NUREG-1431
Vol 3

Standard Technical Specifications
Westinghouse Plants

Bases (Sections 3.4-3.9)

Draft Report for Comment

Issued by the
U.S. Nuclear Regulatory Cominission

Office of Nuclear Reactor Regulation

January 1991

107140012 510131
PDR NUREG
1431 R

P Dt




NUREG-1431, Vel 3 STANDARD TECHNICAL SPECFICATIONS JANUARY 1991
Drali WESTINGHOUSE PLANTS




Standard Technical Specifications
Westinghouse Plants

Bases (Sections 3.4-3.9)

Draft Report for Comment

m
Issued by the

U.S. Nuclear Regulatory Commission

Office of Nuclear Renctor Regulation

January 1991

b R
*a > %
v \
rh“':/,'
- \ .
\>iivg
l.“"



AVAILABILITY NOTICE

Availability of Refarence Materials Cited in NRC Publications

Most documents oited in NRC publications will be evailable from one of the foliowing
SOUrCes

1. The NAC Public Document Room, 2120 L Street, NW, Lower Leve!, Washington, DC
20588

2. The Superinterdent of Documents, U.8. Government Printing Office, P.0. Box 37082,
washington, DC  20013-7082

3. The Netional Technical Information Service, Springlield, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publics-
tions, It I8 not iIntended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public
Dooument Room include NRC correspondence and internal NRC memorands; NRC Office of
Inspection and Enforcement bulleting, viroulars, Information notices, inspection and investi-
pution notices; Licensee Event Reports; vendor reports and correspondence; Commission
papers; and applicant and licensee doouments and COrrespondence.

The following documents in the NUREG series are available for purchase from the GPO Sales
Pragrem;  formal NRC stefl and contractor reports, NRC-sponsored conlerence proceed-
ings, and NRC booklets and brochures. Also avaliable are Regulatcry Guides, NAC regula-
tions in the Code of Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents avallable from the Natione! Technioal Information Service include NUREG saries
reports and technical repons prepared by other federal agenscies and reports prepared by
the Atomio Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents avallable from public and special technical libraries include all open literature
items, such as books, journal and periodical articles, and transactions. Federa' Register
notices, federal and state legisiation, and congressional reports can usul ly be obtained
from these libraries.

Documents luc-h as theses, dissertations, foreign reports and translations, and non-NRC
contarence proceedings are aveilews for purchase from the organization sponsoring the
publication cited.

Single copies of NAC draft reports are avallable free, to the extent of supply, upon written
request 1o the Office of Information Resources Management, Distribution Section, U 8.
Nuclear Regulatory Commission, Washington, DC 205656,

Copies of industry codes and standards used ir & substantive manner in the NRC regulatory
process are maintained at the NRC Library, 7820 Norfolk Averue, Bethesda, Maryland, and
are avallable there for reference use by the public. Codes and standards are usually copy-
righted and may ba purchased from the originating organization or, if they are American
National Siandards. from the Americen National Standards Institute, 1430 Broadway,
New York, NY 10018,
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RCS Pre:sure, Temperature, and Flow DNBBL;mlts
. '.‘

B 3.4 REACTOR COOLANT SYSTIM (RCS)

B 3.4.1 RLS Pres
(DNB) L

BASES

BACKGROUND

psure, Temperature, and Flow Departure from Nucleate Boiling
mits

These Bases address requirements for maintaining RCS
pressure, temperature, and flow within the 1imits assumed in
the safety analyses. The satety analyses (Ref. 1) of norma)
operating conditions and anticipated operational occurrences
assume initial conditions within the normal steady-state
envelope of operating conditions. The 1imits 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 1imit 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 1imits,

The RCS coolant average temperature 1imit 1s consistent with

full power operation within the nominal operationa)

envelope. Indicaticns of temperature are averaged to

determine a value for comparison to the limit, A higher

::e:age temperature will cause the core to approach DNOR
mits.

The RCS flow rate norma'ly remains constant during an
operational fuel cycle with all pumps running. The minimum
RCS Flow 1imit corresponds to that assumed for DNB analyses.
Flow rate indications are averaged to come up with a value
for comparison to the limit. A Tower RCS flow will cause
the cere to approach DNER 1imits,

Operation for significint periods »f time outside these DNB
Timits increases the 1 kelihood of a fuel cladding failure
in a DNB-1imited event.

APPLICABLE
SAFETY ANALYSES

The requirements of this LCO represent the initial
conditions for ONB-limited transients analyzed in the plant
safety analyses (Ref. 1).

(continued)
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BASES

(continued)

RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

ACTIONS

bl

RCS gressure and RCS average temperature are controllable
and measurable parameters. With one or both of these
parameters not within LCO 1imits, 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 1imit, 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 restocation of the parameters
is based on providing sufficient *ime adjust plant
parameters, determine the cause for the off-norma’
candition, and restore the readings withir limits, and is
based on plant operating experience,

The Completion Time of Required Action A.1 has been prov'ded
with a Note to clarify that all RCS ONR parcmeters for th's
LCO 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 inoperablie. Required
Actic A.]l applies to restoring such equipment to OPERABLE
status.

8.1

If Required Action A.1 is not met within the 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 atl
Teast MODE 2 in 6 hours.

In MODE 2. the reduced power condition eliminates the
potential for violation of the accident analysic bounds.
The & hours specified is a reasonable time ~ sily
permits the plant power to be reduced at an «. ..y rate in
conjungtion with even control of steam generator heat
removal.
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RCS Pressure, Temperature, and Flow DNB Limits

B 3.4.1
BASES (continued)
SURVETLLANCE allows the installed RCS flow instrumentation to be
REQUIREMENTS \librated 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 overformance 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 Anaiysis]."
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RCS Minimum Temperature for Critica1it§
B 3.4.

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.2 RCS Minimum Temperature For Criticality

BASES
BACKGROUND This LCO is based upon meeting several major considerations

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 pe affected by moderator temperature,
a temperature value within the nomin21 operating envelope is
chosen to ensure proper indication 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, & minimum value for
moderator temperature within the nominal operating envelope
is chosen.

Tta 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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BASES (continued)

RCS Minimum Temperature for criticality
B 3.4.2

APPLICABLE
SAFETY ANALYSES

The minimum temperature for criticality limitation provides
a small band, 6'F, for critical operation below hot zero
power (HZP) temperature. This band allows critical
operation slightly below HZP tr_2rature 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 (DBAs), 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 lTow power safety analyses assume initial RCS loop
temperatures 2 the H/P temperature of 547°F (Ref. 1). These
DP* 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 crilicality 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 tor
criticality satisfies Criterion 2 of the NRC Interim Policy
Statement.

L.CO

Compliance with the LCO ensures that the reactor will not be
made or maintained critical (k,, > 1.0) at a temperature
less than a small band below the HZP temperature, which is
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.

WOG STS
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‘ BASES (continued)

RCS Minimum Temperature for Criticality
B 3.4.2

APPLICABILITY

In MODES 1 and 2, with k., > 1.0, LCO 3.4.2 is applicable
since the reactor can only be critical (ke 2 1.0) in these
MODES. In addition, reactor criticality 15 permitted only
when uny RCS average loop temperature is > 551°F and the
T deviation alarm is in an alarm state. In the
ra@ge of'Sdl F, at the minimum temperature for criticality,
to 547°F, there is a potential for RCS loop average
tenperature to fall below the LCO requirement., Below 547 F,
is essentially constant and equal to 547°F (7
Tﬁerefore al T, deviation alarm would be dbecfo the
movemant of RC§°1oop average temperature below T and
would alarm 1°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.

o load

The special test exception of LCO 3.1.12, "MODE 2 PHYSICS
TEST Exceptions," permits PHYSICS TESTS to be performed at
< 5.0% of RATED THERMAL POWER with RCS loop average
temperatures slightly lower than normally allowed so that
fundamental nuclear characteristics of the core can be
verified,  In order for nuclear characteristics to be
accurs .ely measured, it may be necessary to operate outside
the normal restrictions of this LCO. For examplie, to
measure the MTC at beginning of cy.le, it is necessary to
allow RCS Toop average remperatures to fali below T

which may cause RCS loop average temperatures to fa?ﬁ %elow
the temperature 1imit of this LCO.

ACTIONS

A.l

With RCS loop average temperature below 541°F, restoration
is required within 15 minutes. The 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 Timits if the equipment used to measure RCS loop
average temperature is determined to be inoperable

(continued)
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RCS Minimum Temperature for Criticality

B 3.4.2
BASES _continued) '
ACTIONS Required Action A.]l applies to restoring such equipment to
(continued) OPERABLE status.
A.2

If the Required Action is not met within the required
Completion Time, the plant must be placed in a MODE in which
the LCO does not apply. This is done by 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.

SURVETLLANCE SR_2.4.2.1
REQUIREMENTS

RCS Toop 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 LCO will not be violat: !,
the;eby providing assurance 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
temperat”res 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]."
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BASES (continued)

RCS P/T Limits
B 3.4.3

BACKGROUND
(continued)

Reference 1 addresses the concern that undetected flaws can
exist in the RCPB components and can result in britile
(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 degends 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
tocations within the RCPB. The LEFM methodology follows the
guidance given by 10 CFR 50, Appendix G; ASME Code,

Section I1I, 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
beitline, with base metals and welds, typically becomes the
most restrictive region.

Material toughness properties of the ferritic materials of
the reactor vesse! are determined in accordance with the NRC
ftandard Review Plan (Ref. 4), the American Society for
Testing Material (ASTM), ASTM E 185 (Ref. 5), and additiona)
reactor vessel requirements. These properties are then
evaluated in accordance with Reference 2.

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

(continued)
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. BASES (continued)

RCS P/T Limits
B 3.4.3

BACKGROUND
(continued)

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

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

As the RT,,, increases with vessel exposure to neutron
fluence anJ the material toughness decreases. the P/T limit
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
pressure limit to decrease at & g1ven temperature.

The actual shift in the RT,, 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 1imit curves will be adjusted,
as necessary, based on the evaluation findings and the
recommendations of Reference 3.

This specification provides two types of Timits:

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)
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RCS P/T Limits

B 3.4.3
BASES (continued)
BACKGROUND The P/T 1imit 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 reveisal 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,

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 Testin?. However, the
criticality curve is not operationally limiting; a more
restrictive 1imit exists in LCO 3.4.2, "RCS Minimum
Temperature For Criticality."

The criticality 1imit curve includes the Reference 1 .

The P/T Timit curves and associated temperature rate-of-
change 1imits 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 1imits for these specific normal
operations, the curves also can he used to determine if an
evaluation is necessary for an abnormal transient.

The consequence of violating the LCO 1imits is that the RCS
has been operated under conditions that could have resulted
in brittle failure of the RCPB, possibly leading to a
non-isoiable leak or loss-of-coolant accident. In the event
these 1imits are exceeded, an evaluation must be performed

(continued)

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.3

BACKGROUND
(continued)

to determine the effect on the structural integrity of the
RCPB components. ASME Code, Section X1, Appendix E (Ref. 7)
provides a recommended methodology for evaluating an
operating event that causes an excursion outside the limits.

APPLICABLE
SAFETY ANALYSES

The P/T limits are not derived from Desigr Basis Accident
(DBA) analyses. Thev are prescribed during normal operation
to aveid encountering pressure, temperature, and temperature
rate-of-change conditions that might cause undetected flaws
to propagate and cause non-ductile failure of the RCPB, an
unanalyzed condition. Reference 8 establishes the
methodology for determining the P/T limits, Although the
P/T 1imits are not derived from any DBA, the P/T limits are
acceptance 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 temperature profile. The reactor coolant
temperature rate of change is defined so that normal
plant operation can readily proceed without
constraint, Cooldown and ISLH Testing rates of change
are similarly defined. These rates of change become
LCO 1imits, 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 toughness as a function of
RT wo1. ASME Code, Section III, Appendix G provides
the basis for RT., and Regulatory Guide 1.99 provides
the basis for ad?ﬁsting RT,.; as a function of neutron
fluence and material const‘%uents and impurities.

(continued)
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BASES (continued)

RCS P/T Limits
B3.4.3

APPLICABLE
SAFETY ANALYSES
(continued)

d.
f . The criterion for setting the
Timits 1s that the combined pressure and temperature
stresses cannot exceed the material toughness for the
specific temperature under examination. The
analytical stress concentration at each location is
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
of RT,.,, stress analyses are performed per Reference 2
to set the P/T limits. The limiting location of
maximum stress may vary during heatup or cooldown
operations, depending on pressure, temperature, and
temperature rates of change.

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

e. Adjust 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
regions when the pressure exceeds 20¥)of the
preservice hydrostatic test pressure.

The calcutation assumes a semi-elliptical surface dffect
with a depth of one-quarter of the wall thickness, ; T, and
a length of 2 T exists first at the inside of the vessel
wall, then at the outside of the vessel wall. These
dimensions are well within the current detection
capabilities of inservice inspection techniques. Therefore,

(continued)
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. BASES (continued)

RCS P/T Limits
B3.4.3

APPLICABLE
SAFETY ANALYSES
(continued)

the P/T limit curves developed for this postulated defect
are conservative and provide adequate protection against
non-ductile failure.

To ensure that the radiation embrittiement effects on the
RT,,, are accounted for in the calculations for the limit
curves, the most limiting RT.. (of the various reactor
vessel components) is used and includes a radiation-induced
shift corresponding to the end of the fluence period for
which heatup and cooldown curves are generated. This shift
is a function of both the neutron fiuence 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
years ?%r which this shift applies.

The actual shift in RT . of the beltline region material
will be established periodically during operational history
by removing and evaluating the irradiation surveillance
specimens installed near the inside wall of the reactor
vessel in the core area. Since the neutron spectra at the
frradiation samples and at the vessel inside wall are
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.,, from the surveillance specimens is higher than
the calculated RT,;; for the presumed radiation exposure.

RCS P/T T1imits satisfies Criterion 2 of the NRC Interim
Policy Statement.

LCO

The two elements of this LCO are:

a. The limit curves for heatup, cooldown, ISLH testing
anc. v~iticality; and

h Limits on the rate of change of temperature,

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

(continued)
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BASES (continued)

RCS P/T Limits
B 3.4.3

LCO
(continued)

The Timits for the rate of change of temperature control the
thermal gradient through the vessel wall and are used as
inputs for calculating the heatur, cooldown, and ISLH
testing P/T 1imit curves. Thus, the LCO for the rate of
change of temperature restricts stresses caused by thermal
gradients and also ensures the validity of the P/T limit
curves,

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

a. The severity of the departure from the allowable
operating 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

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

APPLICABILITY

The B °/T Timits LCO provides a definition of acceptable
opera. o, for prevention of non-ductile (brittle) failure in
accordance with 10 CFR 50, Appendix G (Ref. 1). Although
the P/T 1imits 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. LCO 3.4.1, "RCS Pressure,
Temperature, and Flow DNB Limits"; LCO 3.4 2, "RCS Minimum
Temperature for Criticality"; and Safety Limit 2.1, "Safety
Limits," also provide operational restrictions for pressure
and temperature and maximum pressure. Furthermore, MODES 1
and 2 are above the temperature range of concern for nen-
ductile failure, and stress analyses have been performed for
normal maneuvering profiles, such as power ascension or
descent.
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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) Timits. Restoration alone is insufficient because higher-

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

The combinatien 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.l and B.2

If a Required Action and associated Completion Time of
Condition A are not met, the plant must be placed in a lower
MODE because either the RCS remained in an unacceptable P/7
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.l 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 Requir | 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 and 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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BASES (continued)

RCS P/T Limits
B 3.4.3

ASTM £ 185-82, "Standard Practice for Conducting
Surveillance Tests for Li?ht-water Cooled Nuclear
y 1982,

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

Power Reactor Vessels,"Ju

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

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

REFERENCES 5.
(continued)
6.
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B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.4 RCS Loops—MODES | & 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
the secondary plant.

The setondary functions of the RCS include:

4. 'ﬁdera&ﬁog the neutron energy level to the therma)l
" state, %0 increase the probability of fission;

b. MMir.g the neutron economy by acting as a
reflector;

¢, Carryfng the solile neutron poison, boric acid;

d. Providlng‘i segond barrier against fission-product
release to the environment; and

e. Removal of tie 'ﬁt'i;nertiod in the fuel due to
fission-product | cay&iolldw*pg a unit shutdown.

The reactor coolant i3 circulated shrough [four] loops

connected in parallel to the re sei, each containing
a SG, a reactor conolant pump (RCP), and appropriate flow and
temperature instrumentation both control and protection.

