternatively, the appropriate Required Actions for

the supported systems may be listed in the Required Actions
for Condition A of this LCO.)

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

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

This Surveillance verifies that the inverters are
functioning properly with all required circuit breakers
closed and AC vital busts 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 Protection 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 operator
to inverter malfunctions.

O
REFERENCES 1, [ Unit name] FSAR, Section ( ),"[ Title)."

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nuclear Power
Plants."

O
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Distribution Systems-Operating
B 3.8.7

I B 3.8 ELECTRICAL POWER SYSTEMS
v

B 3.8.7 Distribution Systems-Operatina

BASES
.- -.-.-- -.-.--- - -.- - _ _ - - -.

BACKGROUND {VS-BW,CE,W,BWR/4: The onsite class IE AC and DC electrical
power distribution system is divided by [ division) into
[two) redundant and independent AC and DC electrical power
distribution subsystems. Each [ divisional) AC and DC
electrical power distribution subsystem is comprised of
[ PLANT SPECIFIC: List the major AC, AC vital, and DC bus
names used in Table B 3.8.7-1. For example: 4.16 kVac
ENGINEERED SAFETY FEATURE (ESF) buses, 480 Vac load centers,
buses, motor control centers, and 120 Vac power distribution
panels; 120 Vac vital buses; and 250/125 Vdc buses). (Two)
[ divisions) (or subsystems) are required for safety function
redundancy; [any one) (division) (or subsystem) provides
safety function, but without worst-case single-failure
protection.)

{VS-BWR/6: The onsite Class IE AC and DC electrical power

distribution system is divided by (division) butioninto(three)independent AC and DC electrical power distrip
i subsystems. Each [ divisional AC and DC electrical power
' distribution subsystem is comprised of (PLANT SPECIFIC:

List the major AC, AC vital, and DC bus names used in Table
B 3.8.7-1. For example: 4.16 kVac ESF buses, 480 Vac load
centers, buses, motor control centers, and 120 Vac power
distribution panels; 120 Vac vital buses; and 250/125 Vdc
buses). All three [ divisions) (or subsystems) are required
for safety function redundancy; any two (divisions) (or
subsystems) provide safety function, but without worst-case
single-failure protection.)

Each [4.16 kV ESF bus) has at ken (one separate and

independent offsito source of power)h (4.16 kV ESF bus) is
as well as a dedicated

onsite diesel generator source. Eac
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 Control power for
the (4.16 kV breakers (4.16 kV ESF buses).) is supplied from the (Class IE
batteries). Additional description of this system may be

! (continued)
O

(continued)
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Olstribution Systems-Operating
B 3.8.7

BASES (continued)

BACKGROUND found in the Baser for Specification 3.8.1, "AC Sources-
(continued) Operating," and the Bases for Specification 3.8.3,

"DC Sources-Operating."

The secondary plant distribution is at (480] V. The (480) V
distribution system includes [ PLANT SPECIFIC: List items
such as emergency buses, load centers, and transformers; the
identifying numbers of these items should also be included).
The [480] V load centers 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, "DC Sources-Operating."

The Class IE [4801 Vac motor control centers and power
distribution panets are powered from [ PLANT SPECIFIC:
Provide bus and/or load center information and
nomenclature).

TheClassIE(120)IC:V power distribution panels are powered
from [ PLANT SPECIF Provide distribution panel
information and nomenclature). All [120] V distribution
panels that provide control or instrumentation necessary for
operation of safety systems are required to be included in
this specification.

The [120] Vac vital buses (2YVI, 2YV2, 2YV3, and 2YV4] are
arranged in four load groups and are normally powered from
[ PLANT SPEClflC: 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 LC0 3.8.5,
" Inverters-0perating." Each constant voltage source
transformer is powered from (PLANT SPECIFIC: Provid9 power
path and nomenclature).

There are {VS-BW,CE W,8WR/4: [two))
Vdc electrical (VS-BWR/6: (three])independent [125/250) power distribution

subsystems. [ PLANT SPEClfIC: Provide power path and
nomenclature for the DC power distribution system.)

The list of all required distribution buses is located in
Table B 3.8.7-1.

(continued)
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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 ensurey

the availability of necessary power to ESF systems so that
the fuel, Reactor Coolant Sy>4em (RCS) and containment

,

design limits are not exceeded. These limits are discussed
in more detail in the Bases for Technical Specifications 3.2
(Pewer Distribution Limits), 3.4 (Reactor Coolant System),
and 3.6 (Containment Systems).

4

L The OPERABILITY of the AC and DC electrical power distribu-
, tion system is consistent with the initial assumptions of
L the accident analyses and is based upon meeting the design

basis cf the plant. This includes maintaining at least one
i (division) of the onsite or offsite AC clectrical power

sources, DC electrical power sources, and associated
distribution systems OPERABLE during accident conditions
in the event of:

,

a. An ass ned loss of all offsite power or all onsite
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.

LCO The required AC and DC [ divisional) power distribution
subsystems listed in Table B 3.8.7-1 ensure-the availability
of AC and DC electrical power for the systems required to
shut down the reactor and maintain it in a safe condition
after an anticipated operational occurrence (A00) or a
postulated DBA. The {VS-BW,CE,W,BWR/4: (Division 1 and 2
(VS-BWR/6: [ Division 1, 2, and 3)) AC and DC electrical- ))

; power distribution subsystems are required to be OPERABLE.
! .

(VS-BW,CE,W,BWR/4: Maintaining the (Division 1 and 2) AC
and DC electrical power distribution subsystems OPERABLE
ensures that the redundancy incorporated into the-design of
ESF is not defeated._- Either [ division)_of_the AC and DC

(continued)

L (continued)
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Distribution Systems-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 th' [ Division 1, 2, and 3) AC and DC
electrical power distrib G un subsystems OPERABLE ensures l
that the redundancy incorporated into the design of ESF is

|not defeated. (Any two of the three) (divisions) of the
distribution system are capable of providing the necessary
electrical power to the associated ESF components.
Th6 * fore, a single failure within any system or within the
electrical power distribution subsystems will not prevent
safe shutdown of the reactor.)

OPERABILITY is met, as it applies to AC and DC electrical
power distribution subsystems, provided the associated
suses, transformers, load centers, motor control centers,
and electrical circuits are fully energized to their proper
voltages and frequencies. The components of each AC and DC
electrical power distribution subsystem must be kept within
the manufacturers' specifications for environmental factors
such as temperature and humidity,

in addition, breakers must be open between redundant buses
to prevent two power sources from being paralleled. 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 distribut on buses that arei

cross-tied, the distribution but i 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 LC0 3.8.7 to ensure
their OPERABILITY are as follows:)

[For this facility, the supported systems affected by the
inoperability of the support systems governed by LCO 3.8.7,
and the justification of whether or not each supported
system is declared inoperable, are as follows:)

(continued)
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Distribution Systems-Operating
B 3.8,7

/O BASES (continued)).

__.

APPLICABillTY The AC and DC electrical power distribution subsystems are
required to be OPERABLE in {VS-BW,CE,W: MODES 1, 2, 3, and
4) {VS-GE: H0 DES 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
OPERABillTY and other vital functions are maintained
in the event of a postulated DBA.

A? and DC electrical power distribution subsystem
requirements for (VS-BW.CE,W: MODES 5 and 6) (VS-GE: MODES
4 and 5) are covered in the Bases for Specification 3.8.8.

A Note has been added to provide clarification that for this
LCO, all required AC and DC electrical power distribution
subsystems shall be treated as an entity with a single
Completion Time.

,m

(V) ACTIONS /kl
With one or more required AC buses, load centers, motor
control centers, or distribution panels, except AC vital
buses, in ang division inoperable the remaining AC
electrical power distribution (VS-BW CE,W,BWR/4: subsystem
is} (VS-BWR/6: subsystems are) capable of supporting the
minimum safety functions necessary to shut down the reactor
and maintain it in a safe shutdown :ondition, assuming no
single failure. The overall reliability is reduced,
however, because a single failure in the remaining power
distribution (VS-BW CE.W.BWR/4: subsystem) {VS-BWR/6:
subsystems) could result in the minimum required ESF
functions not being supported. Thcrefore, 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-Operating
B 3.8.7

BASES (continued)

ACTIONS ( ) hours will be a specific number for each specific bus
(continued) in each specific plant. For a specific bus, ( ) hours is

defined as the most limiting Completion Time of all 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. ()doesnotexceed
8 hours, however, if three or more systems are made
inoperable by the bus inoperability.

Note that the equipment referred to is all in one (division)
power distribution subsystem.

When equipment governed by LCO 3.8.7 is inoperable in
(VS-BW,CE,W,0WR/4: both (divisions)} {VS-BWR/6: two o-
more (divisions)) and results in loss of functional
capability, then LCO 3.0.3 must be immediately entered.