The reactor vessel contains the cladded fuel. The SGs
provide the heat sink to the isoiated secondary coolant.
The RCPs circulate the coolant through the reactor vessel
and SGs at a sufficient rate to ensure proper heat transfer
and prevent fuel damage. This forced circulation of the
reactor coolant ensures mixin? of the coolant for proper
boration and chemistry control.

APPLICABLE
SAFETY ANALYSES

Safety analyses contain various assumptions for the design
bases accident initial conditions including RCS pressure,
RCS temperature, reactor power ievel, core parameters, and
safety system setpoints. The important aspect for this LCO

(continued)
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RCS Loops—MODE
B 3.4

3
5

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.5 RCS 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
carrier for soluble neutron poison, boric acid.

The reactor coolant is circulated through ‘four] RCS loops,
connected in parallel to the reactor vessel, each containing
an SG, a reactor coolant pump (RCP), and appropriate flow,
pressure, level, and temperature instrumentation for
control, protection, and indi-ation. The reactor vessel
contains the cladded fuel. The SGs provide the heat sink.
The RCPs circulate the water through the reactor vessel and
SGs at a sufficient rate to ensure proper heat transfer and

prevent fuel damage.

In MODE 3, RCPs are used to provide forced circulation for
heat removal during heatup and cooldown. The MODE 3 decay
neat removal requirements are Yow enough that a single RCS
loop with one RCP running s sufficient to remove core decay
heat. However, two RCS loops are vequired to be OPERABLE to
ensure redundant capability for decay heat reaoval.

APPLICABLE
SAFETY ANALYSES

Whenever the reactor trip breakers are in the closed
position, the possibility of an inadvertent rod withdrawal
from subcritical, rvesulting 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 is possible with the breakers closed or open. Such a
transient could be caused by the mechanical failure of a
control rod c¢rive mechanism housing.

Therefore, in MODE 3 with reactor trip breakers in the
closed position, accidental contvol rod withdrawal from
subcritical is postulated and requires at least two KCS
loops to be OPERABLE and in operation to ensure that the
accident analyses limits are met. For those conditions when

(continued)
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BASES (continued)

RCS Loops—MODE 3
B 3.4.5

APPLICABLE
SAFETY ANALYSES
(continued)

the reactor trip breakers are open, two RCS loops are
required to be OPERABLE but only one RCS loop is required to
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 chi s to the RCS Toops as they relate to the

acceptance limits.

Fatlure 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 fissfon-product barrier. As such, this LCO
satisfies Criterfon 3 of the NRC Interim Policy Statement.

LCO

the RCS loops be OPERABLE. In M Jwith * ceactor trip
breakers in the closed positiom, two RCS ’.ops -wst be in
operation. Two RCS loops are required 0 be 1~ ~neration in
MODE 3 with reactor trip breakers ¢losed to ..e
postulation of a power excursion becauseOf an inadvertent
control rod withdrawal, The required number Of RCS loops in
operation ensure that the Safety Limft Ccriteria will be met
for all of the postulated accidents,

The purpose of this chgga to require that at )aast two of

With the reactor trip breakers in the open position, only
one RCS Toop 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 1imits are met.

The Note in the LCO permits all RCPs to be de-energized for
< | hour per 8-hour period. The purpose of the Note ‘s 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)
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BASES (continued)
LCO startup testing program, and as such should only be
(continued) performed once 1f, however, changes are made to the

that would cause a change to the flow characterist
RCS, the input values of the coastdown curve must be
revalidated by conducting the test again. Another tes
performed during the startup testing program i1s the

validation of rod drop times during cold conditior
with and without flow

The no=flow test may be performed in MODE 3, 4, or §
requires that the pumps be stopped for a short perio
time. The Note permits the de-energizing of the pum;
order to perform this test and validate the assumed a
values. As with the validation of the pump coastdow
this test should be performed only once unless the f)
characteristics of the RCS are changed The 1-hour
period specified is adequate to perfirm the .
and operating experience has shown chat boron st-atifi
is not a problem during this short period with n ¢
""\Llw.

Utilization of the lote is permitted provide
conditions are n"’,“t. ﬁ’(?.”g 'd”h any other cor
by initial startup test procedures:

the ¢

4 No erations are permitted that wou dilute the
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RCS Loopt—-ﬂ?ﬂ

£ 3
B 3.4.5

ACTIONS

. BASES (continued)
Bl

(continued)

If restoration is not possible within 72 hours, the unit
moct be placed in MOGUE 4. In MODE 4 the unit may be placed
v, the Residua) Heat Removal System, The additional
Lompletion Time of 12 hours is compatible with required
operations to achieve cooldown 2d depressurization from the
existing piant conditions without challenging plant systems.

Lland L2

If oniy on~ RCS loop 1s OPERABLE and in operation, and the
repctor trip breakers are closed, the Required Action is
aither to restore an RCS Toop to operation or to open the
reactor trip breakers. When the reactor trip breakers are
in the closed position, it 1s postulated that a power
excursion occur in the eveat of an inadvertent control
rod withdrawal. This mandates having the hest transfer
capecity of two RCS leops in operation. If only one loop is
in ogeration the reactor trip breakers must be opened. The
Completion T‘ﬁt‘if 1 hour for opening the breakers is
adequate to perform this ation in an orderly manner
without exposing the unit to visk for an undue time period.

R.i.D.2 and D.3

If no RCS loop 1s OPERABLE or OPE and in operation,
except as durine conditions oermitted the Note in the LCO
section, the reactor trip breakesrs must be opened, al)
operations involving a reduct of RCS boron concentration
must be suspended, and action to restore one of the RCS
loops to OPERABLE status and operation must be initiated.
Boron dilution requires forced circulation for proper
mixing, and openin? 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 1s restored to OPERABLE status and
operalion,
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RCS Loops—MODE ¢
B 346

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.6 RS Loops-—-MODE 4

BASES

BACKGROUND

In MODE 4, the primary function of the reactor coolant is
the removal of decay {Olt and the transfer of this heat to
either the steam generator (Su) secondary side coolant or
onent cooiing water via the residual heat removal
R) t exchangers. The secondary function of the
reactor coolant 1s to act as a carrier for soluble neutron
poisom, boric acid.

The reactor coolant is circulated through [four) RCS loops
connog‘,"' parallel to the reactor vessel, each loop
containing a SG, @ reactor coolant pump (RCP). and
appropriate flow. pressure, level, and temperature
instrumentation for control, protection, and indication.
The RCPs rcul "Uoolnnt through the reactor vessel
and SGs a 1ot rate to ensure proper heat transfer
and te prevowt ig #acid stratification.

In MODE 4, either llPs zoops can be used to provide
forced circulation. ﬂntln f this LCO is to provide
forced flow from at st ﬂﬂ. one RHR loop for decay
heat removal and trafsport, The provided by one RUP
1oop or RHR loop 1s adoquata for .wremoval, The other
intent of this LCO {s to require the :ﬁn paths be aveilable
to provide redundancy for heat removal (Ref. 1).

APPLICABLE
SAFETY ANALYSES

In MODE 4, RCS circulation is considered in the
determination of the time available for mitigation of the
accidenta) boron dilution event. The RCS &nd RHR loops
provide this circulation.

The analysis for the boron dilution event establishes the
acceptance limits for the RCS Toops in MODE 4. Reference to
the analysis for this event 1s used to assess changes to the
RCS loops as they relate to the acceptance limits,

(continued)
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| ‘ BASES (continued)

RCS Loops—MODE 4
B 3.4.6

ACTIONS
(continued)

B.1l and B.2

If only one RHR loop is OPERABLE and in operation and there
is no {CS loop OPERABLE. an inoperable RCS or RHR locp must
be restored to OPERABLE status to satisfy single failure
considerations. The Completion Time of 1 hour is based on
the fact that one loop 1s still available for cooldown for
the reduced heat loads of this operating MODE.

If Required Action B.1 cannot be accomplished within the
required _ompletion Time, the unit must be placed in MODE &
within the following 24 hours. Placing the unit in MODE §
is a4 conservative action with regard to decay heat removal.
With only one RHR loop OPERABLE, redundancy for decay heat
removal 18 lost and, in the event of a loss of the remaining
RHR Toop, 1t would be safer to initiate that loss from MODE
5 (< 200°F) rather than MODE 4 (200-300°F). The Completion
Time of 24 hours is a reasonable time, based on operating
experience, to rrﬂ MODE & from MODE 4 in an orderly manner
and without challenging safety systems.

(.l and C.2

If no loop is OPERABLE or OPERABLE and in operation, except
during conditions p?glﬂttil by Noge 1| in the LCO section,
all operaticns involving a reduction of RCS boron
concentration must be suspended, HF%;on to restore one
RCS or RHR loop to OPERABLE status an eration must be
fnitiated. Boron dilution requires forced circulation for
proper mixing, and the margim t0 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.

SURVETLLANCE
REQUIREMENTS

SR._3.4.6.1

This Surveillance requires verification that the required
number of loops are OPERABLE, in operation, and circulating
reactor coo’2nt every 12 hours. Verification includes flow
rate an? tem arature monitoring, which help ensure that
forced flow is providing heat removal while maintaining the
margin to the departure from nucleate boiling. The

(continued)
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RCS Loops—MODE 5, Loops Fille
B 3.4

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

BASES

WW

BACKGROUND

In MODE & with the RCS loops filled, the primary function of
the reactor coolant is to remove decay heat and transfer
this heat to the steam generator(s) (SG(s)) or residual heat
removal (RHR) heat exchangers. While the principal means

for decay heat removal is via the RHR System, the SGs are

specified as a backup means for redundancy. Even though the
SGs canmot procuce steam in this MODE, they are capable of
being & heat sink due to their large contained volume of
secondary water. As long as the SG water is at a Tower
temperat 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 {s to act as a carrier for soluble
neutron poison, beric acid.

The reactor coolant 48 circulated by means of two RHR loops
connected to the veactor vessel, each loop containing an RHR
heat exchanger, an RHP 2.’. and appropriate flow and
temperature instrumeniation for both control, protection,
and indication. One RMR pump cireulates the water through
the RCS at a sufficient rate “o pravent boric acid
stratification,

The number of loops in operat can vary to suit the
operational needs. The int of this LCO is to provide
forced flow from at least one RHR loop for decay heat
removal and transport. The flow provided by one RHR loop is
adequate for decay heat removal. The other intent of this
LCO is to require that a second path be avatlable to provide
redundancy for heat removal (Ref, 1).

The LCO provides for redundant paths of decay heat removal
capability. The first path can be an 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.

wWOG STS
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. BASES (continued)

RCS Loops=MODE S, Loops Filled
B 3.4

LCO
(continued)

characteristics of the RCS, the input values must be
revalidated by conducting the test again, The l-hour time
period is adequate to perform the test, and operating
experience has shown that boron stratification is not
Tikely 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 tnitia) startup test precedures:

8. 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

$ 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 po 1y cause a natural circulation flow
obstructdon, TROr this facility, core outlet
temperature is measured as follows:)

Note 2 in the LCO aYlows one loop to be inoperable for a
period of 2 hours, prov‘l‘l that the other loop is OPERABLE
and in oper. ion, 18 pevmits periodic surveillance tests
to be performed on the inopérable during the only time
when such testing is safe and poss
{8

Note 3 requires that the seconddry-side water temperature of
each S6 be < [ }'F above each o7 the PZS cold leg
temperatures before the start of a reactor coolant pump
(RCP) with an RCS cold leg temperature < 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
CS 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 tound inoperable.

Note 4 provides for an orderly transition from MODE § to
MODE 4 during a plarned heltug by permittin? removal of RHR
Toops from operation when at least one RCS loop 1s OPERABLE
and in operation. This Note provides for the transition

(continued)
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BASES (continued)

RLS Loops—=MODE 5, Loops Filled
B 3.4.7

LCO
(continued)

to MODE 4 where an RCS loop 1s permittea to be in operation
and replaces the heat removal function provided by the RHR
lo0ps.

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

RHR pumps are DPERABLE 1f they are capable of being powered
and are able to provide flow 1f required. An OPERABLE SG
can 'trfONI as a heat sink when it has an adequate water
leve! and 15 OPERABLE in accordance with the Steam Generator
Tube Surveillance Program.

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

[For this facild he following support systems are
required to be OPERA to ensure RHR Tcop OPERABILITY and
$G secondary-side water level in MODE 5:)

[For this facility, those required sup‘ort systems which, .
upon their failure, do not requive declaring the RHR Toops

or SG secondary-side water inoperable in MOUE 5 and their
Justification are as follows:) |

APPLICABILITY

In “ODE 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 lcop 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] Sis is
required to be > [17]%.

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

WOG STS
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BASES (continued)

RCS Loops—~MODE 5, Loops Filled
B 3.4.7

ACTIONS

A and A2

If only one RHR loop 1s OPERABLE and in operation, .nd 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 levels, Either Required Action A.]l or
Roguired Action A.2 will restore redundant heat removal

. The Completion iimes of 15 minutes emphasizes the

ortance of maintaining the availability of two paths for

heat removal.

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

B.land B.2

1f no RHR Yoop 1s

except durte. cond
section, al) operat

BLE or OPERABLE and in operation,
permitted by Note 1 in the LCO
s involving a reduction of RCT boron

concentration must be sus pd, and action to restore a RHR
loop to OPERABLE tus and operation must be initiated.
Boron dilution requir ced €irculation for proper mixing

and to preserve the margin o criticality in this type of
operation. The imme#iate Completion Time reflects the
importance of maintaining operation for heat removal. The
action to restore must continue unti) omne loop is restored
to OPERABLE status and operatiom.

SURVETLLANCE
REQUIREMENTS

SR_3.4.7.1

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 1s providing 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 operator in the
control room to monitor RHR loop performance.

(continued)
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BASES (continued)

RCS Loops—MODE 5, Loops Filled
B 3.4.7

SURVETLLANCE
REQUIREMENTS
(continued)

SR_3.4.7.2

Verifyins that at Teast two SGs are OPERABLE by ensuring
their secondary-side wide-range water levels are 2 17%
ensures an alternate decay heat removal method in the event
that the second RMR loop 15 not OPERABLE. The Note requires
the surveillance when the LCO requirement is bcing met by
use of the SGs. If both RMR Toops are OPERABLE, this
surveillance 1s not needed. The 12-hour Froquency 1:

cons idered ll,quato in view of other indications available
;2" control room to alert the operator to the loss of SG

In the event that the equipment used to measure SG
secondary-side wide-range water level 1s found inoperable,
the associated RCS 1pop(s) are declared inoperable.

[For this facility, SG watgp level 1s measured as follows:)
SR_3.4.7.3 '

Verification that a se RHR ;” 1s OPERABLE ensures that
an additicnal loop can . ?1 erltion. 1f needed, to
maintain decay heat re . coolant c1rcu1|tion
Verification 1s performed ilinc per breaker
alignment and power available to p. The Note
requires the surveillance when the LCO r ment 1s bein
met by the use of RHR loops. If seco water leve
is 2 17% in at least two SGs, this suweillance 1s not
needed. The Frequency of 7 days i insidered 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.

T T T S 3 P e e S A T T B L T T B R e e T T T e o s S S T o S T e S R W S TP A0St

WOG STS

B 3.4-45 12/31/90 5:48pm



RCS Loops~=MODE &, Loops Not Filled
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B3.4.8 RCS Loops-—MODE 5. Loops Not Filled

BASES

BACKGROUND

T o e h ey eam i

In MODE & 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
c..!.ignt cooling water via the residual heat removal (RHR)
‘ angers. The steam generators (5Gs) are not

a5 a heat sink when the loops are not filled.
111ty shall define what is meant by "loops not
for sach SG design. Also, expand this definition
10 cover mid-ioop operation concerns

expre n Generic Letter B8-17, "Loss of Decay Heat

4 f, 1)). The secondary function of the reactor
€001 D aet as a carrier for the soluble neutron
poison, b acid,

In MODE § M‘:W
fer coolant € lation.
can vary to suit
LCO 1s to provide,
decay heat romovi‘
LCO 15 to require t ;
redundancy for heat Memoval.

filled, only RHR pumps can be used
The number of pumps in operation
1 needs. The intent of this
‘from at least one RHR pump for
5pofti. The other intent of this
ths b svailable to provide
L

L}

SRR
e
| 7Y - Ll

APPLICABLE
SAFETY ANALYSES

Py
In MODE §, RCS circulation tqﬁﬁunsiderod in the
determination of the time avallable for mitigation of the
accidental boron dilution event. The RHR loops provide this
circulation, The flow provided by one RHR loop 1s 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 §. Reference to the analysis for this event is used to
assess chan?es to the RCS loops as they relate to the
acceptance 1imits.

Fatlure 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)
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BASES (continued)

RCS Loops~MODE &, Loops Not Filled
B 3.4.8

LCO
(continued)

e

[For this facility, the following sugport systems are
roq:i;og to be JPERABLE to ensure RMR 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 & and their Justification are as
follows:)

APPLICABILITY

In NOO’ B with Yoops not filled, this LCO requires core heat
remova) and coolant circulation by the RMR System,

Operatdon in o MODES is covered by LCO 3.4.4 (MODES 1
lhd g’j l- 3- ¥ (mo[ 3). LCO 3.‘.6 (”ODE ‘)o .nd
LCO 9.4.7 , Loops Filled).

ACTTONS

Al

If only one RHR J‘.’ is m& and in operation,
redundancy for RHR 1s lost, A n must be initiated to
restore a second lToop to OPERABL Eiatus. The Completion

Time of 15 minutes emphasizes the rtance of maintaining
the availability of two paths for £ removal,

B.1.and 8.2 |

If no RHR loop 1s OPERABLE or 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 inftiated.
Boron dilution requires forced circulation for uniform
dilution, and the margin to criticality must not be reduced
in this type of operation. The immediate Completion Time
reflects the importance of maintaining operation for heat
removal, The action to restore must continue until one Toop
is restored to OPERABLE status and operation,

WOG STS
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Pressurizer
B 3.49

. B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.9 Pressyrizer

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
O.i!!n‘ in the remainder of the RCS. Key functions include
maintaining required primary system pressure during steady-
state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during
normal load transients,

The pressure control components addressed by this (CO
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 3.4.11, "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 ¢ erpressure
transients. The presence of a steam bubble is consistent
with analyticel assumptions. The steam bubble limits the
volume of non-condensible gases. Relatively small amounts
of non-condensible gases can fwhibit the conuensation heat
transfer between the pressurizer spray and the steam, and
diminish the spray effectiveness for pressure control,

Elertrical 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
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
hot, high-?ressure condition cannot be maintained
indefinitely ard stil] provide the required subcooling
margin in the primary system. Inability to contro) the

(continued)

WOG STS

(continued)

B 3.4-5] 12/31/90 5:48pm



BASES (continued)

Pressurizer
E 3.4.9

BACKGROUND
(continued)

system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to
& loss of single-phase natural circulation and decreased
capability to remove core aecay heat,

—y

APPLICABLE
AFETY ANALYSES

In MODES 1, 2, and 3, the LCO requirement for a steam bubble
is reflected 1mplic1tl{ in the accident analyses. Safety
analyses performed in lower MODES are not limiting. A1)
analyses performed from a critical reactor condition assume
the existence of a steam bubble and saturated conditions in
the pressurizer, In making this assumption, the analyses
neglect the small fraction of non-condensibie ?lses normally
present. The steam bubble 1imits the volume ot non-
condensible gases,

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

The maximum level 1imit s of prime interest for the loss of
main feedwater (LOMFW) event. Conservative safety analyses
assumptions for this event indicate that il produces the
largest increase of prescurizer level caused b{ a moderate
frequency event. Thus, this avent has been selected to
establish the pressurizer water level 1imit, Assumin?
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 1s nominal and is not adjusted for
instrument error.

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

(continued)
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. BASES (continued)

Prlessurizer
B 3.4.9

APPLICABILITY
(continued)

pressure rises caused by normal operational perturbation,
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 1s not necessary to control pressure
(by heaters) to ensure loop subcooling for heat transfer
when the Residual Heat Removal System is in service, and
therefore, the LCO is not applicable.

ACTIONS

Al and A2

Pressurizer water level control malfunctions or other plant
evolutions may result in a pressurizer water level above the
nominal upper 1imit, even with the plant at steady-state
conditions. Normal‘y the ﬂ\lut will trip in this event
since the upper 1imit of this LCO is the sar as the
Pressurizer Water Level==MWigh trip.

With pressurizer water level abcve the 1imit, action must be
taken to restore the plant to operation within the bounds of
the safety analyses. This is done by plari.g the unit in
MODE 3 with the reactor trig breakers open within & hours,
and placing the unit in MODE 4 within an additional 6 hours.
This takes the unit out of th. applicable MODES and restores
the unit to operation within the bounds 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 LCO is not applicable. The
12-hour time to reach the non-applicable MODE is reasonable,
based on operating experience, for that evolution.

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

(continued)
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Pressurizer Safetg Valves
3.4.10

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

p-type, spring-loaded, self-actuated valves with

ackpressure compensation. The safety valves are designed
to prevent the system pressure from exceeding the system
Safety Limit (SL), [2735 psig), which is 110% of the design
pressure,

Because the safety valves are totally enclosed and
seif-actuating, they are considered independent componants.
The relief capacity for each valve, 380,000 1b/hr, is based
on postulated overpressure transient conditions vesulting
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 capucity for
the safety vaives, The discharge fiow from the pressurizer
safety valves is directed to the pressurizer relief tank.
This discharge flow is indicated by an increase in
temperature downstream of the pressurizer safoty valves or
;ncr?ase in the pressurizer relief tank temperature or
evel,

Overpressure protection is required in MODLS 1, 2, 3, 4,

and 5; however, in MCDE 4, with one or more RCS cold leg
temperatures < ¢75'F, and MODE 5 and MODE 6 with the reactor
vessel head on, ovirpressure protection is provided by
operating procedures and by meeting the requirements of

LCO 3.4.12, "Low Temperature Overpressure Protection (LTOP)
System,"

The upper and lower pressuse limits are based on the

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

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

(continued)
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. BASES (continued)

Pressurizer Sufctg galvgs
A,

LCO

The three pressu 1zer safety valves are set to open at the
RCS design presiure (2500 psia), and within the ASME
specified toleranc/. to avoid exceeding the maximum design
pressure SL, to moantain accident analyses assumptions, and
to comply with ASME r/quirements. The upper and lower
pressure tolerance limiis are based on the + 1%-tolerance
requirements (Ref. 2) for l:ftin? pressures above 1000 psig.
The 1imit protected by this specification is the reactor
coolant pressure boundary (RoFB) SL of 110% of design
pressure. Inoperability of cae or more valves could result
in exceeding the safety 1imi. 17 a transient were to occur.
The consequences of exceeding the 2SME pressure limit could
include damage to one or more RCS components, increased
{EAKAGE, or additional stress anulysis being required prior
to resumption of reactor operation,

The Note suspending LCO 3.0.4 and SR 3.0.4 permits testing
and examination of the safety valves at high pressure and
temperature near their normal op7-ating range, but only
after the valves have had a prel. 'nary cold setting. The
cold setting gives good assurance % the valves are
OPERAELE near thetir design conditiv.  «nly one valve at a
time will be removed from service trr 4 ting. The
[54)-hour exception is based on 18-houss utage time for
each of the three valves. The 18~hour o, 10d is derived
from operating experience that hot testing :..n be performed
in this time frame,

[For this facility, an CPERABLE pre<surizer : <ty valve
consists of the following:)

[For this facility, the fo'lowing support systems are
reavired to be OPERABLE to ensure pressurize: safety valve
OPLRABILITY:)

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

APPLICABILITY

.y — o—

" MODES 1, 2, and 3, and portions of MODE 4 above the LTOP
v+ 'ng \emperature, OPERABILITY of three valves 1s required
o0 ye the combined capacity is required to keep reactor

(continued)

WOG STS

(continued)

B 3.4-6] 12/31/90 5:48pm



Pressurizer Safety Valves
B 3.4.10

BASES (continued)

APPLICABILITY coolant pressure below 110% of its decign value during
(continued) certain accidents. MODE 3 and portions of MODE 4 are
conservatively included |1though the 1isted accidents may
not require the safety valves for protection,

The LCO is not applicable in MODE 4 below 2/5°F and in
MONE §, because LTOP is provided. Overpressure protection
is not required in MODE 6 with reactor vessel head
detensioned,

ACTIONS Al

With one pressurizer safety valve inoperable, restoration
must take place in 18 minutes. The Completion Time of

15 minutes reflects the importance of maintaining the RCS
overcressure protection Lystem. 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.] cannot be met within the
required Completion Time, or if more than one pressurizer
safety valve is incperable, the plant must be placed in a
MODE in which the requirement does not lpplg. 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 aliowed
to reach MODE 3 and the 12 hours allowed to reach MODE 4 are
rcasonable, based on operating experience, to reach the
requirved MODE from full power in an orderly manner 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 MODC 4 reduces the RCS energy
(core power and pressure), lowers the potential for large
pressurizer insurges, and thercby removes the need for
overpressure protection by three pressurizer safety valves,

SURVE ILLANCE sh_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)
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Pressurizer Power-Operated Relief Valves
B 3.4.1]

U 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power-Operated Relief Valves (PORVs)
BASES
BACKGROUND The pressurizer is equipped with two tyoes of devices for

pressure relief: pressurizer safety valves and PORVs., The
POR¥s are air-operated valves that 2.e cont.olled to open at
a specific set pressure when the pressurizer prissure
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 vaives are used to
isolate the PORVs in case »f excessive leakage or a stuck-
open PORV. Block valve closure is accomplishea manually
using controls in the contrul room. A stuck-open PORV is,
in erfect, a small-break loss-of-coolant accident (LOCA).

As such, block valve ¢losure terminates the RCS
depressurization and coolant inventory loss.

The PORVs and their associated block valves may be used by
plant operators to depressurize the RCS to recover from
certain transients 1f normal 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
net 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 the 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 1b/hr at 2335 psig. The functional design of the

(continuad)
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. BASES (continued)

Pressurizer Power-Operated Relief Valves
B 3.4.11

LCO
(continued)

By maintaining two PORVs and their associated block valves
OPERABLE, the single-failure criterion is satis{ied. The
block valves are available to isolate the flow path through
either a failed open PORV or a PORV 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
valve OPERABILITY:)

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

APPLICABILITY

in MODES 1, 2, and 3, the PORV and its block valve are
required to be OPERABLE to Timit the potential for a small-
break LOCA through the flow path. The most 1ikely 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 cccur at the higher operating power and
pressure conditions of MODES 1 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 LCO is applicable ir MODES 1, 2, and 3. The
LCO is not applicable in MODE 4 when both pressure and core
energy are decreased and the pressure surges become much
less signiricant. The PORV setpoint is reduced for LTOP in
MODES 4, 5, and 6 with the reactor vessel head in place.
LCO 3.4.12, "Low Temperature Overpressure Protection (LTOP)
System," addresses the PORV requirements in these MODES.

(continued)
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. BASES (continued)

Pressurizer Power-Operated Reiief Valves
B 3.4.11

ACTIONS
(con.inued)

c.1, ¢.2.1, and C.2.2

If one block valve is inoperable, then it is necessary to
either restore the block valve to OPERABLE status within the
Compietion Time of 1 hour or rlace the associated PORV in
manual control. The prime importance for the capzbility to
close the block valve is to isolate a stuck-open PORV.
Therefore, if the block valve cannct be restored to OPERABLE
status within 1 hour, the Required Action is to place the
PORV in manua) control to preclude its automatic opening for
an overpressure event and to avoid the potential for a
stuck-open PORV at a time that the block valve is
inoperable. The Completion Time of 1 hour is reasonable
based on the small potential for challenges to the system
during this time period and provides the operator tim» to
correct the situation. Because at least one PORV remains
OPERABLE, the operator is permitted an additional Completion
Time of 72 hours to restore the inoperable block valve to
OPERABLE status. The time allowed to restore the block
valve is based upon the Completion Time for restoring an
inoperable PORV in Condition B, since the PORVs are not
capable of mitigating an overpressure event when placed in
manual control. [If the block valve is restored within the
Completion Time of 72 hours, the power will be resiored and
the PORV restored to OPERABLE status. I[f it cannot be
restored within this additional time, the plant must be
placed in a MODE in which the LCO does not apply, as
required by Condition D.

Q.1 and D.2

[f the Required Actions of Condition A, B, or C are not met,
then the plant must be placed in a MODE in which the LCO
does not apply. The plant is placed in at least MODE 3
within & 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 & hours to reach MODt 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 PORY OPERABILITY may be required. See

LCO 3.4.12, "Low Temperature Overpressure Protection (LTOP)
System."
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. BASES (continued)

Pressurizer Power-Operated Relief Valves
B 3.4.11

ACTIONS
(continued)

6.1 and G.2

If the Required Actions of Condition E or F are not met,
then the plant must be placed in a MODE in which the LCO
does not apply. The plant is placed in at least MODE 3
within 6 hours and in MODE 4 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging safety systems. Similarly,
the Completion Time of & 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

gCO 3.4,12, “Low Temperature Overpressure Protection (LTOP)
ystem,"

SURVEILLANCE
REQUIREMENTS

SR_3.4.11.1

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 1s capable of being manually cycled,
the OPERABILITY of the block valve is of importance, because
opening the block valve is necessary te permit the PORV to
be used for manual control of reactor pressure., If the
block valve is closed to isolate an otherwise inoperable
PORY, 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, i.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
PORV setpoint is appropriately maintained below the RCS high

(continued)
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BASES (continued)

Pressurizer Power-Operated Relief Valves
B 3.4.11

REFERENCES
(continued)

ASME Boiler and Pressure Vessel Code, Sec.ion XI,
“Rules for Inservice Inspection of Nuclear Power Plant
Components.”

WOG STS

B 3.4-73 12/31/90 5:48p



LTOP System
B 3.4.12

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.12 Low Temperatyre Qverpressure Protection (LTOP) System

BASES

B

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 G
(Ref. 1), 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-
operated relief valves (PORVs). LCO 3.4.12-1 provides
maximum RCS pressure for the existing RCS cold leg
temperature durdng cooldown, shutdown, and heatup to meet
the Reference 1 requirements during the LTOP MODES.

The reactor vessel material is less tough at low
temperatures than at mormal operating temperature. As the
vessel neUtrgn@]u’osjai'?crumulates. the material toughness
decreases and becomes less resistant to pressure stress at
low temperatures (Ref. 2). RCS pressure, therefore, is
maintained Tow at low temperatures and is increased only as

temperature is increased.

The potential for vessel overpressupization is most acute
when the RCS is water solid, occurrig only during shutdown;
a pressure {luctuation can occur more guickly than an
operator can react to relieve the condition. Exceeding the
RCS P/T limits by a significamt amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3, "RCS Pressure
and Temperature (P/T) Limits," requires administrative
control of RCS P/T during heatup and cooldown to rot exceed
the P/T limits.

This LLO 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)
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BASES (continued)

LTOP System
B 3.4.12

BACKGROUND
(continued)

With minimum coolant input capability, the ability to
provide core coolant addition is restricted. The LCO does
not require the makeup control system dzactivated or the
safety injection (SI) actuation circuits blocked. Due to
the Tower 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
[HP1] pump is actuated by SI.

The LTOP System for pressure relief consists of two PORVs
with reduced 14ft settings(, or two residual heat removal
(RHR) suction relief valves, or one PORV and one RHR suction
reltef valve,] or a depressurized RCS and a RCS vent of
sufficient size. Two RCS relief valves are required for
redundancy. One RCS relief valve has adequate relieving
capability to keep from overpressurization for the required
coolant input capability.

PORV_Requirements

As designed for the LVOP iy!tem each PORV is signaled to
open if the RCS pressure iaproaq@;: a limit determined by
the LTOP actuation 109"3 Thq i actuation logic monitors
both RCS temperature and RCS: 1~sur§ ’nd determines when a
condition not acceptable tgﬁ \ ts is approached.
The wide-range RCS tempera ati b are auctioneered
to select the lowest temperature signal f'_

The lowest temperature signal is prgggtted throu h a
function generator that calculates ressure Iimit for that
temperature. The calculated pressu e 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 PORYV setpoints for LTOP. The
setpoints are normally staggered so only one valve opens
during a low temperature overpressure transient. “aving

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.

wWhen 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)
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BASES (continued)

LTOP System
B 3.4.12

BACKGROUND
(continued)

pressure decreases, until a reset pressure is reached and
the valve is signaled to close. The pressure continues to
decrease below the reset pressure as the valve closes.

[ ents]

[Ouring LTOP MODES, the RHR System is operated for decay
heat removal and 1ow pressure letdown control. Therefore,

| RHR suction isolation valves are open in the piping from
the RCS hot legs to the inlets of the RHR pumps. While
these yalves are open and the RHR suction valves are open,
the suckion relief valves are exposed to the RCS and are
able to rel #ve pressure transients in the RCS.)