IL.1

With one AC vital bus inoperable, the remaining OPERABLE AC
vital buses are capable of supporting the minimum safety
functions necessary to shut down the unit and maintain it
in the safe shutdown condition. Overall reliability is
rcduced, however, since an additional single failure could
result in the minimum required ESF functions not being
supported. Therefore, the required AC vital bus must be
restored to OPERABLE status within 2 hours. For an AC vital
bus to be considered OPERABLE, it must be powered from its
DC-to-AC inverter. An alternate Class 1E constant voltage
source may be used if approved for this purpose as stated
in the licensing basis of the plant. Requirements imposed
on the alternate source are governed by LCO 3.8.5,
" Inverters-Operating." The 2-hour Completion Time takes
into account the importance to safety of restoring the AC
vital bus to OPERABLE status, the redundant capability
afforded by the other OPERABLE vital buses, and the low
probability of a DBA occurring during this period.

{VS-BWR/6: However, if tia 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 Systems-Opersting
B 3.B.7

BASES (continued)
_

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 [ Division 3) AC vital bus inoperability. The
[2-hour] Completion Time for (Division 3) takes into account
the im>ortance to safety of restoring the (Division 31 AC
vital aus to OPERABLE st?tus, the redundant capability
afforded by the other OPERABLE vital buses, and the low
probability of a DBA occurring during this period.)

When more than one AC vital bus is inoperable, t' 3re is a
loss of functional capability. Therefore, LCO 3.0.3 must
be immediately entered.

,

L1
With one or more required DC buses in m (division)
inoperable the remaining DC electrical power distribution
(VS-BW,CEW.BWR/4: subsystem is) {VS-BWR/6: subsystems are)
capable of sup)arting the minimum safety functions necessary
to shut down tie reactor and maintain it in a safe shutdown
condition, assuming no single failure. The overall
reliability is reduced, however, because a single failure

O ir, the remaining DC electrical power distrib9 Mnt
(VS-BW.CE,W,BWR/4: subsystem) {VS-BWR/6: subsystems) could
result in the minimum required ESF functions not being
supported. Therefore, the required DC buses must be
restored to OPERABLE status within 2 hours. The 2-hour
Completion Time for DC buses is consistent with Regulatory
Guide 1.93, " Availability of Electric Power Sources"
(Ref. (1)).

(VS-BWR/6: However, if the inoperable DC bus is associated
with (Division 3), then continued operation for up te a -

(2-hour) Completion Time is plant specific and is meant to
be the most limiting Completion Time for all systems that a
(Division 3) DC bus supports; furthermore, the (2-hour)
Completion Time is not to exceed 8 hours if more than two

: systems are made inoperable because of the (Division 3) DC
bus inoperability. The [2-hour) Completion Time for

|- (Division 3) takes into account the importance to safety of
| restoring the (Division 3) DC bus to OPERABLE status, the
' redundant ca) ability afforded by the other OPERABLE DC

buses, and tie low probability of a DBA occurring during
this period.)

(continued)

q (continued)
|
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Olstribution Systems-Operating
B 3.0.7

BASES (ccntinued)

ACTIONS When one or more DC buses are inoperable in more than une AC
(continued) and bC electrical power distribution subsystem, there is a

loss of functional capability. Therefore, LCO 3.0.3 must be
immediately entered.

Dal

With one or more features specified under Condition A, B,
or C inoperable in the one [ division) of AC and DC
electrical power distribution subsystem @ one or more
required support or supported features, or both, inoperable
associated with the other OPERABLE AC and DC electrical
p w er distribution subsystem (s), or with opposite OPERABLE
Dt electrical power subsystem (s), or both, there is a loss
of f unctional capability and LCO 3.0.3 must be immediately
entered. However, if the LCOs of the support or supp.,rted
feature, or both, takes into conside'ation the loss of
function situation, LCO 3.0.3 may not need to be entered.

L1

With one or mot e 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 isoperable by
the support featuras governed by LCO 3.8.7 hav; been
initiated and within a Completion Time of [ ] nours.

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 Jupported 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
LC0.]

[For this facility, the identified supported systems
Required Actions are as follows:)

(continued)

(continued)
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Distribution Systems-Operating
B 3.8.7

BASES (continued)>

ACTIONS F.1 and F.2
(continued) *

The plant must be placed in a MOL2 in which the LC0 does
not apply if the inoperable devices or components cannot be
restored to OPERABLE status within the associated Completion
Time. This is done by placing the plant in at least MODE 3
within (VS-BW,CE,W: 6 hours) (VS-GE: 12 hours) and in
(VS-BW,CE,W: MODE S) (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 HDDES from full power in an orderly manner and
without challenging plant systems.

-

SURVEILLANCE 1R 3.8.7.1
REQUIREMENTS

This Surveillance verifies that the AC and DC electrical
power distribution systems are functioning properly, with
all the required circuit breakers closed and the buses
energized from normal power. The verification of proper
voltage availability on the buses ensures that the required

A 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, and other indications available in the control

; room that will alert the operator to subsystem malfunctions.
|
! SR 3.0.7 J

This Surveillance verifies that the frequency on the AC
vital buses is within limits. (For this (Mility, the
purpose of this Surveillance is as follows:.

The 7-day Frequency' takes into account the redundant
capability of the AC and DC electrical power distribution
subsystems and other indications available in the control
room that will alert the operator to subsystem malfunctions.

| REFERENCES 1. Regulatory Guide 1.93, " Availability of Electric Power
Sources," U.S. Nuclear Regulatory Commission, December
1974.
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Distribution Systems-Operating
B 3.8.7

(This version of Table B 3.8.7-1 is VS-BW,CE,W,BWR/4}

Table B 3.8.7-1 (page 1 of 1)
<

AC and DC Electrical Power Distribution Systti

TYPE VOLTAGE (Division 1]* [ Division 2]*

AC safety (4160 V] [ESF Bus) (NB01] [ESF Jus] (NB02]buses
(4B0 V] load Centers Load Centers

(NG01,NG03] (NG02,NG04]

[4B0VJ Motor Control Mctor Control
Centers Centers

(NG01A,NG0ll, (N702A NG021,
NG01B, NG03C, NG028, NG04C,
NG031,Nr03D] NG041,HG04D]

'

(120 V] Distribution Distribution
Panels Panels

(NP01,NP03] (NP02,NPO4]

DC buses (125 V] Bus (NK01] from Bus (NK02) from
Udttery (NKll] and battery [NK12] and

charger [NK21) charger (NK22]

Bus [NK03] from Bus (NK04] from
battery [NK13] and battery (NK14] and

charger (NK22] charger (NK24]

Distributur Distribution
Panels Panels 4

tNK41,NK43,NK51] [NK42,NK44,NK52],

~

AC vital (120 V] Bus (NN01) from Bus (NN02] fro,
buses inverter (NN11] inverter (NN12]

i connected to bus connected to bus'

(NK01) (NK02]

4- Bus (NNO3] from Bus (NN04] rront
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.

- ,
,.

'
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Distribution Systems-Operating'

- B 3.8.7

O
Q {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 TL IGE (Division 1]* [ Division 2]* (Division 3]*

AC safety [ Iw V] (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,NG011, [NG02A,NG021, (NG05A,
NG01B, NG03C, NG02B, NG040, NG05C]
NG03I,NG03D] NG041,NG04D],

(120 V]
Distribution Distribution Distribution ,

Panels (NP01, Panels (NP02,- Panels (NP05,
NP03] NPO4). NP06)

DC buses (125 V) Bus (NK01] Bus (NK02] Bus [NK05].
. I froin battery from battery from battery
.M. (NNil)and (NK12] and (NK15] and

i

charger [NK21] charger (HK22, charger
-(NK25]

Bus (NK03] Bus (NK04]
from battery- from battery
(NN13] and ' [NK14] and-

charger (NK23] ca rger (NK24]'

Distribution Ulstribution Distribution
Panels (NK41, Panels (NK42,- Panel -[NK45]
NK43,NK51]- NK44,NK52]

__

AC vital (120_V) . Bus (NN01): Bus (NN02] Bus (NN05]
Nses ifrom inverter from inverter- from. inverter

.(NNll) [NN12] (NN15]
connected to connected to connected to
bus (NK01] bus (NK02] bus-(NK05]

l
Bus (NN03] Bus (NN04]

from inverter from mverter 1'
(NN13] -(NN14] |

connected to connected to
bus (NX03] bus (NK04]

- * Each (division] of the AC and DC power distribution system ifa subsystem.,

_ _ . _ _ _ .. _ _ _ _ _ _ _ ___
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Distribution System-Shutdown.

B.3.8.8 j.

B'3.8 ELECTRICAL POWER SYSTEMS i

B 3.8.8 Distribution'Syste e Shutdown

BASES

BACKGROUND-. - A descr'iption of the AC and DC electrical power distrioution-
-

system is provided-in the Bases for Specification 3.8.7,
' Distribution Systen---Operating. "

.