[The RKR Ouction isolation valves and the PHR su.tion valves
must be o&mﬂnke the RHR suction relief valves OPERABLE

for RCS ov sure mitigation, Auto-closure interlocks
are not p tted toj

use the RHR suction isolation valves
to close. The RHR

gtion relief valves are spring-loaded,
bellows-type r f valves with pressure tolerances
and accumulation 1im§ts established by Section III of the
American Society of ech"ggli En~ neers (ASME) Code

(Ref. 3) for Class 2 rel lea ]

Once the RCS is depressurized, a v4
containment atmosphere will maiptadr
ambient pressure in an RCS oveppréssure transient, if the
relieving requirements of the transient do not exceed the
capabilities of the vent. Thus, the vent path must be
capable of relieving the flow resulting from the 1imiting
LTOP mass or heat input transient, and maintaining pressure
below the P/T 1imits. The required vent capacity may be
provided by one or more vent paths.

?f,>posed to the
W RCS at containment

An RCS vent to meet the flow capacity requirement requires
removin? 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 coclant, ~ rot drain the RCS when open.

WU STS
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LTOP System

B 3.4.12
BASES (continued) ‘
APPLICABLE Safety ana1{ses (Ref. 4) demonstrate that the reactor vessel
SAFETY ANALYSES  1s adequately protected against exceed'ng the Reference 1

P/T l1imits. In MODES 1, 2, and 3, anc in MODE 4 with RCS
cold leg temperature exceeding [275])°F, the pressurizer
safety valves will preveny RCS pressure from exceeding tne
Reference 1 1imits., At about [275)°F and below,
overpressure prevention falls to two OPERABLE RCS reliet
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
1imit curve falls below the pressurizer safety valve
cetpoint increases as the reactor vessel material toughness
decreases due to neutron embrittlement. Each time the P/T
Timit curves are revised, the LTOP System must be
re-evaluated to ensure its functional requirements can stil)
be met using the RCS relief valve method or the
depressurized and ventad RCS condition,

Reference 4 contains the acceptance limits that define the

LTOP requirements. Any charge to the RCS must be evaluated

against the Reference 4 analyses to determine the impact of .
the change on the LTOP acceptance 1imits.

Transients that are capable of overpressurizing the RCS are

categorized as either mass or heat input transients,
examples of which follow:

Mass Input Type Transients

a, Inadvertent safety injection; or

b. Charging/letdown flow mismatch.

Heat Input Type Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or

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

generators.,

(continued)

(continued) .
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. BASES (continued)

LTOP System
B 3.4.12

APPLICABLE
SAFETY ANALYSES
(continued)

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

1. Ensuring only [one] [HPI] pump [and one charging pump)
OPERABLE;

2. lmmobilizing the accumulator discharge fsolation
valves in their closed positions; and

3. Disallowing start of a RCP if secondary temperature is
m.¢ than [50)°F above primary temperature in any one
Yooy 1C0s 3.4.6, "RCS Loops—MODE 4," and 3.4.7,
"IC; Lonp8==MODE &, Loops Filled," 1 ouvide this

protection,

The Reference 4 analyses demonstrate that either one RCS
relief valve or the depressurized RCS and RCS vent can
maintain RCS pressure below 1imits when only one [HPI] pump
[and one charging p are] is [are] actuated by SI. Thus,
the LCO requires only [one] [HP1] pump [and one charging
pump] OPERABLE during the LTOP MODES. Since neither one RCS
relief valve nor the RCS vent cam handle a full SI
actuation, the LCO also requires the accumulators isolated.

The isolated accumulators must havovlgi‘; discharge valves
closed and the valve power supply‘hre‘, s fixed in their
open positions. The analysei.‘gin the effect of accumulator
discharge is over a narrower temperature range ([175]°F
and below) than that of the LCO (%ZTSJ‘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 PORYVs are set to open at or below the
Timit shown in Figure 3.4.12-1. The setpoints are derived

(continued)

WOG STS

(continued)

B 3.4-79 12/31/90 5:48pm



BASES (continued)

LTOP System
B 3.4.12

APPLICABLE
SAFETY ANALYSES
(continued)

by analyses that model the performat.ce of the LTOP System,
assuming the limiting LTOP transient of SI actuation of
[v.e] [HP1) pump [und one charging pump]. These analyses
consider pressure overshoot and undershoot beyond the PORV
cpening and closing, resulting from signal processing and
valve stroke times, The PORY setpoints at or below the
derived 1imit ensures the Reference 1 P/T limits will be
met .

The PORY seh‘oints from Figure 3.4.12-1 will be updated when
the revised :‘T 1imits conflict with the LTOP analysis
19mits. The P/T limits are periodically modified as the
reattor vesse! material toughness decreases due to neutron
embrittloment, Reviged 1imits are determined using neutron
fluence projections the results of examinations of the
reactor vesse! mater: irradiation surveillance specimens.
The Bases for Specification 3.4.3, "RCS Pressure and
Temperature (P/T) Limits," discuss these examinations,

The PORVs are COnsi‘lﬂﬁﬂ:ig&Qve components, Thus, the
failure of one PORV 1§ assumed to represent the worst-case
single active failure,

[RHR Suction Relief Valve Parformance].

[The RHR suction relief vaYves do not havs
setpoints l1ike the PORVs. Analyses must
suction relief valve with a setpoint at or een [436.5)
and [463.5) psig will pass flow greater thar that required
for the 1imiting 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 reiief valve will maintain RCS pressure to within
the valve rated 1ift setpoint, plus an accumulation no
greater than 10% of the rated 1ift setpoint.]

variable P/T 1ift
| that one RMR

[ATthough cach 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 vaives must be analyzed to still accommodate the
design basis transients for LTOP.]

(continued)
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BASES (continued)

LTOP System
B 3.4.12

LCO [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 m ' igation througn pressure relief are:
a. Two RCS relief valves, as follows:
1,. Two OPERABLE PORVs; or
A PORV is OPERABLE for LTOP when its block valve is
open, its 1ift serpoint 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 valves and their control circuits,
(2. Two OPERABLE RHR suction relief valves; or)
[An RHR suction reldef valve is OPERABLE for LTOP when
its RHR suction isolatfon valve and its RHR suction
valve are open, 1ts setpoint is at or between [436.5)
and [463.5) psig, and testing proves its ability to
open at this setpaint.) :
[3. One OPERABLE PORV #nd one OPERABLE RHR suction
relief valve; or) .
b. A depressurized RCS and a RCS vents
A RCS vent is OPERABLE when opemn with an area of at
least [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 required support systems which,
upon their failure, do not require declaring the LTOP System
inoperable and their justification are as follows:)
(continued)
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. BASES (continued)

LTOP System
B 3.4.12

APPLICABILITY

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

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

LCO 3.4.10, "Pressurizer Safety Valves," requires the

OPERABILITY of the pressurizer safety valves that provide

overpressure protection during MODES 1, 2, and 3, and MODE 4

above [275])°F,

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

The Applicability statement is modified by a Note that
states accumulator 1solatien is only required when the
accumulator pressure is more th%n or at the RCS pressure for
the existing temperature, as allowed by the P/T limit
curves. This Note permits the accumulator discharge
isulation valve surveéillance performed only under these P/1
conditions, ‘

—— e e

ACTIONS

A.) and [B.1]

With more than [one] [HPI] pump OPERABLE [or more than one
charging pump OPERABLE], RCS overpressurization is possible.

To immediately initiate actions to restore restricted
coolant input capability to the RCS reflects the urgency of
removing the RCS from this condition.

€.l 0.1, 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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If isolation is needed and cannot be accomplished

Required Actions D.l and D.2 provide two options,

which must be performed in the next 12 hours. By in¢
the RCS temperature to more than [175]°*F, an accumula
pressure of [600] psig cannot exceed the LTOP limits
accumulators are fully injected. Depres izing the

ccumulators below the LTOP 1imit also gives this
rotection,

he Completion Times are based on operating experient
these activities can be accomplished in these time pe¢
nd on engineering evaluations indicating that an eve

equiring LTOP is not likely in the allowed
9 .
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The RCS must be depressurized and a vent must be
within 8 hours when (1) both RCS relief valves are
{

inoperable, or (2) a Required Action and associate

1

Completion Time of Condition A through Conditior
met, or (3) the LTOP System is inoperable for an
other than Condition A througn Condition F, The \
be sized at least 2.07 saquare inches to ensure t!
capacity is greater than that required for

mass input transient reasonable during the appli¢
This action is needed to protect the RCPB m é
temperature overpressure event and

fatlure of the reactor el

'he Completion Time cons:
lant in this conditior

of an overpressure event
ncreased operator awareness

auirement «
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3.4. 08 2.] and 3K
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BASES

(continued)

LTOF System
B 3.4.12

SURVEILLANCE
REQUIREMENTS

(cont

inued)

for the RHR suction isolation valve Surveillance.) This
Surveillance is only performed if the RHR suction relief
valve is being used to meet this LCO.

The RHR suction valve is verified to be npened every

12 hours. The Freguency 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,

The ASME Code, Section XI (Ref. 8) test per Inservice
Tasting Program verifies OPERABILITY by proving proper
re fef valve mechanical motion and by measuring and, if
requivred, adjusting the 1ift setpoint,

SR 3.4.12.8

The RCS vent of at least 2,07 square inches is proven
OPERABLE by verifying its open cundition either:

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

b. Once every 31 days for a valve that is locked, sealed,
or secured in posttfon. A removed pressurizer safety
valve fits this category. ‘

The passive vent arrangement must only hguq,gn to be
OPERABLE. This Surveillance is perfo 1F Bhe vent is
being used to satisfy the pressure relfef requirements of
the LCO. ([For this facility, the basis for the frocuencies
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)
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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 instrumentatiun 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 1ift
setpoint can be reduced to the LTOP setting. The test must
:gafgrformeo within [12] hours after entering the LTOP

SR3.4.12.9

Performance of a CHANNEL CALIBRATION on each PORV actuation
channel is required every [18] months to adjust the whole
channel so that 1t responds and ‘he valve opens within the
required range and accuracy to known input.

[For this facility, a CHﬁN‘!L CALIBRATION on a PORV
actuation channel consists of the Following:)

[For this facility, the basis for the Brequency is as
follows:) : ; Vi
AT

4—. U !a

REFERENCES 1. Title 10, Code of Federal Regulatfons, Part 50,
Appendix G, "Fracture Toughnes$ 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 Feceral Regulations, Part 50,
Appendix K, "ECCS Evéluation Models."

(continued)

(continued)
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LTOP System
B 3.4.12

' BASES (conrtinueq;

REFERENCES 7. boneric Letter 90-06, "Resulution uf Generic Issue )0,
(continued) ‘Pover-Operated Relief Valve and Block Valve
Reliavility,"' and Generic Issue 94, ‘Additioral
Low-Tem;arature Overpressure Protection for Light
Water Reactors'."”

8. ASME Boiler and P-essure Vessel Code, Section XI,
"Rules for Inservice Inspection of Nuclexr Power Plant
Components . "

e e e I E I RIS et x YW TR

WOG STS B 3.4-89 12/31/90 5:48pm



. “ { P X g { ‘r .~.
) ' 1 kK _" -
L R ¢ 'y \ (A A 3 . )
RCE Operationa | EAKAGH
8 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.13 RCS Operational LEAVAGE
BASES
BACKGROUNI Components that contain or iransport the coeclant t r e
the reactor core make up the RCS Comporent ,oints are mad
by welding, bolting, rolling, or pressure loading, and
valves isolate connectina systems from the RCS The KOS
gomponentc, =r\luj\ug he ,ortions of the connecting systenm

out to and including the isolation valves, define the
reactoy ccolant pressure houndary (RCPB).

During plant Yife, the joint and valve interface. ca
produne varying amounts of reacter cuvolant LEAKAGE, througt
either normal operationcl wear er mechanical deterioratio
The purposs of the RCS Operatiornal LFAKAGE LCO 1§ t mit
ystem operation in the presence of LEAKAGE from these

sources @ amounts At do not compromice satet This L
specifies the types amd amounts of LEAKAGE and the method
used to '.ivﬂtirv and Qud"'xif_] then

¢ CFR 50 Appendig A, GDC 39 (Ref. 1) ruquires means f¢
detecting and, to the extent practical, identifyi/ng the

" 5 \ ¥ } " & N 3 n |

source of reactor coelant LEAKAGE. Regulatory Guide 1.45
(Ref. 2) describes acceptahle methodls for selecting LEAKAGE
detection systems
(he safety significance of KL LEP« ALt varie widely
cepending on i1ts source, rat€y and duration Therefore,

. . n e | R g . . . " [ 4 f v .
detecting and monitoring reactor coolant LEAKAGE into the

\

containment area 1S necessary Quickly separalting the
identified LEAKAGE from the unidentified LEAKAGE is needed
to provide quantitative information to the operator:

19 4 -~ .8 . " : o 1 o
allowing them to take corrective agction should i eak CCUr
A~ .4 2% N | o " . ~ b | ; ) i »
‘.!“.‘:Y nental t\‘ the ‘-d"t‘t.' ot tre f&.‘. 111ty ang the PuUi y ¢
A limited amount of leakage inside containment is exoected

R . 1 . 2 g . d . & . sy
from auxiilary systems that cannot bée made 100% leak ant.
LE from these systems should be detected, locatey, wnd
1 ted 6,‘\\.1~ tha ‘“v.‘ybdnyvyl’.‘.’"f f‘,'“ﬂ“:"""'t'. it ¢ ¢ :',;l to
r ’ intertere Nith | F\'\g\‘ : 16 Z., fanr
This leals witth tior f the RCPB fr legracitior
and the core 1 ate cooiing, in addition t
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RCS Operational LEAKAGE

B 3.4.13
BASES (r2stinund)
EACKGRILNG pooverting the accidert analyses radiation release
(ceatirvad) swesumptions from being cxteeded, The consequences of
viodating this LCO include the pussibility of a
loss-of-coolant accident.
APPLICABLE Except for primary-to-secondary LEAKAGE, the safety analyses

SAFETY ANALYSES  du not eddress operational LEAKAGE. However, other
operational LEAKAGE is related to the safety analyses for
LOCA; the amount ~f leakege can affo:t the probability of
such an event, The safety analysis for an event resulting
in steam discharge to the atmosphere assumes a 1 gpm
primary-to-se ry LEAKAGE as the initial condition.

Frimiry-to=-gsecondary LEAKAGE 1s a factor in the da-e
releases outside containncnt resultitg from a «te,t “ine
break (SLB) accidenc. To & Jecspr extent, uther a .- . nts
Or transients fnvolve $@€0% .acy Sieam feiease Lo the

.t osphere, such as & steam generator tube rupture (SuTR).
Th' leak contaminates. the secondary fluid,

The FSAR (Ref. 3) anal #s fo m:g,:ssumes the contaminated
secondary fluid is onl vbria !~re1#lﬂ;d via safety vali s
and the majority is stea i&eﬁcondnnser The 1-gpm
primary-to-secondary LEAKAGE is ztltetp 1ncunsequant1a1

The SIB is more 1imiting for site r&dwﬂbn bleases. The
safety analysis for the SLB accident &fSumes 1 gpm
primary-to-s. condary | (A<AGE in on@ @enerator 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).

ih2 abuve analyses are for Desian Basis Accidents (DBAs)
that establish the acceptance limits for the RCS operational
LEKAGE. Referesce to the anilyses for these DBAs is used
to assess charges tn the Yacility which could affect LEAKAGE
as they velate to the acceptance limits.

CS operaticna® LEAGAGE satisfies Criterion 2 of the NRC
fnterim Policy Statemunc.

——— T S——— —— 0§ o i

(continued)
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. BASES (continued)

RCS Operational LEAKAGE
B 3.4.13

LCO

Mo Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE 1s allowed, [EAKAGE being
indicative of material deterioration. LEAKAGE of thiy
type 1s unacceptable as the leak itself could cause
further deterioration, resulting in higher LFAKAGE.
Violation of this LCO could result in continued
degradation of the RCPE,

Unidontified LEAKAGE
® gallon per minute (gpm) of unidentified LEAKAGE is
' M as a reasonable minimum detectable amount that
on nt air monitoring and containment sump
1 monitoring equipment can detect within a
reasonable time perfod. Violation of this LCO could

result 46 continued degradation of the RC™i. if the
L EAK fs from the pressure boundary.

Ug to 19 ggﬁé ':160 Afded LEAKAGE is considered
«!lowable becpuse LEAKAGE js from known scurces that
-y _

do not inte ption of identified LEAKAGE
and 15 well w pdl ity of the RCS Maceup
System, Ident neludes LEAKAGE to the
containment from specifically Rmown and located
sources, but does not incl sure boundary
LEAKAGE or controlled r ' ant pump seal
leakoff (a normal func not cons'dered LEAKAGE).
Violation of this LCO could result in continued
degradation of a component or system.

Lirough 1T Sisan Genrators (s

Total primary-to-secondary LEZKAGE through all steam
generators of 1 gpm produces acceptable offsite doses
in the SLB accident analyeis. Violation of this LCO
could exceed the offsite dose limits for this
accident. Primary-to-secondary LEAKAGE must be
Igzlxg:d in the total allowable limit for identified

(continued)
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RCS Operational | EAKAGE

B3.4.13
. BASES (continued)
ACTIONS brought to lower pressure conditions to reduce the severity
(continued) of the LEAKAGE and its gotontial cunsequences. The reactor
must be placed in MODE 3 within 6 hours and MODE § within

36 hours. This action reducis the LEAKAGE and also reduces
the factors which tend to degrade the pressure boundary.

The Compietion Times of 6 hours to reach MODE 3 and 36 hours
to reach MODE 5 from full power are reasonable, based on
ting experience, to reach the required conditions from
1 power in an orderly manner and without cha\lengtng
plant tems. In MODE 5, the pressure stresses acting on
the are much lower, lnd further deterioration is much
less Mkely,

SURVE 1 L LANCE Sk 24034

REQUIREMENTS
Verifying RCS L

‘ thin the LCO 1imits assures the
integrity o ‘ I=g A5 maintatned. Pressure boundary
LEAKAGE would at first appear as unidentified LEAKAGE and
can only be positively 1d'=g‘10d by inspection.
Unidentified LEA n %‘;zd LEAKAGE are determined
. by performance of a Q‘ ntory balance. Primary-
to-secondary LEAKAGE n mlnﬁ by performance of an

RCS water inventory Balance 1n condunction with effluent
moritoring within the secondary s Jam and feedwater systems.

The RCS water inventory bclan.’ must bé performed with the
reactor at steady-state operat ng conditions an” ~ear
operating pressure. Therefo‘e, the requirement of SR 3.0.4
is not applicable for performing an RCS inventory balance
before entering MODE 4 or MODE

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 estaplished. 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 punp seal injection and return flows,

(continued)

(continued)
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RCS PIV Ltikl?
B3.4.]4

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4..4

BASES

BACKGROUND

" valves can produce varying amounts

o

10 CFR 50.2, 10 CFR 50.55a(c), and GDC 55 of 10 CFR 50
Appendix A (Refs. 2, and 3) define RCS PIVs as any two
normally closed valvos in series within the RCS pressure

ry which separate the high pressure RCS from an

tac low pressure system. Dur1n? their Tives, these
reactor coolant

leakage through either normai operatfonal wear or mechanical
deterioration,

The RGS PLV LCO ellows RCS high pressure operation when
Teakage through these valves exists in amounts that do not
compromise y. The PIV leakage 1imit applies to each
individual ¥ age through both series PIVs in a
line must be ing gart of the identified LEAKAGE,
governed by, ‘ "RCS Operational LEAKAGE." This is
en the loss of RCS mass through
Mhed by an inventory balance
o0 of excessive unidentified
Wlped Action A.l of
e identified LEAKAGE
of the two individual
ries PIVs during the
‘ asured through one
al LEAKAGE if the other is

true durinq
two series valve
(SR 3.4.13.1) ana&; f
LEAKAGE while implementd

LCO 3.4.13. A known ©Ompong
before operation begins 1:

leakage rates determined for lea
required surveillance testing;
PIV in a Tine 1s not RCS oper

Teaktight. g

Although this specification provides & 1imit on allowable
PIV 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 PIVs between the RCS and the connectin? systems are
degraded or degrading. PIV leakage could lead to
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 LCO is the 1975 Reactor Safety Study
(Ref., &) that identified potential intersystem LOCAs as a
significant contributor to the risk of core melt.

(continued)
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BASES (continued)

RCS PIV Leakage
B 2.4.14

BACKGROUND
(continued)

A subsequent study (Ref. 5) evaluated various PIV
configurations to determine the probability of intersystem
LOCAs. This later study concluded that periodic leakage
testing of the PIVs can substantially reduce intersystem
LOCA probability.

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

a. Residua) Meat Removal (RHR) System;
b, Safety Imjection System; and

c. Chemica) and Volume Contro)l System.
The PIVs are 11sted in Reference 6.

Violation of this LCO could result in continued degradation
of a PIV, which could lead to overpressurization of a low
pressure system and 088 of the integrity of a
fission-product barrier,

A. I e ' 3

APPLICABLE
SAFETY ANALYSES

Reference 4 idr=tifind potamtia) tnter
significant contributor to the risk of
domirant accident sequence in the inter LOCA category
is [the failure of the low pressure p in 0f the RHR
System outside ¢“ containment. The agefdent is the result
of a postulated failure of the PIV§, 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 t{pically
designed for [600{ psig, overpressurization failure of the
RHR lTow pressure line would result in a LOCA outside
containment and subsequent risk of core melt.)

tem LOCAs as a
p¢ melt. The

Reference 5 evaluated various PIV configurations, leakage
testin? 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 PIVs
canAsubstantially reduce the probability of an intersystem
LOCA.

(continued)
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RCS Py Leaka?e
B 3.4.14

. BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

Leakage from the PIVs 15 a factor in the dose rates that are
used in safety and accident analyses. Therefore, the
leakage must be maintained within LCO 1imits to ensure
assumption: used in the analyses are valid.

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

Since {1t must be included as part of identified LEAKAGE
covered by LCO 3.4.13, "RCS Operational LEAKAGE," RCS PIV
leatl.l satisfies Criterion 2 of the NRC Interim Policy
Statemen

.

LCO

————

RCS PIV leakage is identified LEAKAGE into closed systems
connected to the RCS. Isolation valve laakage 1s usually on
the order of drops per minute. Leakage that increases
stgnificantly suggests that something is operationally wrong
and corrective action must be taken.

For the two PIVs In series, the leakage requirement applies
to each valve individually and not to the combined leakage
across both valves., 1f the PIVs ar@ not individually
leakage tested, one valve may have fadled completely and not
be detected if the other valve in series meets the leakage
requirement. In this situati the protection provided by
redundant valves would be lost.

The LCO PIV leakage 1imit is 0.5 gpm per nominal inch of
valve size with a maximum 1imit of 5 gpm. The previous
criterion of 1 gpm for all valve sizes imposed an
unjustified penalty on the larger valves without providing
informatior on potentia)l valve degradation and resulted in
higher personnel radiation exposures. A study concluded a
leakage rate 1imit based on valve size was superior to a
single allowable value.

Referance 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 pressu: ¢ differential) in those types
of valves in which the higher service pressure will tend to

(continued)
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RCS PIV Leakage

B3.4.14
BASES (continued)
LCO diminish the overall leakage channg] opening. In such
(continued) cases, the observed rate {s adjusted to the maximum pressure

differential by assuming Ioakcge is directly proportional to
the pressure differential to the one-half power.

[For this facility, the supported systems impactad by the
ino:crlbility of an RCS PIV flow path (1.e., 1t 1s not

within leakage limits or is isolated) and the justi‘ication
for wh or not each supported system is decliared

ino ¢ are as follows:)

SR ——

APPLICABILITY ~ In MODES 1, 2, 8, ang 4, this LCO applies because the PIV
leakage potal‘it‘ 1§ greatest when the RCS 1s pressurized.

In MODES § and 6, Jeakage limits are not provided because
the lower reac coolant ppessure results in a reduced
potential for ilhqe‘,”g a LOCA outside the
containment. Ll

tion that each flow path
th an independent

A Note 15 added to provide clar
is treated as an indep nt
Completion Time, Y "

ACTIONS

Four hours are provided to reduce J@8kage in excess of the
allowable 1imit. The period permits operation to continue
under stable conditions while leakage is assessed and
corrective actions are taken. The 4 hours allow the actions
and restrict the operation with leaking isolation valves.

Alternatively, the flow path must be isolated by two valves.
Required Actions A.2.1 and A.2.2 are modified by a Note
that the valves used for isolation must meet the same
leakage requirements as the PIVs and must be on the 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 rationale as
the time for Required Action A.l.

(continued)

(continued)
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RCS PlV Leaka?e
B 3.4, 14

- . BAGES  (continued)

ACT IONS
(continued)

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

If the affected flow path is isolated in accordance with
Reguired Actions A.2.1 and A.2.2, the affected flow path
sust be verified to be isolated on a periodic basis. This
15 necassary to ensure that the intogrity of the fission-
produet barriers 1s maintained. The Completion Time of once
tor da*; for verifying tha: each affected flow path is
solated 18 opriate becsuse the valves are operates
under nistrative control and the probability of their
misalignment is Yow.

RCS PIV leakage is comsidered out of 1imits if the equipment
used to measure PIV leakage is determined to be
inoperable at the time SR 3.4.14.1 ‘s performed., Required
Action A.l ired Actions A.2.1 and A.2.2 apply to
restoring such e nt 40 OPERABLE stutus.

With one or more RCS PIVs imopera
paths (i.e., they are not within
tsolated), verify that the Requis
inftiated for those supported
the support RCS PIV flow path
[ ] hours.

in one or more flow

e 1imits or are

ns have been
eclared inoperable by
thin a Completion Time of

The [ 1-hour Completior Time is defined as the most limiting
of all 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 sufportod systems impacted by the
tnoperability of RCS PIV flow paths have been initiated.
The can be accomplished by entcr1n? the supported systems’
LCOs. [Alternatively, the appropriate Required Actions for
the supported systems may be listed in the Required Action
for Condition B of this LCO.)

(continued)
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BASES (continued)

RCS PIV Leakage
B 3.4.]4

ACTIONS
(continued)

&For this facility, the identified supported systems
equired Actions are as follows:)

Ll

With one or more RCS PIVs inoperable in one or more flow
paths, and one or more RCS PIVs inoperable in the redundant
flow paths, or one or more required support features
inoperable associated with the redundant flow paths, this
resdlts in 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. [For this facility, support systems associated
:1%? eac? RCS PIV flow path supported system are as

ol lows:

0.1 and D.2

If leakage cannot by reduced, the system isolated, or other
Required Actions accomplished within the respective
Completion Times, the pi must be placed in a MODE in
which the requirement not apply. This is done by
placing the plant in 3 in & rs and MODE 5 within
36 hours. This action may #educe the 4
reduces the potential for 8 LOCA outsid
The Completion Times are reasonable bas
experience to achieve the required
an orderly manner and without chall

operating
.full power in
nt systems,

J

g pla

SURVEILI ANCE
REQUIREMENTS

SR_3.4.14.1

Performance of leakage testing on each RCS PIV or isolation
valve used to satisfy Required Actien 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)
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RCS PIV Leakage
B 3.4.]4

. BASES (continued)

REFERENCES 8. ASME Boiler and Pressure Vessel Code, Section XI,
(continued) Subsection IWV, "Inservice Testing of Valves in
Nuclear Power Plants,” Paragraph IWV-3422.
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RCS LEAKAGE Detection lnstrum;n;aliog
4,1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B3.4.15

BASES

RCS LEAKAGE Detection Instrumentation

BACKGROUND

T R I AR ST SRS ST T I AT R AT e

GDC 30 of Appendix A to 10 CFR 50 (Ref. requires means

for dotecting and, to the extent prnctica identifying the

logttion of the source of RCS LEAKAGE, Rt9u1|tor{ Guide
ef. 2) describes acceptable methods for selecting
detection systems,

LE ‘detection systems must have the capability to detect
niffcant Peactor coolant pressure boundary degradation as
ii" © D rence as practical to minimize the potentia)
A ko a gross failure. Thus, an eerly
ing signal 1s necessary to permit proper
t1on‘ll a1 unidentified LEAKAGE.

for p
ind it
eva

Industry practi oun that weter flow changes of 0.5
to 1.0 y detected in contained volumes by
monitor ng ta water level, in flow rate, or in the
operating froquo Of a _ The containment sump used to
collect unidentifd _ 1s [(or) and air cooler
condensate are) flltr A d to alarm for increases of 0.5
to 1.0 gpm in the %,‘ , This sensitivity is
acceptable for detecting intreases iv unidentified LEAKAGE,

The reactor coolant contains ragde
released to the containment,
mon1tor1n? instrumentation. ctor coolant radioactivity
Tevels will be low during 1n# fal reactor startup and for a
few weeks thereafter, unti) activated corrosion products
have been formed and fission products appear from fuel-
element-cladding contamination Lo cladding defects.
Instrument sensitivities of 10 %Cifcc radioactivity for
particulate monitoring and of 107" uCi/cc radioactivity for
gaseous monitoring are prarti~al for these LEAKAGE detection
systems. Radioactivity de n systems are included for
monitoring both particulat gaseous activities because
of their sensitivities and . d responses to RCS LEAKAGE,

‘ y that, when
e detected by radiation

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

(continued)
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KCS LEAKAGE Detection Instrumentation
B 3.4.15

. BASES (continued)

APPLICAGLE

SAFETY ANALYSES

(continued)

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

LCO

——

One method of protecting against large RCS LEAKAGE derives
from the ability of instruments to rapidly detect extremely

11 leaks. This LCO requires instruments of diverse
monitoring principles tv be OPERABLE to provide a high
degree of confidence that extremely small leaks are detected
in tim® to allow actions to place the plant in a safe
condition, when RCS LEAKAGE indicates possible RCPB
degradation.

The LCO li.;.&v fed when monitors of diverse measurement
means are avatieble. Thus, the containment sump monitor, in
combination with a :igficulate or gaseous activity monitor

[and a containment gooler condensate flow rate monitor],
provides an :

minimum,
[For this facility QPERﬁg’!ﬁtgAKAGE detection
instrumentation ci‘:ist!| ® following:)

(For this facility, the foldowing suoport systems are
required te be OPE £ to sasure LBAKAGE detection
instrumentation OPERABILITY:) ity

[For this facility, those requ‘n!d support systews which,
upor their failure, do not reguire declaring the LEAKAGE

detection instrumentation inoperable and their justification
are as follows:)

APPLICABILITY

Because of elevated RCS temperature and pressure in MODES 1,
2, 3, and 4, RCS LEAKAGE detection instrumentation is
required to be OPERABLE,

In MODE 5 or 6, the temperature 1s < 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, ' (AKAGE and the likelihood of crack propagation are
much smaller. Therefore, the requirements of this LCO are
not applicable in MODES 5 and 6.
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RCS Specific Activity
B 3.4.16

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

BASES

BACKGROUND

T eETImITTIR

The maximum dose to the whole body and the thyrold an
individua) at the site boundary can receive for ? hours
urdng an accident is specified in 10 CFR 100 (Ref. 1). The
lintg on specific activity ensure that the doses are held

d

)

_toa Ig:{l fraction ot the 10 CFR 100 1imits during analyzed
‘transil

s and accidents.

Afic activity LCO Vimits the allowable

Yevel of radionuclides in the reactor coolant,
“are established to minimize the offsite
pe consequences in the event of a steam

% rupture (SGTR) accident,

The LCO a;ntain
EQUIVALE -131
levels are Yntended
boundary to a small
gutde11ne values,
ased on parametﬂ#t N
dose consequences fgr

generator %

#c activity limits for both DOSE
oss specific activity, The allowable
Timit the 2-hour dose at the site
fract jgf the 10 CFR 100 dose
The % 30 the LCO are standardized,
g of offsite radioactivity
locations.

The parametric evaluations showed e potential offsite dose
levels for a SGTR accident were 4N ppriately smal)
fraction of the 10 CFR 100 g ne dose limits, tach
evaluation assumes a broad of site applicable
atmospheric dispersion factors in a parametric evaluation.

APPLICABLE
SAFETY ANALYSES

The LCO 1Timits on the specific activity of the reactor
coulant ensures that the resu\tin? 2-hour doses at the site
boundary will not exceed a small fraction of the 10 CFR 100
dose guidelines (Ref. 1) following a SGTR accident. The
SGTR safety analysis (Ref. 2) assumes the specific activity
of the reactor coolant at the LCO 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 1imit of 0.1 uCi/gm DOSE
EQUIVALENT 1-131 from LCO 3.7.7, “"Secondary Specific
Activity."

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

APPLICABILITY and in MODES 4 and 5, the release of radioactivity in the
(continued) event of a SGTR 1s unlikely since the saturation pressure of
the reactor coolant is below the 11ft pressure settings of
the main steam safety valves.

ACTIONS Al and A2
With the gross specific activity in excess of the allowed
1imit, an andlysis must be performed within 4 hours to
datermine EQUIVALENT 1-131. The Completion Time of

4 hours is required to obtain and analyze a sample.