APPLICABLE The OPERABILITY of the minimum AC and DC electrical power
-SAFETY ANALYSES- sources and associated power distribution subsystems during

shutdown and refueling, as specified in the LCO, ensures-

that-(Ref. 1):-

-a. The facility.can be maintained in the shutdown or-
-refueling condition-for extended periods;

,

b. Sufficient instrumentation and control capability is,

available for monitoring and maintaining the unit.

-status; and

' :c. ' Adequate power is provided to mitigate events-
; postulated during shutdown, such as an inadvertent-

-

,draindown'of the vesse1 or a fuel-handling accident.
'

Although ir many cases- the FSAR may only -address bounding
analyses:that are typically for power operation, for other

_

modes of operation, the GDC.(Ref._2), among other require- t

ments, are still required'to_be met. ~As these GDC are not
.

,

MODE specific, and as iteis a functiow 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 tafety-related systems,-

_

since the AC and DC electrical yower distribution subsystems
-?-- comprise =a typic,1' support system.

In general, when the plant is shut down, the TS requirements
.g ; ensure that the plant'has the capability to mitigate'the

(continued),

(continued)
.
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Distribution System-Shutdown
B 3.8.8

I

BASES (continued)
|
l

APPLICABLE consequences of postulated accidents assuming a single !
SAFETY ANALYSES failure, because either:

'

a. Redundant and independent systems are required to be
OPERABLE; or

1
'

b. Appropriate administrative measures are established
and/or alternate backup systems that can provide
functional redundant capability are requirad 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 a large number af 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 tc 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
veraoval (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
Ccolant Circulation-Low Water Level."} {VS-CE: 3.9.5,
" Shutdown Cooling and Coolant Circulation-Low Water
Levei."} {VS-BW: 3.9.5, " Decay Heat Remo- 1 and Coolant
Circulation-Low Water Level."}} {VS-GE: 9 OPERABILITY of
the two RHR shutdown cooling subsystems is : ways required
in MODE 4, and in MODE 5 when RCS water les above the top
of the reactor vessel flange is less than 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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Distribution System--Shutdown
B 3.8.8>

BASES (continued)

APPLICABLE Heat Removal-Low Water Level .") Therefore, in these
SAFETY ANALYSES conditions, (portions of) (Division 1 and 2) AC and DC

(continued) electrical power distribution subsystems are required to
be OPERABLE as support systems.

The AC and DC electrical power distribution system satisfies
Criterion 3 of the NRC Interim Policy Statement.

LC0 LC0 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 reqeired 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

(q requires that they receive power from the (necessary

G) portions of the) other (division) AC e~i DC electrical power
distribution subsystem. Therefore, L 3.8.8.b requires
(the necessary portions of) this other (division) DC
electrical power subsystem to be OPERABLE.

{VS-BWR/6: LC0 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 Bases 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.

LC0 3.8.8 specifies the minimum number of AC and DC
electrical power distributioi 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)

(continued)
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Distribution Systern--Shutdown
B 3.8.8

BASES (continued)

LC0 moving loads over irradiated fuel in the primary or
(continued) secondary containment]}. It ensures the availability of

sufficient power to operate the plant in a safe manner to
mitigate the consequences of postulated events during
shutdown (e.g., fuel-handling accidents, inadvertent
reactor vessel draindown).

As 6escribed 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 OP2ABLE in MODES {VS-BW,CE,W: 5 and 6}
{VS-GE: 4 and 5} and also any time when handling irradiated
fuel {VS-GE: [or moving loads over irradiated fuel in the
primary or secondary containment]} provide assurance that:

a. Systems to provide adequate coolant inventory makeup
are available for the irradiated fuel in the core in
case of an inadvertent draindown of the reactor
vessel;

b. Systems needed to mitigate a fuel-handling accident
are available;

c. Systems necessary to mitigate the effects of events
that can lead to core damage during shutdown are
OPERABLE; and

(continued)

(continued)
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Distribution Systent-Shutdown
B 3.8.8

BASES (continued)w.) .

APPLICABILITY d. Instrumentation and control capability is available
(continued) for monitoring and maintaining the unit in a cold

shutdown condition and refueling condition.

AC and DC electrical 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 6 1. A.2. A.3. A.4. A.S. 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 ALTERATIONS, handline of irradiated
t sl, {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. '

p) SusMnsion of these activities shall not preclude completion
of actions to establish a safe conservative condition.5

V These actions will preclude the occurrence of actions that
could potentialiy 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 verifles that the Required Actions for,

"
those supported systems declared inoperable because of the
inoperability of one or m;re AC and DC electrical puwer'

distribution subsystems have been initiated.and within the
! same Completion Time as that specified for Required

Action A.5.

(continued)

g (continued)
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Distribution System-Shutdown
B 3.8.8

BASES (continued)

ACTIONS Required Action A.6 enstres that those identified Required
(continued) Actions associated with supported systems affected by the

inoperability of one or more AC and DC electrical oower
! distribution subsystems have been initiated. This can be-

l 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 LC0.]

[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 3roperly, with all
required circuit breakers closed and the auses energized
from normal power. The verification of proper voltage
availability on the buses ensures that the 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

i 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 ( ],"[ Title)."
,

2. Title 10, Code of Federal Regulations, Part 50,
Appendix A, " General Design Criteria for Nu %ar Power
Plants."

__ _ __ _
-- . m m- -

AGG STS B 3.8-122 01/01/91 2:58pm

i



. ~. _ . - ._ --- .- _. _ ._ _ _ _ _ .. _ _._ _ _ _ _

Boron Concentration-
B 3.9.1

B.3.9|REFUELINGOPERATIONS

B 3.9.1 Boron Concentration
c

BASES

BACKGROUNDS 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 remaiu
.suberitical during MODE 6. Pefueling boron concentration is

~

.1the soluble boron concentrat an in the coolant in-each of.
4 *these, volumes- having direct access to the reactor core

during refueling.

'T' e soluble' boron concentration offsets the core reactivityh
and is measured by:ch9mical 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. (CULR) . -Plant procedures ensure the specified
boron concentration in order to maintain an overall core -
reactivity of Kg $ 0.95 during fuel handling, with control-

. rods. and fuel assemblies. assumed to be in the most adverse, ,

configuration-(least ugativetreactivity) allowed by plant.
irocedures; ,

a 26 of |0 vrR 50, Appendix A, requires that -two
r ir,bpendent reactivity cUntrol! systems. of different design-

. principles be.)rovided (Ref. 1). One:of these systems.must
be--capable-of 1olding the reactor core subcritical under.
cold conditions. The Chemical and Volume Control System
ICVCS) is-the: system capable -of- maintaining the reactor
subcriti. cal 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
--refueling water storage tank (RWST) through the open reactor
vessel by gravity . feeding.or by-the use of the' Residual- He'at

4 Removal 3 (RHR)= System: pumps.

During: refueling,Lthe water volumes in the RCS, the -

refueling: cavity, and the refueling: canal- are contiguous.

(continued)

(continued)
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Boron Concentration
B 3.9.1

BASES (continued)

BACKGROUND However, the soluble boron concentration is not necessarily,

(continued) the same in each volume. If additions of boron are required
during refueling, the CVCS makes it available through the
RCS.

|

! The pumping action of the RHR System in the RCS, and the
natural circulation due to thermal driving heads in the
reactor vessel and refueling cavity mix the added

i concentrated boric acid with the water in the refueling
canal . The RHR System is in operation d ying reiseling (see
LC0 3.9.5 and LCO 3.9.6) to provide forced circulatisn in

| the RCS and assist in maintaining the boron concentrations
! in the.RCS, the refueling cavity, and the refueling car,a1

above the COLR limit.

|

APPLICABLE During refueling operations, the reactivity condition of the
i SAFETY ANALYSES core is consistent with the initial conditions assumed for
i the boron dilution accident in the accident analysis and is

conservative for MODE 5. The boron concentration limit
specified in the COLR is based on the core reactivity at the
beginning of each fuel cycle (the end of refueling). It

includes an uncertainty allowance of [ ] ppm.

The required boron concentration and the plant refueling
procedures that verify the correct fuel-loading plan,

(including full-core mapping) ensure that the K of the
core will remain s 0.95 during the refueling oper,ation.g

L Hence, at least a 5% Ak/k margin of safety is established
during refueling.

The limitir.g boron dilution accident occurs in MODE 5|

(Ref. 2)~. A detailed discussion of this event is provided
in Bases 8 3.1.2, " SHUTDOWN MARGIN - Tg $ 200*F."

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 that a core K s 0.95er

(continued)

(continued)
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Baron Concentration ,

B 3.9.1 l'

BASES- (continued)

LCO- .is maintained during~ fuel-handling-operations. Violation of
.the LCO could lead to an inadvertent criticality during-(continued) _

' MODE 6.

1
'

j-

APPLICABILITY- This LCO is applicable in i00i 6 to ensure that the fuel in ;

the reactor vessel will re.ntin subcritical. The_ req _ ired ;

boron concentration ensures 0 K 3 0.95. Above MODE 6, j
TLC 03;1.1andLC03.1.2,"SHVY'dNMARGIN,"ensurethatan '

' adequate amount _ of negative reactivitytis -available to shut
down the reactor and maintain-it subcritical'

,

'
.

, ,

...! , 3j

ACTIONS A.12and'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,1or the refueling canal is
f less than ~its limit, all operations involving CORE
1 ALTERATIONS or. positive reactivity additions must be

suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity
additions- shall not preclude completion of actions to
establish a safe condition.

Li -

In addition'to'.immediately suspending-CORE ALTERATIONS-or:
positive reactivity additions, boration to restore ~the
. concentration _must be initiated within 15 minutes'. The

- 15-minuteLCompletion Time is allowed for an operator.to-
L correctly align' and ~ start the required -systems.

L 'In' determining the required combination of boration flow )"
1 rate and concentration, no unique design: basis event must be-
satisfied. The only requirement is to restore the boron.
concentration to its required value as soon as possible. LIn

i order to: raise the boron concentration as soon as possible,
the boration 1s performed at 2 [ '] .gpm of= a solution
containing:[ ] ppm boron or its equivalent.--

< ..
'

~ (continued)

(continued)

c

WOG.STS: B 3.9-3 12/21/90 12:07pm-'

:

m
i

7 - 1rw., y . m., , n ,v e, w _ ,
-

-r- ---A



;

)

Boron Concentration
B 3.9.1 1

1

I

BASES (continued)

1

ACTIONS Once boration is initiated, it must be continued until the |
(continued) boron concentration is restored. The restoration time i

depends on the amount of boron that must be injected to
reach the required concentration.

,

in the event that the required boror. concentration channels
are found inoperable, the boron concentration is considered ;
to be not within limits and Required u tions A.1, A.2, and i
A.3 apply. 1

1

,.
|

SURVEILLANCE .SR 3.9.1.1 |

REQUIREMENTS l

This SR verifies that the coolant boron concentrations in
the RCS, the refueling cavity, and the refueling canal are

I

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 13 based
on operating experience, which has shown 72 hears to be an
adequate interval.,

+ mus

REFERENCES 1. Title 10, Code of Federal Regulations, Part 50,
Appendix A, Section VI, GDC 26, " Reactivity Control
System Redundancy and Capability."

|

I2. (Unit Name] FSAR, Section [ ], "[ Accident Analysis]."
l

_ _ _ _ j

|

@
|
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Unbcrated Water Source Isolation Valves |
B 3.9.2

(0
B 3.9 REFUELING OPERATIONS

:

8 3.9.2 Unborated Water Source Isolation Valves

BASES

BACKGROJND During MODE 6 operations, all isolation valves for reactor
makeup water sources containing unborated water which are
connected to the Reactor Coolant System (RCS) must be closed
to prevent inadvertent dilution of the reactor coolant. The
isolation valves must be secured in the closed position.

The CUemical and Volume Control System (CYCS) is capable of
'supplyinn borated and unborated water to the reactor coolant-

system through various flow paths. Since positive
reactivity additions made by reducing the bcron
concentration are not necessary during MODE 6 operations,
isolation of all unborated water sources is an appropriate
means of. preventing unacceptable consequences of a bcron
dilution eccident.

p/( APPLICABLE The possibility of an inadvertent boron dilution event
'

SAFETY ANALYSES (Ref. 1) occurring during MODE 6 refueling operations is"

precluded by adherence to this LCO which requires that
potential dilution sources be isolated. Closing the
required valves during refueling operations prevents the
flow of unborated water to the filled portion of the RCS.
The valves are used to isolate unborated water sources.
These valvas have the potential- to indirectly allow dilution
of the RS toron concentration in-HODE 6. By isolating
unbora'.ed * ater sources, a safety analysis for an
uncontrol ed boron dilution accident in accordance with the
Standard Review Plan (Ref. 2) is not required for MODE 6.

| The RCS boron concentration in MODE 6 satisfies Criterion 2
of the NRC Interim Policy Statement.

--.

| LC0 This LC0 requires that flow paths to the RCS from unborated
water sources be isolated to )revent inadvertent boron
dilution during MODE 6 and, tius, avoid a reduction in
SHUTDOWN MARGIN.

(continued)

(p) (continued)
v
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Unborated Water Source Isolatior Valves
B 3.9.2

BASES (continued)

LCO This LC0 does not rely on the OPERABILITY of systems or
(continued) components. Rather, all of the following isolation vahes

associated with the potential flow paths of unborated water
to the RCS must be secured in the closed position.

(For this facility, all potential unborated water sources
and their associated isolation valves required to be secured
in the closed position to prevent flow of unborated water
into the RCS during MODE 6 are as follows:]

[For this facility, the following support systems are
required OPERABLE to ensure unborated water sources
isolation valve OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the unborated water source
isolation valves inoperable and their justification are as
follows:]

APPLICABILITY In MODE 6, this LCO is applicable to prevent an inadvertent
boron dilution event by ensuring isolaticn of all sources of
unborated water to the RCS.

For ad other MODES, the boron dilution accident was
analyzed and was found tc be capable of being mitigated.

ACTIONS Ad

Continuation of CORE ALTERATIONS is contingent upon
maintaining the unit in compliance with this LCO. With any
> Live used to isolate unborated water sources not secured in
the closed position, all operations involving CORE
ALTERATIONS must be suspended immediately. The Completion
Time of ' mmediately" for performance of Required Action
A.1, shall not preclude completion of actions to establish a
safe condition.

Condition A has been modified by a Note to require that 1

Rcquired Actica A.3 must be completed whenever Condition A
is entered. Also, a Note has been included to provide

!
(continued) |

(continued)
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Unborated Water Source Isolation Valves
B 3.9.2

BASES (continued)

i

ACTIONS clarification that each valve is treated as an independent
(continued) entity for this LCO, with an independent Completion Time.

8.,1

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated
water isolation valves secured closed. Securing the valves
in the closed position ensures that the valves cannot be
inadvertently opened. The Completion Time of "immediately"
requires an operator to initiate actions to close an open
valve 'and secure the isolation valve in the closed position

' inenediately. Once actions are initiated, they must be
continued until the va'ive(s) are secured in the closed
posittoa. [For this facility, secured constitutes the
following:)

L1
Due to the potential of having diluted the boron
concentraticn of the reactor coolant, SR 3.9.1.1
(verification of boron concentration) must be pv formedO whenever Condition A is entered to verify that tne required
boron concentration exists. The Completion T'.1e of 4 hours
is sufficient to obtain and analyze a reactc coolant sample
for boron concentration.

SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

These valves are to be secured closed to isolate possible
dilution paths. The likelihood of a significant reduction
in the boron concentration during MODE 6 operations is
remote due to the large mass of borated water in the -,

refueling cavity and the fact that all unborated water
sources are isolated, precluding a dilution. The boron
concentration is checked every 72 hours during MODE 6 unaer
SR 3.9.1.1. This surveillance involves verification that
the valves are closed through a system walkdown. The 31-day
Frequency is based on engineering judgment and is considered
reasonable in view of other administrative controls that
will ensure that the valve opening is an unlikely
possibility.

(continued)
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Unborated Water Source Isolation Valves
B 3.9.2

BASES (contlitued)

REFERENCES 1. t Nam ] FSAR, Section [ ], "[ Uncontrolled Boron

2. HUREG-0800, Standard Review Plan, Section 15.4.6,
" Chemical and. Volume Control System Halfunction that
Results in a Decrease in Boron Concentration in the
110S."

+
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Nuclear Instrumentation
B 3.9.3

[m] B 3.9 REFUEllNG OPERATIONS

B 3.9.3 Nuclear instrumentation

BASES

BACKGROUND The source range neutron flux monitors are used during
refueling operations to nonitor 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 neutrors leaking from the core.

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 neutron flux (IE+6 cps) with a (5)%
instrument accuracy. The detectors also provide continuous
visual indication in the control room and an audible alarm
to alert operators to a possible dilution accident. The NIS
is designed in accordance with the criteria presented in
Reference 1.

O
V

APPLICABLE Two OPERABLE source range neutron flux monitors are required
SAFETY ANALYSES to provide a signal to alert the operator to unexpected

changes in core reactivity such as with a boron dilution
accident (Ref. 2) or an improperly loaded fuel, assembly.
The need for a safety analysis for an uncontrolled boron
dilution accident $s eliminatesi by isolating all unborated
water sourcis as riquired by LCO 3.9.2.

The source range neution flux monitors satisfy Criterion 3
of the NRC Ir terim Policy Statement.

LC0 This LCO requires that two source range neutron flux
monitors must be OPERABLE to ensure that redundant
monitoring capability is available to detect changes in core
reactivity. The OPERABILITY of the source range neutron
flux monitors is established via a CHANNEL CHECK and ANALOG

(continued)
.