The change within 6 hours to MODE 3 and RCS average
temperature « *f Jowers the saturation pressure ol the
reactor coolant below the set points of the main steam
safety valves, and prevents venting the SG tn the
environment in an SGTR £, The Completio) Time of

6 hours is reasbna’%!iﬁ »ed on operatin? experience to
reach MODE 3 from ' P in aQ‘order y manner and
without challenging p1g=t ystems,

Gross specific activity 4s congldered
equipment used to measurongtlis” ks
determined to be 1noperlbf at the time
performed. Required Aciion A.1 and Re
apply to restoring such equipment to QR

B.1 and B.2

With the DOSE EQUIVALENT I-131 greater than the LCO 1imit,
samples at intervals not to exceed 4 hours must be taker to
demonstrate that the . mits of Figure 3.4.16-1 are not
exceeded, The Complet on Time of 4 hours is required to
obtain and analyze a ¢ mple. Sampling is to continue to
provide a trend,

t of 1imits if the
pactivity is
.3.4,16.1 1s
_Action A.2
} status.

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

(continued)

(continued)
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RCS Specific Activity
B 3.4.16

BASES (continued)

SURVEILLANCE 14-day Frequency is adequate to trend changes in the fodine-
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
fodine levels peak during this time following fuel failure;
samples at other times would provide inaccurate results.

SR._3.4.06.3
A nllﬁochomie|1 analysis for £ determination is required

184 d (6 months) with the plant operating in MODE 1
eq lhrill ndltians The £ determination directly
relates and is required to verify plant operation
within thc fie 0ss activity LCO Yimit. The analysis
for £ is a of the average cnergies per
disintegration for opes with half Tives longer than
15 minutes, exclﬂiing fodines. The Frequency of 184 days
recognizes £ dovs not }rlpidly.

SR 3.0.4 does not lpﬂ![ ‘i'5sumplgnf can be performed in
MODE 1. The sample must i after 2 effective full
power days and 20 dé s 1 op pation have elapsed
since the reactor was Al for at least
48 hours. This ensures that the pagtive materials are
at equilibrium so the analysis for't is Pepresentative and
not skewed by a crud burst or other siu?_,fhcbnorma1 event.
For this facillty, DOSE EQUIVALENI,‘;I!I specific activity
s measured as follows:)

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]."
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RCS Loop Isolation Valves
B 3.4.17

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4,17 RCS Loop Isolation Valves

BASES

BACKGROUND The RCS may be operated with loops tsolated in order to
perform maintenance. While operating with a loop isolated,
th is potential for inadvertently opening the isolation

;:%::; in the isolated loop. In this event, the coolant in

“the isplated loop would suddeniy begin to mix with the
~coolant in the operating loeps. This situation has the

potentdd) of causing a positive reactivity addition with a

cor nding reduction of SHUTDOWN MARGIN (SDM) if:

a. Ine temperature in the isolated joop is lower than the
e aturé in the operating loops (cold water

ncidenty; or

b.  The beron concentretion in the isolated loop is lower
than t oren concentration in the operating loops
(boron Ancident).

A

As discussed in yz FSAR is:;;,l). the startup of an

isolated loop is performed in & gontrolled manner that

virtually eliminates any sudden nesitive reactivity addition
from cold water and,%r borot dilutien because:

a. LCO 3.4.18, "RCS Isolated “Startup,* and plant
operating procedures re “that tne boron
corcentration in the iapieted loop be maintained
higher than the boron concentration of the operating
loops, thus eliminating the potential fer introducing
coolant from the isolated loop that could dilute the
boron concentration tn the operating loops;

b. The cold leg loop isolation valve cannot be opened
unless the temperatures of both the hut and ccld legs
of the isvlated loop are within 20°F of the
temperatures of the hot and .old legs of the operating
Toops (compliance 1s ensured by ¢ -srating procedures
and automatic interlocks); and

c. CGiher automatic interlocks, all of which are rart of
the Reactor Protection System, prevent opening the hot
leg loop isolation valve unless the celd leg loop
fsolation valve is fully rlosed,.

(continued)
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RCS Loop lsolation Valves
B 3.4.17

BASES (continued)

——— ~ -

APPLICABLE
SAFEYY ANALYSES

Durine scartup of an isolated loop in accordance with

(€O .4,18, "RCS lsolatzs Lovp Startup,* the cold leg loop
fsolation valve int2riocks 7.d operating procedures prevent
opening of the valv.: until .he isolated loop and operating
Toop boron concentr tions .d temp/ratures are equailized.
This ensures that any undes vable reactivity effact from the
isolated loop coes not rozu .

Tho saﬁt&r Anu\ysos assume a minimum SOM as an initial
.gﬁggiﬂ n Basis Accident: (DBAs) ‘Rof 1).
n L O combined with mixing of the isolated
Qﬁ" roolant Onto the operating loops, ctouid result in the
tag 1ess than that assumed in the safety analyses.

The above anl! s aﬁl for DBAs that establish the

acceptance 1 the RCS loop 1solation valves.
Reference to the yses for these DBAs is used to assess
changes to the loop 1sn]qtvan valves as they relate te

the acceptance Simits..

The boron concentrltill of an 1so\pted loop may affect SOM

and therefore RCS loop Tation vadves satisfies
Criterion 2 of the NRc‘  erim P ‘N*tatement

LCO

L o

This LCO ensures that & loop isolation
closed in MODES 1 through 4 is fully
piaced in MODE §. Loop fsolation are used for
performin? maintenance when the p 15 in MODE § or 6, and
startup of an isolated loop iy covered by LCO 3.4.18, "RCS
Isolated Loop Startup.”

nd the plant

APPLICABILITY

In MODES 1 through 4, this LCO is applicable when
unisolating an 1solated loop with @ boron concentration less
than that of the operating loops may cause an inadvertent
criticality.

In MODES § and 6, the SDM of the operat1n? loops is large

enough to permit operation with isolated loops. In these
controlled startup of isolated loops is possible

without significant risk of inadvertent criticality.
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RCS Loop Iselation Yalves

& 3.417

‘lll' BASES  (cont inued)

ACTIONS

A.l

If power is inadvertemtly “wiloved to tie loop isolation
valve operators, the potential exists for acciventa)
isolation of a loop with a subsequent inadvertent startup of
the 1sclatec Toop. 1he loop fsolation valves hive motor
operators. Therefore, these valves will mainta n their last
position when power is removed from the valve operator.
: -,.ucr applied to the valve operators, cnly the
inter t‘ts prevent the valve from boing operated, Althnugh
operat procedures and interlocks make the occurren:e o
this t uplikely, the prudent action is to remove power
’rsn* loop 1solation valve operators., The Completion
of 30 es to remove power from the isolatien valve
ope;l P8 is sufficient considering the complexity of th.
task, :

Should a la
4, the affe ;
the plant placed ¥

of the loop and

valve be closed in MODES 1 through
st be fuily isolated immediately and
preciude inadvertent startu
‘Amadvertent criticality. The
Completion Time B.1 allows time for
borating the operat by #butdown boration level
such that the plant ac JMODE 4 within 6 ho: 's
and MODE § within the next 30 hourgs &he Completion Time of
6 hours 1§ a reasonable time, b 0 erating experience,
to reach MODE 4 from full powas #8 an orderly manner and
without challenging safety t}!ﬂims or operators. Similarly,
the Completion Time of 36 hours to reach MCOE § is
reasonable considering that a plant can easily cool duwn in
sucn a time frame on one safety system train,

SURVETLLANCE
REQUIREMENTS

v

SR _3.4.17.1

The Surveillance is perfcrmed at least onca per 31 days to
ensure that the loop fsciztion valves are open, with power
vemoved to the valve operators, The primery function of
this Surveillance is to ensure that power is removed

(continued)
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RCS Loop Isolation Valves

B 3.4.17
BASES (continued)
SURVEITLLANCE from che valve operators, since .2 3.4.4.]1 of LCO 3.4.4,
REQUIREMENTS "RCS Loops——MODES 1 and 2," ensures that the loop
(continued) isolation valves are opan by verifying every 12 hours that

all loops are operating and circulating reactor coolant.

The FrequenC{ 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 18 justified.

#.‘7— '

© .rERENCES 1. " {Unis Name) F8AR, Section {15.2.6], "[Title]."

)

e
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3.4 REACTOR COOLANT SYSTEM (RCS)

\

1-0lated Loop Startup

The RCS may be operated with loops iso

in order to perform maintenance. Whilg

logp 1solated, there is potential for inad
the 1solation valves in the isolated loog
the coplant in '*c isolated loop would sudde
with the co.iant in the operating loops.

the potential of causing a positive reactiv
a corresponding reduction of SHUTDOWN MARGI

The temperature in the isolated loog
temperature in the operating loc
incidant); or

The boron concentyation in
than the boron gencentration
(boron d1Tutdon ¥ncident).

As discussed in th® FSARMRET 1), the startup of an
isolated loop is done 4N B .contrpl 1ed manner that virtually
eliminates any suddem reactiyity atidition from cold water
boron dilution because:

This LCO and plant operating proogfiures require that
the boron concentration i@ $he isolated loop be
maintained higher than €h® boron concentration of the
operating loops, thus eliminating the potential for
introducing coolant from the isolated loop that could
dilute the boron ccncentration in the operating loops

The cold leqg loop isolation valve cannot be

unless the temperatures of both the hot leg

leg of the isoiated loup are within 20°F of
operating lcops. Compliance with the temperalure
requirement 1s ensured by operating procecures and
automatic interlocks.

automatic interlocks prevent opening th

\tion valve unless the cold leg looj

e is fully closed. A1l of the

interlocks are part of the Reactor Protection

1
|
f




BASES (continued)

RCS Isolated Loop Startup
B3.4.18

APPLICABLE
SAFETY ANALYSES

During startup of an isolated loop, the cold leg loop
isolation valve interlocks and operating procedures prevent
opening the valve until the isolated loop and operating loop
boron concentrations and temperatures are equalized. This
assures that any undesirable reactivity effect from the
fsolated 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 concentration of an isolated lcop may affect SOM
and therefore this ch satisfies Criterion 2 of the NRC
Interim Policy Statement .

LCO

Loop isolation valves are usdd for performing mainterance
when the plant is fn MODE 8 or 6. This LCO ensures that the
Toop isolation valves remain clcsed until the differentials
of temperature and borofm concentration between the operating
loops and the isolated Toops &”® within acceptable limits.

— e

APPLICABILITY

In MODES § and 6, the SOM of the operatdng Yeeps is large
enough to permit operation with isolated loops. Controlled
startup of isolated loops is possible without significant
risk of inadvertent criticality. This LCO is applicable
under these conditions.

ACTIONS

A.l and A.2

Required Actions A.1 and A.2 assume that the prerequisites
of the LCO 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)

WOG STS

(continued)

B 3.4-124 12/31/90 5:48pm



RCS Isolated Loop Startup

B. 4.18
. BASES (continued)
ACTIONS by a Note that states that Action is required only when a
(continued) specific Condition, concentration, or temperature, is not

met .

SURVEILLANCE SR_3.4,18.1
REQUIREMENTS
Surveillance is performed to establish that the temperature
differential between the 1solated loop and the operating
Toops 18 < 20°F. Performing the Surveillance 30 minutes
prior to opening the cold leg isolation valve provides
reasonable surance that the temperature differential will
stay within Mimits until the cold leg isolation valve is
opened and 1s ed on engineering judgment. This Frequency
has been shown to be acceptable through operating
experfence. Since the temperature differential is plant
specific, each plant ut11 verify the actual differential
temperature. :

To ensure that the boron g:ﬂ ration of the isolated loop
is 2 the boron comcentrat! ‘&be operating loops, a
Surveiilance is perfigrmed !fhpurs rior to opening either
the hot or cold leg ¥solation valve., Performing the
Surveillance 2 hours prior to opening gither the hot or cold
leg isolation valve provides reg nassurance that the
boron concentration differen:es stay within acceptable
thr

Timits until the loop is unig@¥ated. This Frequency has
been shown to be acceptable ough operating experience,

REFERENCES 1. [Unit Name] FSAR, Section [15.2.6]), "[Title]."

WOG STS B 3.4-125 12/31/90 5:48pm



RCS Loops—Test Exceptions
B 3.4.19

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.19 RCS Loops—Test Exceptions

BASES

BACKGROUND

The primary purpose of this test exception is to provide an
exception to LCO 3.4.4, "RCS Loops—Modes | and 2," to
L reactor criticality under no flow conditions during
PHYSICS TESTS (natural circulaticn) demonstration,
pblackout, and loss of offsite power) to be performed
b low THERMAL POWER levels. Section XI of 10 CFR
pendix B (Ref. 1), requires that a test program
8g to ensure that structures, systems, and
M. perform satisfactorily in service. Al
Bry to ensure that the specified design
Bt exceeded during normal operation and
| gparational occurrences must be tested. This
testing ts W ddepart of the design, construction, and
0 B ;ntzas specified in GDC 1, Quality
Ref. 2).

The key objectiveg' ® g8 mrogram are to provide
assurance that the Aty has

validate the ana'y ‘Whed in the design and

k. e B used to predict plant
response, to provide ™ L4 dCnstallation of
equipment at the facility has been sR@emplished in
accordance with the design, and MR'WePMily that the ope-ating
and emergency procedures are ade te. " Testing is performed
prior to initial criticality{#iring startup, and following
low power operaticns,

The tests [Each faulty shall specify the tests] will include
[verifying the ability to establish and maintain natura)
circulation following a plan’ .rip between 10% and 20% of
RATED THERMAL POWER (RTP), , .orming natural circulation
cooldown on emergency power, and during the cooldown showing
that adequate boron mixture occurs and that pressure can be
controlled using auxiliary spray and pressurizer heaters
powered from the emergency power sources).

WOG ST§

(continued)
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BASES (continued)

RCS Loops—Test Exceptions
B 3.4.19

APPLICABLE
SAFETY ANALYSES

The tests described above require operating the plant
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
applizability.

The NRC Interim Policy Statement allows the test exceptions
to be included as part of the LCOs which they affect. This
LCO was retained as a separate LCO for clarity.

LCO

This LLO orovides an exemption to the requirements of
LCO 3.4.4, "RCS Loops—MODES | and 2."

The LCO isogrovidod to allow for the performance of PHYSICS
TESTS in MODE 2 (after a refueling), where the core cooling
requirements are :ign1fican i ferent than after the core
has been operating. ‘he LCO, plant operations would
be held bound to gSs;Mal1pperating LCOs for reactor
coolant loops and ‘¢ tdon (MODES | and 2), and the
appropriate tests could“ be med

: ﬁ
In MODE 2 where core pdi!r evel is eqhs1derab1y lower and
the associated PHYSICS TES ,ﬁMU§§ performed, operation is
allowed under no flow cond¥tions provided ERMAL POWER
< P-7 and the reactor trip setpoints of QPERABLE power
level channels are set at < 25% RTP. ThM€ ensures, if some
problem caused the plant to enter 1 and start
increasing plant power, the Reactow 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 LCO is applicable when performing low power PHYSICS
TESTS without »ny forced convection flow. This testing is
performed to establish that heat input from nuclear heat

(continued)
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RCS Loops-—Test Exceptions

B 3.4.19
. HASES (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 Al

THERMAL POWER is > the P-7 interlock setpoint 10%, the
only acceptable action is to ensure the reactor trip
breakers are opened immediately in accordance with Required
#~tion A.1 to prevent operation of the fuel beyond its
qe;:gﬂ 1imits, Opening the reactor trip breakers wil)
shutdown the reactor and prevent operation of the fuel
outside of its design limits,

SURVETLLANCE SR_3.4.19.1
REQUIREMENTS

Verification'thi% the power level is < the P-7 interlock
setpoint, 10% will ensure that the fuel design criteria are

not violated during the perform
The Frequency of once per hour {8 adequate to ensure that

the power level does not ed the 1imit., Plant operations
are conducted slowly ‘during the perfarmance of PHYSICS TESTS

mance of the PHYSICS TESTS.

and monitoring the power level once per hour is sufficient
to ensure that the power level does not exceed the limit,
SR_3.4.19.2

The power ran?e 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

| RTS is properly aligned to provide the required degree of

| core protection during the performance of the PHYSICS TESTS.
The time 1imit 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, 'Qunl1t{ 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
Plants," 1588.
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Accumulators
B 3.5.1

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.1 Accumylators

BASES

BACKGROUND

The functions of the ECCS accumulators are to supply water
to the reactor vessel duiing the blowdown phase of a
Toss-cf-coolant accident (LOCA), to provide inventory to
help accomplish the refill phase that follows thereafter,
and to provide Reactor Coolant System (RCS) makeup for a
small- break LOCA,

The blowdown phase of a Targe-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 (S1) 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-11
with the pressurizer pressure measurement channels to ensure
that the valves will automatically open as RCS pressure
increases to above the permissive circuit P-11 setpoint.

{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 [lectrical and Electronic
Engineers (IEEE) Standard 279-1971 (Ref. 1) vor "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 entirc contents ¢f sne
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, consearvative
assumptions are made concerning the ava:lability 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. I[n cold
leg break scenarios, the entire contents of one accumulator
are assumed to be lost through the break.

The limiting large-breax 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 4:1llpm



. BASES (continued)

Accumulators
B 3.5.1

APPLICABLE
SAFETY ANALYSES
(continued)

As a conservative estimate, no credit is taken for ECCS pump
flow until an effective delay has elapsed. This delay
accounts for the diesels starting and the pumps being loaded
and delivering full flow. The delay time is conservatively
set with an waditional 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 1s 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 accumulutcrs 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 < 2200°F;

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

¢. Maximum hydrogen generation from a zirconium-water
reaction is € 0,01 times the hypothetical amount that
would be generated if all of the metal in the cladding
cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; and

d. Core 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.

(continted)
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Accumulators
B 3.5.1

BASES (continued)

'LICABLE Ot 9 ge- and small

AFETY ANALYSES contained accumulator

continued)

AF break LOCA analyses, a nominal
. water volume is used. The contained
s t same as the deliverable volume for the
accumuiators, since the accumulators are emptied once
discharged, or 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
£111ing 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.

)

fhe min n boron concentration setpoint is used in the
post-LOCA boron concentration calculation. The calculation
is performed te 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

The large- and small-break LOCA analyses are performed
the minimum nitrogen cover pressure, since sensitivity
analyses have demonstrated that higher nitrogen cover
pressure results in a computed peak clad temperature
benefit.

on containment mass and energy releases from the
are accounted for in the appropriate analyses

A\
9.

riterion 3 of the NRC Interim




Accumulators
B 3.5.1

. BASES (continued)

LCO 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

. follows:)

APPLICABILITY In MODES 1 any 2, and in MODE 3 with RCS pressure
> 1000 psig, the accumulator OPERABILITY requirements are
based on full power operation. Although “20ling
requirements decrease as power decreases, the accumulators
are still required to provide core cooling as long as
elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At
préssures < 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 MODE 3, with RCS pressure < 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)

. (continued)
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Accumulators
B 3.5.1

BASES (continued)

APPLICABILITY A Note has been inciuded to provide clarification that
(continued) Conditions A and B for this LCO are treated as an entity
with a single Completion Time.

ACTIONS Al

If the boron concentration of one accumulator is notl within
limits, it must be returned to within the 1imits within

72 hours. In this condition, ability to maintain
subcriticality or minimum boron precipitation time may be
reduced. The boron in the accumulaters contributes to the
assumption that the combined ECCS water in the partially
recovered core during the early reflooding phase of a large-
break LOCA i1s 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, Boiling of ECCS water in the
core during reflood concentrates boron in the saturated
1iquid 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 Le inoperable at the time SR 3.5.1.4 is
performed. Required Action A.1 applies to restore such
equipment to OPERABLE status.

8.1

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
l-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
BASES (continued)
SURVETLLANCE administrative controls, such as valve position indications,
"CQUIREMENTS available to the operator that ensure that a mispositioned
(continued) fsolation valve will be quickly identified.
SR _3.5.1.2 and SR_3.5.1.3

Verification every 12 hours of each accumulator’s borated
water voiume 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
1imits are reachea Operating experience has shown this
Frequency to be appropriate for early detection and
correction of off-norw-! ‘rends. 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_3.5.1.4

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 horon
concentration requirements,

[For this facility, an accumulator's boron concentration is
measured as follows:]

SR_3.%.1.9

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)
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WOG STS B 3.5-8 12/27/90 4:1lpm



be ava)
¢ coincident
f the breakers is
Since this survei
1S removed, a surve
day Freque was
hat the breas

2000 psig

avoiding

“Criteria for Pre

Power Generating Stat

(6], "[Emergenc

Regulatiuns, Pa
Emergency

Nuclear Power




-

LN Kt ) IN 5y ' M t
¢ ¢ )
l : ¢ ! per ]
BASH
BACKGROUN The funct r f the Ef is to provi CGYé ing and
"y tive reactivity t pr re tha the reactoy ¢ 1
[ tor b (1"" ANy f 1 f | ace jent
2 - ent (LOCA). coolant leakag
reater than th u.‘.nt““ty of the r H"n‘. .A'UL",
c b on
¥y [
7 b ejection a
l 1 3
» v ndary ant a fent., it 1din
\
ur nty ad team release oy 0s§¢ ' ‘.-w'!wqu.vl andg
COTL
team generator tube rupture (SGTH
ne addit r f negative reactivity 15 designed ;""7.1""‘v
for t!} f econdary coolant accident where primary
10W 1 add enough § tive reactivity t achieve
L { * X
y " v rr t sian f\rdr! power
! } y f 4
. Y nree pi § { L 4
eq re ¥ 11at n, and hot the
’ ’
n phase, wat nn watay
4 v ) 1
; ) ge tank (RW y v lant
vete RCS throu 181 water
I . -
i VE t ron 4 W ' OY( na
Or a ¢ t maint n f’, nel '\)..
’ " "wr r ¥
nta ant im ave enc e required
net f itiv ! tion 1§
. 1 ) .
witched to the cont ment imp tor 1 1eg recirculatior
. . ,
Atter approximately 24 hours, the t > tiow ifted tc
1! ’ 1 &g re Y \. I ;' dS5¢ t DY v 1f 3 Da kKt Usr :
wi h would red o tha | 3, n the tor F the Ye an
'V re ,’yr ‘. ! "' 'S .\d' \'
)
ne ; ( v \ 9 f thros ,‘V';("'th' S Ul vystems enty “‘ a
harair ¥ ¥ ¥ { fety R ; y r 1) t¢ T {iate
y y v 104 ’ 4 on ".‘ RUS W he Fa 3
N
.y 4
¢ \ ¢ ) C A
w ‘ 4 { ;'




1pIng, va ¢S5,
water from the
the accidents described
of each subsystem are
RHR pumps, heat exchang
hree subsystems consi

€ interconnected ar

i capal
‘\ul"' the
intey ! Ling and re
opera th the abi

site ) achieve

phase of LOCA recovery,
m the RWST to the ECI
each subsystem and each
ne discharge from the centr

rior to antering the boror
the plant utilizes a BIT)
ply lines, each of whic

|

-
4
"7
e
I3

cold leg The dis
"

les and feeds an inject
control valves are s
This balance ensure:
to meet the analysis assumg
the RCS cold legs
depressurize the RCS below
s, the centrifugal charging
pressure decreases below
this period, the steam
part of the core cooli

ase of LOCA reco 4 X pumg
the containment sump. RHR
er ECCS pumps '

(continued)

continued)




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 1ine break (MSLB). The limiting design conditions
occur when the negative moderator temperature coefficient
is highly negative, such as at the end of each cycle.

Durin? low temperature conditions in the RCS, limitations
are placed on the maximum number of ECCS pumps that may be
OPZRABLE. 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 lcads start immediately in the programmed
sequence, 1f offsite power is not available, the engineered
safety feature buses shed normal operating loads and are
connected to the emergency diesel generators (EDGs).
Safeguard loads are ther actuated in the programmed time
sequence. The time delay associated with diesel starting,
sequenced loading, and pump startin? determines the time
required before pumped flow is available to the core
following a LOCA,

The active ECCS components, along with the passive
accumulators and the RWST covered in LCO 3.5.1,
"Accumulators,” and LCO 3.5.4, "Refueling Water Storage Tank
(RH?T).“ provide the cooling water necessary to meet GDC 35
(Ref. 1).

APPLICABLE The LCO helps te 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 < 2200°F;

(continued)

(continued)
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BASES (continued)

ECCS—Operating
B 3.5.2

LCO
(continued)

The flow path for each train must maintain its designed
independence to ensure that no single failure can disable
both ECCS trains.

[For this facility, the following suppert 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 limitin? Design Basis A..ident, 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 MOUE 3
requirements are bounded by the MODE ! analysis.

This LCO 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 ba 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 i-Z.cated in Note 2, LCC 3.0.4 and SR 3.0.4 are excepted
f.r entry into MODE 3. This exception is required for
plants with an LTOP arming temperature at or near the MODE 3
boundary temperature of 350°F. LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System," requires that
certain pumps be rendered inoperable at and below the LTOP
arming temperature. When .his temperature is at or near the
MODE 3 boundary temperature, time is needed to restore the

(continued)
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BASES (continued)

ECCS—Operating
R3.52

ACTIONS An event accom.anied by a loss of offsite power and the
{continued) failure of an EDC can disable one ECCS train until power is
restored. A reliahility analysis (Ref. 6) has shown that
the impact of haviry one full ECCS train inoperable is
sufficiently small to justifv continued operation for
72 hours.
The Completion Time of Required Action A.1 has been provided
with a Note to clarify that all ECCS components for this LCO
are treated as an entity with a single Completion Time,
t.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, [or example, acceptable combinations of out-of-service
components include:

1. centrifugal charging pump in train A\ and SI pump
in train B (components serve differ:nt
functions),

2. centrifugal charging pump in train A and
containment sump .solation valve in train B
(components are in separate, parallel flow
paths);

b. Far example unacceptable combinations of inoperable
cemponents 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 describes situations in which one component,
such as an RHR crossover valve, can disable botl' 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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. BASES (continued)

ECCS——Operating
B 3.5.2

ACTIONS
(continued)

is not available, the facility is in a condition outside the
accident analysis., Therefore, LCO 3.0.3 must be immediately
entered,

B.l 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 nct apply. This
is done by placing the plz * in MODE 3 within 6 hours and
MODE 4 within 12 hours. . .« allowed Cumpletion Times are
reasonable, based on operating experi¢nce of the cime
required to reach the required plant conditions from full
power in an orderly manner and without challenging plant
systoms.

SURVETLLANCE
REQUIREMENTS

SR _3.5.2.1

Verification of proper valve positina ensures that che

flow path from the ECCS pumps to th. RCS is maintained,
Misalignmen: of these valves could render both EcCS trains
inoperable. Securing these valves in position by remova) of
power or by key-locking the ~ontrol in the correct position
ensures that they cannot change position as a result of &n
active failure or be inadvertently misaligned. These valves
are of the type described in Reference 5 that can disat]:
the function of both ECCS trains and invalidate the

accident analyses. A 12-hour Frequency is cunsidered
reasonable in view of other administrative controls that
will ensure that a mispositioned valve is unlikely,

SR_3.5.2.2

Verifying the correct «lignment for manual, power-opecated,
and automatic valves in the ECCS flow paths provides
assurance that the proper flow paths will exist for ECCS
operation. This SR does not apply to valves that are
locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior te
locking, sealing, or securing. A valve that receives an
actuation signal is allowed to be in a non-accident position
provided the valve will automatically reposition within the
proper stroke time. This surveillance does not require any

(continued)
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BASES (continued)

ECCS—-Operating
B 3.5.2

SURVETLLANCE
REQUIREMENTS
(continued)

testing or valve manipulation. Rather, it involves
verification that those valves capable of being
mispositioned are in the correct pasition. The 3)-day
Frequency of this SR was derived from inservice testing
requirements for performing valve testing at least once
every 92 days. The Frequency i1s further justified in view
of the procedural controls governing valve operation and as
a means providing added assurance of correct valve
pesitions.

SR_3.5.2.3

With {he exception of ihe o' srating centrifugal charging
pump, the ECCS pumps zre n 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 nioing from the ECCS pumps to the RCS full
of water @ sures 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 nun-condensible gas (e.?.. air, nitrogen, or hydrogen)
into the reactor ves:2] following an SI signal or during
shutdown cooling. The 31-day Freuency takes into
consideration the gradual nature oy 33s accumulation in the
ECCS piping and the procedural controls governiny system
operation.

SR_3.5.2.4

Periodic surveillance testing of £CCS pumps to detect gross
degradation caused by impeller structural damage or other
hydraulic component nroblems 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 pump
characteristic curve. This verifies both that the measurec
performance is within an acceptable tolerance of the
original pump baseline performance and that the perfirmance
al the test flow is greater than or equal to the performance
assumed in the plant safety analysis. SRs are speciiied in
the Inservice Testing Program, which encompasses Section XI
of the ASME Code. Section XI of the ASME Code provid s the
activities and Frequencies necessary to satic y the
requirements,

(continued)

WOG STS

(¢contynued)

B 3.5-20 12/27/90 4&:1lpm



. BASES (continued)

ECCS—Operating
B 3.5.2

SR_3.5.2.5 and SR 3.5.2.6

These surveillances demonstrate that each automatic ECCS
valve actuates to its required position on an actual ar
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 i1t is prudent that these
surveillances only be performed during a plant outage. This
i1s due to the plant conditions needed to perfcrm the SRs and
the potential for unplanned plant transients i7 the SRs are
performed with the reactor at puwer. The 18-mon.h frequency
15 also acceptable based on consideration of the design
reliability (and confirmin? operating experience) of the
equipment. The actuation logic is tested &~ part of
Engineered Safety Feature Actuation System testing, and
equipment performance is monitored as part of the Inservice
Testing Program,

R_3.6.2.7

Realignment of valves in the flow path on an SI signal is
necessary for proper ECCS performance. These valves hav:
stops to allow proper positioning for restricted flow to a
ruptured cold leg, ensuring that the other cold lege receive
at Teast the required minimum flow. This surveiliance 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 was developed considering
1t 1s prudent that this surveillance only be performed
during a plant outage. This is due to plant conditions
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.

SURVETLLANCE
REQUIREMENTS

(continued)
WOG STS
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BASES (continued)

ECCS - Shutdown
B35

LCO
{continued)

In MODE 4, an ECCS train consist: of a contrifu?al charging
subsystem and an RMR 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 grovido an abundant supply of water from the
RWST to the RCS via the ECCS pu™ « and their respective
supply headers to each of the four J1d leg injection
nozzles. In the long term, this : uw path may be switched
10 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:)

Ca— a—

APPLICABILITY

In MODES 1, 2, and 3, the OPERABILITY requirements for ECCS
are covered by LCO 3.5.2, "ECCS~~Operating."”

In MODE 4 with RCS temperature below 350°F, one OPERABLE
ECCS train is acceptab’e without single faiiure
consideration, on the b sis of the stable reactivity of the
reactor and the iimited core cooling requirements,

In MODES 5 and 6, plant cunditions are such that the
probability of an event reauiring ECCS injection is
extremely low. Cure cooling requirements in MODE § are
addressed by LCO 3.4.7, "RCS Loops—MODE 5, Loops Filled,"
and LCO 3.4.8, "RCS Loops-—~MODE 5, Loops Not Filled."

MODE 6 core cooling requirements are addressed by LCO 3.9.5,
"RHR and Coolant Circulation—Hioh Water Level,” and

LCO 3.9.6, "RHR and Coolant Circulation——Low Water Level."

WOG §1§

(continued)
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ECCS— Shutdown

B 305!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 § since no decay heat removal
capability is available.

Ll

When the Required Actions of Condition B cannot be completed
within the required Completion Time, a controlled shutdown
should be inftiated. Twenty-four hours is a reasonable
time, based on operating experience, to reach MODE § in an
orderly manner and without challenging plant systems or
operators,

The Note associated with Required Action C.]1 is intended to
restrict entry into this condition to wher at least one RHR
loop 1s OPERABLE. The Note also is intended to convey the
suspension of further action to reach MODE & 1f, while in
Condition C, all RHR Toops become inoperable. Should the
plant be in Condition A, no RHR 1oogs OPERABLE, 1t 1s 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 1§ restored to OPERABLE status. Should the plant
be in Condition B only, an inoperable centrifugal charging
Toop, it is possible to reach MODE § by using an RHR loop.

SURVE ILLANCE The applicable surveillance descriptions from Bases 3.5.2
REQUIREMENTS apply.
REFERENCES The applicable references from Bases 3.5.2 apply.
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RWST
B3.5.4

. B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B3.5.4 Refueling Water Storage Tank (RWST)

BASES

BACKGROUND The RWST supplies borated water to the Chemical and Volume
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 separaie, redundant supply
headers durinx 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
mode. The recirculation mode 1s 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 be assumed to occur
. coincidentally with the Design Basis Events.

The switchover from normal operation to the in{ection phase
of ECCS operation requires changing centrifugal charging
Eump suction from the CVCS volume control tank (VCT) to the
WST through the use of isolation valves. Each set of
isolation valves is interlocked so that the VCT isclation
valves will begin to close once the RWST isolation valves
are fully open. Since the VCT 1s under pressure, the
preferred pump suction will be from the VCT until the tank
is isolated. This will result in a delay in obtaining the
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
fnjection (S1) 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 Yines that ensure that 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 Spray System
(continued) pumps 1§ transferred to the containment sump, the 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 eventua)
loss of suction head for the ECCS pumps.