(continued)
n
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Nuclear Instrumentation
B 3.9.3

BASES (continued)

LCO CHANNEL OPERATIONAL TEST. OPERABILITY of the monitors also
(continued) constitutes a separate cnntinuous visual indication in the

control room and an audible alarm in both the control ioom
and the containment for each instrumentation train. The
presence of an audible (count rate) signal in the control
room and in the containment provides the operators with a
method of quickly identifying significant changes in the
source range neutron flux level.

[For this facility, the following support systems are
required OPERABLE to ensure source range neutron flux
monitorOPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the source range neutron
flux monitors 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
are no other direct means available to check core
reactivity levels. In MODES 2, 3, 4, and 5 these same
installed source range detectors and circuitry are also
required to be OPERABLE by LC0 3.3.1, " Reactor Trip System
Instrumentation."

ACTIONS A.1 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.

Al

With only one snurce range neutron flux monitor OPERABLE,
action shall be initiated to restore the inoperable monitor
to OPERABLE status within 7 days. Seven days is a

(continued)

(continued)
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Nuclear Instrumentation
l B 3.9.3

/

ij BASES (con!',ued)

ACTIONS reasonable time in which corrective actions must be
(continued) initiated considering the 72-hour boron sampling Frequency

of SR 3.9.1.1, the suspension of CORE ALTERATIONS per
Required Action A.1, and positive reactivity changes per
Required Action A.2 above. Corrective actions, once
started, must be continued until the monitor is restored to

OPERABLE status.

M
With no source range neutron flux monitor OPERABLE, actions
to restore a monitor to OPERABLE status shall be initiated
within 15 mir;utes. Once initiated, actions shall be
continued untM a source range neutron flux monitor is
restored to OPERABLE status. The 15-minute Completion Time
is allowed for an operator to initiate corrective action.

M
With no source range neutron flux monitor OPERABLE, there is
no direct means of detecting changes in core reactivity.
However, since CORE ALTERATIONS and positive reactivity

[ additions are not to be made, the core reactivity condition
s is stabilized until the source range neutron flux monitors

are OPERABLE. This stabilized condition is determined by
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 sample for boron concentration.
The Frequency of once per 12 hours ensures that unplanned
changes in boron concentration would be identified. The
12-hour Frequency is reasonable considering the low
probability of a change in core reactivity during this time
period.

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 is the performance of a CHANNEL CHECK, which is
the comparison of the indicated parameter values for each of
the functions. It is based on the assumption that the two

(continued)

(continued)p
(
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Nuclear Instrumentation
B 3.9.3

BASES (continued)

SURVEILLANCE indication channels should be consistent with core
REQUIREMENTS conditions. Changes in fuel loading and core geometry can

(continued) result in significant differences between source range
i channels, but each channel should be consistent with its

local conditions.

,
The Frequency of 12 hours is consistent with the CHANNEL
CHECK Frequency specified similarly for the same instruments'

in LCO 3.3.1, " Reactor Trip System Instrumentation."

SR 3.9.3.2

The performance of an ANALOG CHANNEL OPERATIONAL TEST
provides assurance that the analog process control equipment
and trip setpoints are within limits. [For this facility,

an ANALOG CHANNEL OPERATIONAL TEST constitutes the
following:] The 7-day Frequency has been shown through
operating experience to be a conservative interval
considering operating history data for the setpoint drift,
and is further justified because any malfunctions would be
detected during the CHANNEL CHECK which is performed every
12 hours.

.

REFERENCES 1. Title 10, Code of Federal Regulations, Part S0,
| Appendix A, " General Design Criteria for Nuclear Power
| Plants:"
|

GDC 13, " Instrumentation and Control,"
|-

GDC 26, " Reactivity Control System Redundancy
| and Capability,"
|

| GDC 28, " Reactivity Limits," and
|
| GDC 29, " Protection Against Anticipated

Operational Occurrences."

2. (Unit Name) FSAR, Secticn [ ], "[ Uncontrolled Boron
Dilution]."

, -.

r

i

O
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Containment Penetrations
B 3.9.4

( ) B 3.9 REFUELING OPERATIONS

B 3.9.4 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 the
LCO requirements are met, in MODES 1, 2, 3, and 4, this is
accomplished by maintaining containment OPERABLE as
described in LC0 3.6.1, ' Containment." In MODE 6, there is
no potential for containment pressurization as a result of
an accident; therefore, requirements to isolate the
containment from the outside atmosphere can be less
stringent. The LC0 requirements are referred to as
" containment closure" rather than " containment OPERABILITY."
Containment closure means that all potential escape patt s
are closed or capable of being closed. Since there is ro
potential for containment pressurization, the Appendix s'
leakage criteria and tests are not required.

(O The containment serves to contain fission-product

'") radioactivity that may be re' eased from the reactor core
following an accident, such that offsite radiation exposures
are maintained well within the requirements of 10 CFR 100,
lditionally, the containment provioos radiation shielding
trom the fission products that may be present in the
containment atmosphere followirig 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 [4] bolts.
Good engineering practice dictates that the bolts required
by this LC0 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 i through 4 unit operation in accord &nce
with LCO 3.6.2, "Contaicment Air Locks." Each air lock has
a door at both ends. The doors are normally interlocked to
prevent simultaneous opening when containment OPERABILITY is

(continued)

(continued)
m
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Containment Penetrations
B 3.9.4

BASES (continued)

BACKGROUND required. During periods of unit shutdown when containment
(continued) closure is not required, the door interlock mechanism may be

disabled, allowing both doors of an air lock to remain open
for extended periods when frequent containment entry is
necessary. During CORE ALTERATIONS or movement of fuel
assemblies within containment, with irradiated fuel in
containment, containment closure is required; therefore the
door interlock mechanism may remain disabled, but one air
lock door must always remain closed.

The requirements for containment penetration closure ensure
that a release of fission-product radioactivity within
containment will be restricted from escaping to the
environment. The closure restrictions are sufficient to
restrict fission-product radioactivity release from
containment due to a fuel-handling accident during
refueling.

The Containment Purge and Exhaust System includes two
subsystems. The normal subsystem includes a (42]-inch purge
penetration and a (42]-inch exhaust penetration. The second
subsystem, a mini-purge system, includes an (8]-inch purge
penetration and an (8]-inch exhaust penetration. During
MODES 1, 2, 3, and 4, the two valves in each of the normal
purge and exhaust penetrations are secured in the closed
position. The two valves in each of the two mini-purge
penetrations can be opened intermittently but are closed
automatic 611y by the Engineered Safety Features Actuation
System (ESFAS). Neither of the subsystems is subject to a
technical specification in MODE 5.

In MODE 6, large air exchangers are necessary to conduct
efueling coerations. The normal (42]-inch purge system is

used for this purpose, and all four valves are closed by the
ESFAS in accordance with LC0 3.3.2.

(The mini-purge system remains operational in MODE 6, and
all four valves are also closed by the ESFAS.]

or

(The mini-purge system is not used in MODE 6. All four
(8]-inch valves are secured in the closed position.]

(continued) |
.

(continued)

O
1
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Containment Penetrations
B 3.9.4

_m,

-( BASES (continued)

BACKGROUND The other containment penetrations that provide direct
(continued) access from containment atmosphere to outside atmosphere

must be isolated on at least one side. Isolation may be
achieved by an OPERABLE automatic isolation valve, by a
manual isolation valve, blind flange, or by an equivalent
isolation method. Equivalent isolation methods must be
approved and may include use of a material that can provide
a temporary, atmospheric pressure, ventilation barrier for
the other containment penetrations durir.g fuel movements.

APPLICABLE Ouring CORE ALTERATIONS or movement of fuel assemblies
SAFETY ANALYSES within Containment, with irradiated fuel in Containment, the

most severe radiological consequences result from a fuel-
handling accident. The fuel-handling accident is a '

pcstulated event that involves damage to irradiated fuel
(Ref. 1). Fuel-handling accidents, analyzed in Reference 2,
include dropping a single fuel assembly and handling tool or
a heavy object onto other irradiated fuel assemblies. The
requirements of LCO 3.9.7, " Refueling Cavity Water Level "
and the minimum decay time of L100] hours prior to COREI' ALTERATIONS ensure that the release of fission-product

(~ radioactivity, subsequent to a fuel-handling accident,
result in doses that are well within the guideline values
specified in 10 CFR 100. Standard Review Plan
Section 15.7.4, Rev.1 (Ref. 2), defines "well within"
10 CFR 100 to be C5% or less of the 10 CFR 100 values. The
acceptance limits for (Unit Name] offsite radiation exposure
will be 25% of 10 CFR 100 values or the NRC staff-approved
licensing basis (e.g., a specified fraction of 10 CFR 100
limits).
During refueling, the requirements for containment
penetrations satisfy Criterion 3 of the NRC Interim Policyo
Statement.

LC0 This LC0 limits the consequences of a fuel-handling accident
in containment by limiting the potential escape paths for
fission-product radioactivity released within containment.
The LC0 requires any penetration providing direct access
from the containment atmosphere to the outside atmosphere to
be closed except for the OPERABLE containment purge and

(continued)A

l )I (continued)x.
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Containment Penetrations
B 3.9.4

BASES (continued)

LC0 exhaust penetrations. For the OPERABLE containment purge
(centinued) and exhaust penetrations, this LC0 ensures that these

penetrations are isolable by the Containment Purge and
Exhaust Isolation System. The OPERABILITY requirements for
this LC0 provide the assurance that the automatic purge and
exhaust valve closure times specified in tFa FSAR can be
achieved and therefore meet the assumptions used in the
safety analysis to ensure that releases through the valves
are terminated such that radiological doses are within the
acceptance limit.

(For this facility, the following support systems are
required OPERABLE to ensure containment penetration
OPERABILITY:)

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

APPLICABIllTY The containment penetration requirements are applicable
during CORE ALTERATIONS or movement of fuel assemblies
within containment, with irradiated fuel in containment,,
because this is when there is a potential for a fuel-
handling accident. In MODES 1, 2, 3, and 4, containment
penetration requirements are addressed by LCO 3.6.1,
" Containment." In MODES 5 and 6, when CORE ALTERATIONS or
movement of fuel assemblies within containment, with
irradiated fuel in containment, are not being conducted, the
potential for a fuel-handling accident does not exist.
Therefore, under these conditions no requirements are placed
on containment penetration status.

ACTIONS A.1 and A.2

If the containment equipment hatch, air iocks, or any
containment penetration that provides direct access from the
containment atmospnere to the outside atmosphere is not in
the required status, including the Containment Purge and
Exhaust Isolation System not capable of automatic actuation
when the purge and exhaust valves are open, the plant must

(continued)

(continued)
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Containment Penetrations |

B 3.9.4

v|o}| BASES (continued)

ACTIONS- be placed in a condition where the isolation function is
(continued) not needed.- This is accomplished by immediately sus pending

CORE ALTERATIONS snd movement of fuel assemblies wit 11n
'
I

containment. Performance of these actions shall not
preclude completion of actions to establish a safe ,

condition. |

.

:

SURVEILLANCE SR 3.9.4.1 i

REQUIREMENTS'
This surveillance verifies that each of the containment
penetrations required to be in its closed position is in

-that position. The surveillance on the open purge and
exhaust valves will verify that the vaives are not blocked
from closing. Also the surveillance will verify that each
valve operator has motive power, which will ensure that each
valve is capable of being closed by an OPERABLE automatic
containment purge and exhaust isolation signal.

The surveillance is performed every 7 days during CORE
ALTERATIONS or movement of fuel assemblies within

-o containment, with-irradiated fuel in containment. The
i I surveillance interval is selected to be commensurate with
V 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 period for this LCO. As
such, this surveillance ensures that a postulated fuel-'

handling accident that releases fission-product
radioactivity within the containment will not result in a
release of fission-product radioactivity to the environment.

SR 3.9.4.2

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 LC0 3.3.2, " Engineered
Safety Features Actuation System Instrumentation," the
Containment Purge Isolation Signal System requires a CHANNEL
CHECK every 7 days and an ANALOG CHANNEL OPERATIONAL TEST
every 31 days to ensure the channel OPERABILITY during

(continued)

(continued)
C
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Containment Penetrations
B 3.9.4

BASES (continued)
_

SURVEILLANCE refueling operations. Every 18 months a CHANNEL CALIBRATION
REQUIREMENTS is performed. The system actuation response time is

(continued) demonstrated over.y 18 months, during refueling, on a
STAGGERED TEST BASIS. SR 3.6.3.5 demonstrates that the
isolation time of each valve is in accordance with the
Inservice Inspection and Testing Program requirements,
ihese surveillances performed during MODE 6 will ensure that
the valves are capable of closing after a postulated fuel-
handling accident to limit a <*; lease of fission-product
radioactivity from the containmast

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 Hanoling
Accidents," Rev.1, July 1981.

O

|

1'
l

O
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RHR and Coolant Circulation-High Water Level
B 3.9.5

- B 3.9 REFUELING OPERATIONS

B 3.9.5 Residual Heat Removal (RHR) and Coolant Circulation-Hiah Water
L91stl

BASES

BACKGROUND The purposes of the RHR 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, and to prevent boron stratification (Ref. 1). Heat
is removed from the RCS b/ circulating reactor coolant
through the RHR heat exchanger (s), where the heat is
transferred;to the Component Cooling Water (CCW) System.
'The coolant is then returned to the RCS via the RCS cold
leg (s).; Operation of the RHR System for normal cooldown or
decay-heat removal is manually accomplished from the control
room. The heat-removal rate is adjusted by controlling the

' flow of reactor coolant through the RHR 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 RHR 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 lower boron concentration than is
required to keep the reactor suberitical. The loss.of

--

reactor coolant and the reduction of boron concentration in
the reactor coolant would eventually challenge the integrity-
of- the fuel cladding which is a fission-product barrier.

-One train of the RHR 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'RHR pump for short durations,
under-the condition that the boron concentration is:not-
diluted. To ensure tnat-the coolant temperature remains
< 200'F,'short durations of pump de-energization would be

-

repeated only a few time. This conditional de-energizing

(continued)

'(continued)
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RHR and Coolant Circulation-High Water Level
B 3.9.5

BASES (continued)

APPLICABLE of the RHR pump does not result in a challenge t'> the
SAFETY ANALYSES fission-product barrier.

(continued)
Although the RHR 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 RHR System is retained as a
technical specification.

LC0 Only-one RHR loop is required for decay-heat removal in
MODE 6 with water level 2 23 ft above the top of the reactor
vessel flange. Only one RHR loop is required to be OPERABLE
because the volume of water above the reactor vessel flange
provides backu) decay-heat-removal capability. At least one
RHR loop must ce 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.

An OPERABLE RHR loop includes an RHR 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 staris in one of the RCS hot legs and is
returned to the RCS cold legs.

[For this facility, an RHR loop in operation constitutes the
following:]

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

[For this facility, those required support systems which
| upon their failure do not declare the RHR System inoperable
| and their justification are as follows:]

(continued)
|

(continued)

|
'

O
WOG iTS B 3.9-20 12/21/90 12:07pm

1



. _ -. _ _ _ . _ _ ... _ . __ . _ _ __. _ _ ., _ . ___. _ _ . __ _ _ _ _ _ _ -

4

RHR and coolant Circulation-High Water Level
B 3.9.5

' BASES (contihued)-

LCO (For this facility, the-supported systems impacted by the
(continued) inoperability of a RHR System and-the justification of

whether or not each supported system is-declared inoperable
are as follows:] It siould be noted that LCO 3.9.5 may need
to be augmented with additional Conditions, if-it is
determined.that the RHR System provides support to other
systems included in the technical specifications during .this
MODE of operation. ,

,,e

OtThe LC0 tis modified by a Note that allows the required' operating RHR loop to be removed from service for up toA
V 1 hour per.2-hour period. This )ermits operations such as

1 core ma) ping or alterations in tie vicinity of the reactor
' vessel, act-leg nozzles, and RCS-to-RHR isolation valve
' testing H During6this 1-hour period, decay heat.is removed
by natural; convection to the large mass of water in the
rrfueling cavity.

i

f

: APPLICABILITY One RHR lookhnust 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 |

-

T water level- was selected because it corresponds to the
23-foot requirement established for fuel movement in LC0
3.9.7, ' Refueling Cavity Water Level." Requirements for the
RHR System in other MODES-are coverediby LCOs in-
Section 3.4, " Reactor Coolant System," and in Section 3.5,-

" Emergency Core Cooling System." RHR loop requirements.in
MODE 6 when water level is <;23 ft are located in LCO 3.9.6,

.

" Residual Heat Removal and' Coolant Circulation- Low Water
' Level."

<

ACTIONS' - RHR loop requirements are met by having one RHR loop
OPERABLE and in operation, except as permitted ~in the Note
to=the LCO.

L.l.

If RHR loop requirements are not met,-there will be no
forced circulation to provide mixing to establish uniform-
boron. concentrations. Reduced boron concentrations cannot
occur by the addition of water with a-lower boron

(continued)-

(continued)
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RHR and Coolant Circulation-High Water Level
B 3.9.5

BASES (continued)

ACTIONS concentration than that contained in the RCS because all of
(continued) unborated water sources are isolated. Therefore, this

immediate action will verify tha'. +h' unborated water
sources continued to be isolated.

M
If RHR 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 of 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 a prudent
action under this condition.

M
If RHR loop reouirements are not met, actions shall be
initiated and continued in order to satisfy RHR loop
requirements. With the unit in MODE 6 and the refueling
water level 2 23 f t above the top of the reactor vessel
flange, a Completion Time of 15 minutes is allowed for an
operation to initiate corrective actions.

SURVEILLANCE SR 3.9.5.1
REQUIREMENTS

This surveillance verifies that the RHR 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 prevent
thermal and boron stratification in the core. 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 RHR System.

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

O
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RHR and Coolant Circulation-Low Wats.r level
B 3.9.6

/3(g B 3.9 REFUELING OPERATIONS

B 3.9.6 Residual Heet Removal (RHR) rnd Coolant Circulation-Low Water level 1

BASES

BACKGROUND The purposes of the RHR 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,
and to prevent boron stratification (Ref.1). Heat is
removed from the RCS by circulating reactor coolant through
the RHR heat exchangers where the heat is transferred to the
Component Cooling Water (CCW) System. The coolant is then
returned to the RCS via the RCS cold leg (s). Operation of
the RHR System for normal cooldown decay-heat removal is
manually accomplished from the control room. ihe heat
removal rate is adjusted by controlling one flow of reactor
coolant through the RHR heat excha g r(s) and bypassing the
heat exchanger (s). Mixing of the reactor coolant is
maintained by this continuous circulation of reactor coolant
through the RHR System.

(D(j APPLICABLE 7f 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
the resulting loss of coolant in the reactor vessel.
Additionally, boiling of the reactor coolant could lead to a
reduction in boron concentration in the coolant due to the
boron plating out on components near the areas of the
boiling activity and because of the possible addition of
water to the reactor vessel with a lower boron concentration
than is required to keep the reactor subcritical. The loss
of reactor coolant and the reduction of boron concentration
in the reactor coolant will eventually challenge the
integrity of the fuel cladding, which is a fission-product
barrier. Two trains of the RHR System are required to be
OPERABLE, and one train in operation, in order to prevent
this challenge.

Although the RHR 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 RHR system is retained as a
technical specification.

!

! /m (continued)
k )
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

BASES (continued)

LC0 In MODE 6 with the water level < 23 ft above the top of the
reactor vessel flange, both RHR loops must be OPERABLE.
Additionally, one loop of RHR must be in operation in order
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.

An OPERABLE RHR loop consists of an RHR pump, a heat
exchanger, valves, piping, instruments and controls to
ensure an OPERABLE flow path and to determine the low end
temperature. The flow path starts in one of the RCS hot
legs and is returned to the RCS cold legs.

[For this facility, an RHR loop in operation constitutes the
following:]

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

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

[For this facility, the supported systems impacted by the
inoperability of an RHR System and the justification of
whether or not each supported system is declared inoperable
are as follows:) It should be noted that LC0 3.9.6 may need
to be augmented with additional Conditions, if it is
determined that the RHR System provides support to other
systems included in the technical specifications during this
MODE of operation.

APPLICABILITY Two RHR loops are required to be OPERABLE and one RHR loop
must be in operation in MODE 6 with the water level
< 23 ft above the top of the reactor vessel flange to
provide decay-heat removal . Requirements for the RHR System

(continued)

(continued)

O
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

O
Q BASES (continued)

APPLICABILITY in other MODES are covered by LCOs in Section 3.4, " Reactor
(continued) Coolant System," and in Section 3.5, " Emergency Core Cooling

System." RHR loop requirements in MODE 6 when the water
level is 2 23 ft are located in LCO 3.9.5, " Residual Heat
Removal and Coolant Circulation- High Water Level."

ACTIONS A d _gnd A.2

If one RHR loop is inoperable or not in operation, actions
shall be initiated and continued until the RHR loop is
restored to OPERABLE status and to operation, or until
2 23 ft of Hter level is established above the reactor
vessel flange while maintaining the correct boron
concentration. When the water level is 2 23 ft above the
reactor vessel flange, the Anplicability changes to that of
LCO 3.9.5, " Residual Heat P-coval and Coolant Circulation-
High Water Level," and only one RHR loop is required to be
OPERABLE and in operation. A Completion Time of 15 minutes
is allowed for an operator to initiate corrective actions

fT y

If no RHR loop is OPERABLE or in operation, there will be no
forced circulation to provide mixing to establish uniform
boron concentrations. Reduced boron concentrations cannot
occur by the addition of water with a lower boron
concentration than that contained in the RCS because all of
the unborated water sources are isolated. Therefore, this
action will verify that these water sources continue to be
isolated.

M
If no RHR 100 is OPERABLE or in operation, actions shall be
initiated immediately and continued without interruption to
restore one RHR loop to OPERABLE status and operation.
Since the unit is in Conditions A and B concurrently, the
restoration of two OPERABLE RHR loops and one operating RHR
loop should be accomplished expeditiously.

With no RHR loop OPERABLE or in operation, alternate actions
shall have been initiated within 15 minutes under Condition

(continued)

(continued)
Q
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

.S (continued)
'

ACTIONS to establish 2 23 ft of water above the top of the reactor
(continued) vessel flange while maintaining the correct boron

concentration. Furthermore, when the LC0 cannot be
fulfilled, alternate decay-heat removal methods, as
specified in the plant's Abnormal and Emergency Operating
Procedures, should be implemented. This includes the
removal of decay heat using the charging or safety injection
pum)s through the Chemical and Volume Control System (CVCS)
witi consideration of the boron concentration. The method
used to remove decay heat should be the most prudent as well
as the safest choice, based on plant conditions. The choice
could be different if the reactor vessel head is in place
rather than removed.

In additior, to Actions B.1 and B.2, procedures and
administrative controls as recommended by Generic Letter
No. 88-17, " Loss of Decay Heat Removal," assure additional
actions to mitigate the consequences of loss of decay-heat
removal. The 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 RHR coupled with an inability to
initiate alternate cooling 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 systems. Procedures for use of these systems during
loss of RHR events should also be provided.

Enclosure 2 to Generic Letter 88-17, " Guidance for Meeting
Generic Letter 88-17," describes recommended programmed
enhancements to be completed in a longer term than the
expeditious actions and includes a discussion of potential
future effects on technical specifications.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

This surveillance verifies that one RHR loop is OPERABLE and
in operation and circulating reactor coolant. The flow rate
is determined by the flow rate necessary to provide

(continued)

(continued)
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RHR and Coolant Circulation-Low Water Level
B 3.9.6

O'j BASES (continued)\

SURVEILLANCE sufficient decay-heat removal capability, and to prevent
REQUIREMENTS thermal and boron stratification in the core. In addition,

(continued) this surveillance verifies that the other RHR is OPERABLE.
In addition, during operation of the RHR loop with the water
level in the vicinity of the reactor vessel nozzles, the RHR
pump suction requirements, the frequency of 12 hours is
sufficient considering the flow, temperature, pump control,
and alarm indications available to the operator for
monitoring the RHR system in the control room.

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

:

rh,

i

|
|

|
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Refueling Cavity Water Level
B 3.9.7

,~.

( ) B 3.9 REFUELING OPERATIONS
w/

8 3.9.7 Refuelina Cavity Water Level

BASES

BACKGROUND The movement of fuel assemblies within containment, with
irradiated fuel in containment, requires a minimum water
level of 23 ft above the top of the reactor vessel flange.
During refueling, this maintains sufficient water level in
.the containment, refueling cavity, refueling canal, fuel
transfer canal, and spent fuel pool. 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
SAFETY ANALYSES the refueling cavity and the refueling canal is an initial

condition design parameter in the analysis of a fuel-
handling accident in containment as postulated by NRCO) Regulatory Guide 1.25 (Ref.1). A minimum water level of(

V 23 ft (Regulatory Position C.I.c of Ref.1) allows a
decontamination factor of 100 (Regulatory Position C.l.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).

The fuel-handling accident analysis inside containment is
described in Reference 2. With a minimum water level of
23 ft and a minimum decay time of 100 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 Cavity Water Level" satisfies Criterion 2 of the
NRC Interim Policy Statement.

(r:r.tir.;ed)
i

f *\

l

'
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Refueling Cavity Water Level
B 3.9.7

BASES (continued)

LC0 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 OPERACli to ensure refueling cavity water level
OPERABILITY:]

[For this facility, those required support systems which
upon their failure do not declare the refueling cavity water
level inoperable and their justification are as follows:)

APPLICABILITY Within the containment, LC0 3.9.7, " Refueling Cavity Water
Level," is applicable when moving fuel assemblies in the
presence of irradiated fuel assemblies. The LC0 minimizes
the possibility of a fuel-handiing 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
postulated fuel-handling accident. Requirements for fuel-
handling accidents in the spent-fuel pool are covered by
iC0 3.7.11, " Fuel Storage Pool Water Level."

.

ACTIONS ad
With a water level of < 23 ft above the top of the reactor
vessel flange, all operations involving movement of fuel
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.

In the event that the required refueling cavity water level
channels are found inoperable, the refueling cavity water
level is co.isidered to be not within limits and Required
Action A.1 applies.

|

|
! (continued)

O
WOG STS B 3.9-30 12/21/90 12:07pm



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

I
Refueling Cavity Water Level )

B 3.9.7 l

h BASES .(continued).Q) '

SURVEILLANCE 1R 3.9.7.1
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 analysis of the postulated fuel-handling accident
during refueling operations is met. Water at the required
level above the top of the reactor vessel flange limits the
consequences of damaged fuel rods that are postulated to
result from a fuel-handling accident inside containment
(Ref. 2).

The Frequency of 24 hours is based on engineering judgment
and 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

p Reactors," U.S. Nuclear Regulatory Commission,
( -March 23, 1972.'

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

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 20.101(a),
" Radiation Dose Standards for Individuals in
Restricted Areas."

O
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Acronyms

APPENDIX A

O
Acronyms

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

The following acronyins are used, but not defined, in the Standard Technical
Specifications:

AC alternating current
CFR Code of Federal Regulations
DC direct current
FSAR nal Safety Analysis Report
LCO iting Condition for Operation
SR eillance Requirement
GDC era Design Criteria or General Design Criterion

_

The following acrony th definitions, in the Standard Technical
Specifications:

ACOT AN CH ATIONAL TEST
ADS Auto 1 ization System
ADV atmos alv

| AFD AXIAL FLUX RE

O AFW auxiliary f at
AIRP air intake, e o purification
ALARA as low as rea i
ANS American Nucle Soci
ANSI American National Standards te
A00 anticipated operational
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 rod
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)

O
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 i
BAT boric acid tank
BDPS Bor Dilution Protection System )
BIST jection surge tank ;

BIT ction tank '

BOC ginn of cycle
80P balan f nt !
BPWS withdrawal sequence '

BWST age tank ,

BTP Branc c osition |
l

CAD containme mosp ilution )
CAOC constant 1 trol
CAS Chemical
CCAS containment ati signal
CCGC containment comb e rol
CCW component cooling er
CEA control element a
CEAC control element ass a

CEDM control element driv echa m
CFT core flood tank
CIAS containment isolation actuatio
COLR CORE OPERATING LIMITS REPORT
COLSS Core Operating Limits Superv System
CPC core protection calculator
CPR critical power ratio
CRA control rod assembly
CRD control rod drive
CRDA control rod drop accident
CRDM control rod drive mechanism
CREHVAC Control Room Emergency Air Temperature Control System
CREFS Control Room Emergency Filtration System
CREVS Control Room Emergency Ventilation System
CRFAS Control Room Fresh Air System
CS core spray
CSAS containment spray actuation signal

(continued)
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l

!
Acronyms |

APPENDIX A (continued)

O
CST condensate storage tank
CVCS Chemical and Volume Control System |

DBA Design Basis Accident
DBE Design Basis Event
DF decontamination factor
DG diesel generator
DIV drywell isolation valve
DNB eparture from nucleate boiling
DNBR parture from nucleate boiling ratio
DOP ytl phthalate
DPlV ell purge isolation valve
DRPI it rod position indicator

EAB 10 ea boundary
ECCS re Cooling System
ECW esse illed water
ECP est d cri position
EDG em n nerator

,

EFAS Eme Actuation System'

i EFIC emerg er i iation and control
EFCV excess flo kv
EFPDs effective f

A EFPYs effective ( a

EFW emergency feedq
I EHC electro-hydrau' c con

EOC end of cycle
E0C-RPT end of cycle recirculati
ESF engineered safety feat
ESFAS Engineered Safety Feat ctuation System
ESW essential service water
EVS Emergency Ventilation System

FBACS Fuel Building Air Cleanup System
FCV flow control valve
FHAVS Fuel Handling Area Ventilation System

| FSPVS Fuel Storage Pool Ventilation System
| FRC fractional relief capacity
'

FR Federal Register
FTC fuel temperature coefficient
FWLB feedwater line break

|

(continued)

|
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Acronyms

APPENDIX A (continued)

OHCS Hydrogen Control System; Hydrazine Control System
HCU hydraulic control unit
HIS Hydrogen Ignition System j

HELB high energy line break
HEPA high efficiency particulate air

|

,

HMS Hydrogen Mixing System
|

HPCI high pressure coolant injection '

HPCS high pressure core spray
HPI high pressure injection
HPSI hi essure safety injection
HPSP r setpoint
HVAC entilation, and air conditioning
HZP t ze ower

ICS stem
IEEE Insti rical and Electronic Engineers
IGSCC int ss corrosion cracking
IRM inte dia e monitor
ISLH inservice and h static
ITC isotherm m efficient

K-relay control relay

LCS Leakage Control Sys
LEFM linear elastic fract mec ics
LER Licensee Event Report
LHGR- linear heat generation rate
LHR linear heat rate
LLS low-low set
LOCA loss-of-coolant accident
LOCV loss of condenser vacuum
LOMFW loss of main feedwater
LOP loss of power
LOPS loss of power start
LOVS loss of voltage start
LPCI low pressure coolant injection
LPCS low pressure core spray
LPD local power density
LPI low pressure injection
LPRM local power range monitor
LPSI low pressure safety injection
LPSP low power setpoint

(continued)
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1

Acronyms |

APPENDIX A (continued) |

LPZ low population zone
LSSS limiting safety system settings
LTA leail test assembly
LTOP low temperature overpressure protection

,

!
,

MAPLHGR maximum average planar linear heat generation rate !
MAPFAC MAPLHGR factor 1

MAPFAC, MAPLHGR factor, flow-dependent component

MAPFAC" PLHGR factor, power-dependent component
MCPR nimum critical power ratio
MCR control room
MCRE(. control room environmental control
MFI im flow interlock
MFIV ater isolation valve
MFLPD tion of limiting power density
MFRV ee er regulation valve
MFW er
MG oto tor
M0C mid f cycl
MSIS ma ea n signal
MSIV mai n valve
MSLB main eak
MSSV main steam yv
MTC moderator t ra icient

NDT nil-ductility pera
NDTT nil-ductility transition te re
NI nuclear instrument
NIS Nuclear Instrumentation m
NMS Neutron Monitoring Sys
NPSH net positive suction he
NSSS Nuclear Steam Supply System

ODCM Offsite Dose Calculation Manual
OPDRV operation with a potential for draining the reactor

vessel
0TSG once-through steam generator

PAM post-accident monitoring
PCCGC primary containment combustible gas control
PCI primary containment isolation

(continued)
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Acronyms

APPENDIX A (continued)

O'PCIV arimary containment isolation valve
PCHRS )rimary Containment Hydrogen Recombiner System
PCP Process Control Program |
PCPV primary containment purge valve
PCT peak cladding temperature
PDil power dependent insertion limit
PDL power distribution limit
PF position factor
PIP position indication probe
PIV pr e isolation valve
PORV erated relief valve
PPS ective System
PRA obab tic risk assessment
PREACS Pump E ust Air Cleanup System; Penetration Room |

nup System |

PSW r
P/T press t 'ature
PTE PHY ion
PTLR PRES EA RATURE LIMITS REPORT

QA quality as
QPT quadrant po
QPTR QUADRANT POWER T TIO
QS quench spray

RACS Rod Action Control S em
RA0C relaxed axial offset control
RAS recirculation actuation signal
RB reactor building
RBM rod block monitor
RCCA rod cluster control assembly
RCIC reactor core isole, tion cooling
RCIS Rod Control and information System
RCP reactor coolant pump
RCPB reactor coolant pressure boundary
RCS Reactor Coolant System
REA rod ejection accident
RHR residual heat removal
RHRSW residual heat removal service water
RMCS Reactor Manual Control System
RPB reactor pressure boundaries
RPC rod pattern controller
RPCB reactor power cutback

(continued)
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,

Acronyms

APPENDIX A (continued)

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 TED THERMAL POWER
RTS actor Trip System
RWCU tor water cleanup
RWE withdrawal error
RWL w drawal limiter
RWM minimizer
RWP rk Permit
RWST n ter storage tank
RWT ter tank

|

SAFDL sp ed e fuel design limits
SBCS Ste 01 System '

SB0 stati
SBVS Shield Bui en n System'

| Q SCAT spray chemi

Q SCI secondary c s n

SCR silicon contr i
SDV scram discharg olum
SDM SHUTDOWN MARGIN
SER Safety Evaluation Report
SFRCS Steam and Feedwater Ru ontr System
SG steam generator
SGTR steam generator tube rup ure
SGTS Standby Gas Treatment System
SI safety injection

SlAS safety injection actuation signal
SIS safety injection signal
SIT safety injection tank
SJAE steam jet air ejector
SL Safety Limit
SLB steam line break
SLC standby liquid control
SLCS Standby Liquid Control System
SPMS Suppression Pool Makeup System
SRM source range monitor .

.

(continued)
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Acronyms

I
APPENDIX A (continued)

O
S/RV safety / relief valve
S/RVDL safety / relief valve discharge line
SSPS Solid State Protection System
SSW standby service water
SWS Service Water System
STE special test exception
STS Standard Technical Specifications

TADOT TRI TVATING DEVICE OPERATIONAL TEST
TCV t ontrol valve
TIP ng incore probe
TLD ermo nescent dosimeter
TM/LP her low pressure
TS ications
TSV

VHS Ulti eH

VCT volume con
VFTP Ventilation ing ram
VHPT variable high pow 1p
v/o volume percent
VS vendor specific

ZPMB zero power mode bypass

--,.--------__--
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