This LCO ensures that:

a. The RWST contains sufficient borated water to support
the ECCS during the injection phase;

b. Sufficient water volume exists in the containment
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

¢. The reactor remains subcritical following a LOCA.

Insufricient water in the RWST could result in insufficient
cooling capacity of cove spray (CS) when the transfer to the
recirculation mode occurs., lmpro&xr boron concentrations
could result ir loss of SHUTDOWN MARGIN or excetsive boric
acid precipitition 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 ar explicit assumption in non-LOCA events since the
requirad volume is a small fraction of the available volume,
The de’iverable volume limit is set by the LOCA and
containn. t 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 tenk (BIT) with a ht?h boron concentration, Ffor
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

(continueo)

(continued)
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. BASES (continued)

RWST
B3.5.4

BACKGROUND
(continued)

boron concentration 1s an explicit assumption in the
fnadvertent ECCS actuation analysis, although it is
typically a non-limiting event and the results are very
insensitive to boron concentrations. The maximum
temperature is a conservative assumption that minimizes the
additional cooling in the feedline break event analysis; the
minimum 1s an assumption in both the MSLB and inadvertent
ECCS actuation analyses, although the inadvertent ECCS
actuation event s typically non-limiting.

APPLICABLE
SAFETY ANALYSES

During accident conditions, the RWST provides a source of
borated water to the ECCS and Containment Spray System
pumps. As such. it provides containment cooling and
depressurization, core cooling, and replacement inventory,
and is a source of negative reactivity for reactor shutdown
(Ref. 1), The design basis transients and applicable safety
analyses concerning each of these systems are discussed in
the Applicable Safety Analyses section of Bases B 3.5.2,
"ECCS—Operating"; B 3.5.3, "ECCS—Shutdown"; and B 3.6.6,
“Containment Spray ana Cooling Systems." Reference to these
analyses 1s used to assess changes to the RWST 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
results show that the departure from nucleate boiling design
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
or the RWST vaives, and a glO]~second stroke time for the
VCT valves. Plants with a BIT 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 1imit of
(466,200] gallons and the lower boron concentration 1imit of
[2000) ppm are used to compute the post-LOCA sump boror

(continued)
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. BASES (continued)

RWST
B 3.5.4

LCO
(continued)

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

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

APPLICABILITY

In MODES 1, 2, 3, and 4, RWST OPERABILITY 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
must also be OPERABLE to support their operation. Core
cooling requirements in MODE 5 are addressed by LCO 3.4.7,
"RCS Loops-—MODE 5, Loops Filled," and LCO 3.4.8,

"RCS Loops—MODE 6, 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

LCO 3.9.6, "Residual Heat Removal and Coolant Circulation—
Low Water Level."

ACTIONS

Al

If the RWST borated water volume, boron concentration, cr
borated water temperature is not within limits, it must be
returned to within 1imits within 1 hour. In this condition,
neither the ECCS nor the Containment Spray System can
perform its design function. Under these condit ons, 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 l1imit of 1 hour to restore the
RWST to OPERABLE status is based on this condition
simultanaously 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)
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RWST
B 3.5.4

BASES (continued)

ACTIONS B and 8.3

(continued)
If the RWST cannot be returned to OPERABLE status within the
associfated Completion Time, the plant must be placed in a
MODE in which the LCO does not”asplg. This 1s done by
placing the plant in at least t 3 within 6 hours and in
MODE & within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach
the required MODES from full power in an orderly manner
and without challenging plant systems,

SURVETLLANCE SR_3.% ‘1

REQUIREMENTS
Verification ever~ 4 - ~ that the RWST borated water
temperature s ms it the 1imits assumed in the
accident anal} Lu 1% dvort enough to identify a

temperature changz that would approach either temperature
1imit and has been shown to be acceptable through operating
experience.

The SR is modified by a Note that eliminates the requirement
to perform this surveillance when ambient air temperatures
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
measured as follows:)

SR._3.5.4.2

Veriftication 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
ollows:)

(continued)

(continued)
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. BASES (continued)

RWST
B3.5.4

SR..3.5.4.3

Verification every 7 days that the boron concentration of
the RWST is within the required band ensures that the
reactor will remain subcritical folloutn? a LOCA, Further,
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 ve
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 concencration is measured as
ollows:)

SURVETLLANCE
REQUIREMENTS

(continued)
REFERENCES
NOG STS

gUnit Namog FSAR, Section [6], “[Title]," and
ection [15], *[Title)."
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Seal Injection Flow
B 3.5.5

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B 3.5.5 Seal Injection Flow

BASES

BACKGROUND

This LCO is agp]icuble only to those units that utilize the
centrifugal charging pumps for safety injection (S1). The
function of the seal injection throttle valves during an
accident 1s similar to the function of the ECCS throttle
valves in that each restricts flow from the centrifuga)
charging pump header to the Reactor Coolant System (RCS).

The restriction on reactor coolant pump (RCP) seal injection
flow 1imits 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 SI.

APPLICABLE
SAFETY ANALYSES

A1l ECCS subsystems are taken credit for in the large-
break loss-of-coolant accident (LOCA) at full power

$Rof. 1). The LOCA a~  iis establishes the minimum flow
or the ECCS pumps. . centrifugal charging pumps are also
credited in the small-uceak 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 ﬁumps. but are not limiting
in their design. Reference to these analyses is made in
assessing changes to the Seal Injection System for
evaluation of their effects in relation to the acceptance
Timits in these analyses.

This LCO ensures that seal injection flow of < [40) gpm,
with centrifugal charging-pump discharge header pressure

2 {2480] psig and charging flow control valve fully spen,
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 core 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)
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BASES (continued)

Seal Injection Flow
B 3.5.5

APPLICABLE
SAFETY ANALYSES
(continued)

the charging ?umps alone deliver sufficient fluid to
overcome the loss and maintain RCS inventory. Sea)
injection flow satisfies Criterion 2 of the NRC Interim
Policy Statement.

LCO

The intent of the LCO 1imit on seal injection flow 15 to
make sure that flow through the RCP seal water injection
Tine 1s Tow enough to ensure that sufficient contrifu?al
charging pump injection flow is directed to the RCS via the
injection points (Ref. 2).

The LCO 18 not strictly a flow limit, but rather a flow
1imit based on a flow {1ne resistance. In order to
establish the proper flow 1ine 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 ?ump discharge
pressure is greater than or equal to the value specified in
this LCO. The contrifu?al charging pump dtschar?e 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 1ine than at normal operating pressure. The valve
settings established at the prescribed centrifugal charging
pump discharge header pressure result in a conservative
valve position shouls RCS pressure decrease. The additional
modifier of this LCO, the control valve (charoin? flow for
four loop units and a = 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
disc arfo pressure and control valve position as specified
by the LLO, a flow 1imit {s established. It is this flow
Timit that is used in the accident analyses.

The Yimit on seal injection flow, combined with the
centrifugal charging pump discharge header pressure 1imit
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
fn the accident analyses.

(continued)
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Seal Injection Flow
B 3.5.%

. BASES (continued)

LCO
(continued)

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

[For this facility, those required support systems which,
upon their failure, do not require dec arin? the Seal
ln{ection Systen inoperable and their justification are as
follows:)

APPLICABILITY

In MODES 1, 2, and 3, the seal injection flow 1imit is
dictated by ECCS flow requirements, which are specified for
MODES 1, 2, 3, and 4. The seal injection flow limit 1s not
applicable for MODE 4 and lower, however, because high seal
fnjection flow 1s less critical as a result of the lower
fnitial RCS pressure and decay heat removal requirements in
these MODES. Therefore, RCP seal injection flow must be
Timited in MODES 1, 2, and 3 to ensure adequate ECCS
performance,

. ACTIONS

Al and A2

With the seal injection flow exceeding 1ts limit, the amount
of charg!ng flow available to the RCS may be reduced, Under
this condition, action must be taken to restore the flow to
below its 1imit or to place the unit in a MODE in which this
system is not required. The l-hour Completion Time to
restore the seal injection flow is for prompt action that
will reduce the flow to within its l1imit., 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 1 hour for Required Action A.l
1s made with the charging flow control valve, the operator
has 4 hours from the *ime the flow 1s known to be above the
Timit to correctly .c.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

(cont inued)
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Seal Injection Flow
B 3.5.5

. BASES (continued)

REFERENCES 3 [Unit Name] FSAR, Section [6], "[Title)," and
section [15], "[Title]."

2. Title 10, Code of Federal Regulations, Part £(. 46,
"Acceptance Criteria for Emergency Core Cooling
Systems for Light-Water Nuclear Power Plants," 1974,

e e
S
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BIT
B 3.5.6

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
B3.5.6 Boron Injection Tank (BIT)

BASES

BACKGROUND

The BIT is part of the Boron Injection System, which is the
primary means of quickly 1ntroducing negative reactivity
into the Reactor Coolani System (RCS) on a safety injection
(S1) signal.

The main flow path through the Boron Injection System is
from the discharge of the centrifugal charging pumps through
lines equipped with an flow element and two valves in
parallel that open on an S signal. The valves can be
operated from the main contrel board, The valves and flow
elements have main contro) board indications. Downstream of
these valves, the flow enters the BIT (Ref. 1).

The BIT 1s 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
controlled by temperature elements located near the bottom
of the BIT. The temperature elements also activate high and
Tow alarms 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. The 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
cumps takes suction from the boron injection surge tank
(BIST) and discharges to the BIT. The solution then returns
to the BIST. Normally, one puag 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 centrifugal charging pumps, The solution
?f the BIT 1s injected into the RCS through the RCS cold
egs.

WOG STS
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. BASES (continued)

BIT
B3.5.6

LCo

This LCO establishes the minimum requirements for contained
volume, boron concentration, and temperaty « of the BIT
inventory (Ref. 2). This ensures that an adequate sugpl of
borated water is available in the event of a LOCA or MSLB to
maintain the reactor subcritical following these accidents,

To be considered OPERABLE, the 1imits 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) s determined to be
inoperable, then the BIT is also inoperable.

[For this facilit{. 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:)

. APPLICABILITY

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.

ACTTONS

-

A.l

If the required volume is not present in the BIT, both the
hot lTeg recirculation switchover time analysis and the boron
precipitation analysis would not be met., Usder these
conditions, prompt action must be taken to restore the
volume to above its required l1imit to declare the tank
OPERABLE, or the plant must be placed in a MODL in which the
BIT is not required.

The BIT boror concentration is considered in the hot leg
recirculation switchover time analysis, the boron
precipitation analysis, and the reactivity analysis for &n

(continued)
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BASES (continued)

Bi1
B 3.5.6

ACTIONS
(continued)

BIT must be restored to OPERABLE status (Reguired Action
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 chalienge plant
safety systems or operators.

SURVEILLANCE
REQUIREMENTS

SR_3.9.6.1

Verification every 24 hours that the BIT water temperature
fs at or above the specified minimum temperature is frequent
enough to identify a temperature change that would approach
the temperature 1imit. 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:)

58 35.59

Verification every 7 days that the BIT contained volume is
above the required limit is frequent enough to assure that
this volume will be available for quick injection into the
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 1s within the required band ensures that the reactor
remains subcritical following a LOCA, limits return to power
folloyin? an MSLB, and maintains the resulting fump pH in an
acceptable range so that boron precipitation will not occur

(continued)
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Containment

B 3.6.)
B 3.6 CONTAINMENT SYSTEMS
B 3.6.1 Containment (lce Condenser)
g, .
BACKGROUND The containment is a free-standing steel pressure vesse)

that 15 surrounded by a reinforced concrete shield building.
The containment vessel, including all its penetrations, is a
low-1eakage stee) shell that is designed to contain the
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 1icensing basis (e.g., a specified fraction of 10
CFR 100 Yimite), 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
prassure vesse! with hemispherical dome and a concrete base
mat with steel membrane. gt 1s completely enclosed by a
reinforced concrete shield building. An annular space exits
between the walls and domes of the stee] containment vessel
and the concrete shield building to provide for the
collection m1x1n?. holdup, and contrelled release of
containment out eaka?e. lce Condenser containments utilize
an outer concrete building for shielding and an inner stee)
containment for leak tightness,

Containment piping penetration assemblies provide for the
passage of process, service, sampl\n?. and instrumentation
pipelines into the containment vessel while maintaining
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 stee)
containment and ite penetrations establish the leakage-
limiting boundary of the containment. Maintaining the
containment OPERABLE Timits the leakage of fission-product
radioactivity from the contairment to the environment. Loss
of contuinment OPERABILITY could cause site-boundary doses,
in the event of a DBA, to exceed values given in the

(continued)
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BASES (continued)

Containment
B 3.6.1

—

LCO d. The containment leakage rates are within their limils
(continued) as defined in the Containment Leakage Rate Testing
Program; and
e. The sealing mechanism associated with each penetration

(e.g., weids, bellows, or O-rings) is OPERABLE.

The Required Actions when other containment LCOs are not met
have been specified in these LCOs and not in LCO 3.6.1.
Compliance with the LCO will e:sure a containment
configuration that is structura.'v sound and will limit
leakage to those leakage rates assumed in the safety
analysis. As a result, offsite radiation exposures will be
mairtained within the iimits of 10 CFR 100 (Ref. 1) (or the
NRC staff-approved licensing basis) following the most
limiting PBA. 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 si?nal is guaranteed by compliance with
the SRs of LCO 3,6.3, *Contatnment Isolation
Valves." Some of the valves that must be closed
to meet the accident analysis assumptions may be
opened on an intermittent basis under
udministrative controls, These valv s are
fdentified 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 1imit, 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
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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. BASES (continued)

Containment
B 3.6.1

- —. ———

2. The status of ¢o. ‘ainment penetration isolation
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 contrels,

The OPERABILITY of the containment equipment hatch is
assured by compliance with the leakage criteria
established by 10 CFR 50, Appendix J (Ref. 2).

Containment air Tock OPERABILITY is required by LCO
3.6.2, "Containment Air Locks," which requires that at
Teast one door in each air lock be closed during MODES
1, 2, 3, and 4; that the air locks satisfy the
required 10 CFR 80, Appendix J (Ref. 2), leakage test
requirements, as described in t*e Containment Leakage
Rate Testing Program; and that the door interlocks
function as required.

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 peactor containment as
a whole, and each of its penetrations and isolation
valves, does not exceed the specified leakage rates.

The OPERABILITY of penetration sealing mechanisms 1s
?uaranteed by the successful completion of all the
eakage testing requirements stipulated in 10 CFR 50,
Appentix 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 as established in
the NRC staff-approved licensing basis,

LCO
(continued)
WOG STS

(continued)

B 3.6-5 01/07/91 11:00am



containmen

B 3.6

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material into containment In MODES 5 and 6 th
probability and consequences of these events are reduced
becavte of Lhe pressure and temperature limitations of thes
MODES Therefore, containment is not required to be
OrEPABLE in MODE 5 to prevent leakaoe of radioactive
material from containment The requirements for containment
during MODE 6 refueling operations are addressad i
LCO 3.9.4, "Containment Penetrations."

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The l-hour
Completion Time provides a period of time to correct the
problem commensurate with the imp . tance of maintaining
containment durtng MODES 1, 2, 3, and 4, This time period
also ensures that the probability of an accident (requiring
containment UP(RABI(ITY{ pccurring during periods where
ontainment is inoperable is minis

B.l and B.?2

The plant must be placed in a MODE in which the LCO does not
apply if containment cannot be restored to OPERABLE status
in the associated Completion Time. This is done by placing
the piant in at least MODE 3 within 6 hours and in MODE &
within 36 hours. The allowed Completion Times are
reasonable, based on operating experience, to reach “he
required MODES from full power in an orderly manner a>d
without challenging plant systems,

Maintaining the containment OPERABLE requires compliance
w.th 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

A
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Containment
B 3.6.]

B 3.6 CONTAINMENT SYSTEMS
B 3.6.1 Containment (Atmospheric)

BASES

—

AACKGROUND

The containment is comprised of the concrete reactor
building, its steel liner, and the penetrations through this
structure. The structure is designed to contain radiocactive
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 190 CFR 100 (Ref. 1) or the NRC staff-approved licensing
basis (e.g., & specified fraction of 10 CFR 100 limits).
Additionally, this structure provides shielding from the
fission products that may be present in the containment
atmusphere following accident conditions.

The contaimment is a reinforced concrete structure with a
cylindrical wail, 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 tightness
during operating and accident conditions.

For containments with ungrouted tendons, the cylinder wall
is prestressed with a post-tensioning system in the vertical
and horizontal directions, and the dome roof is prestressed
utilizing a three-way post-tensioning system.

The concrete reactor building 1s required for structural
integrity of the containment under DBA conditions. The
steel liner and its penetrations establish the leakage-
Timiting boundary of the containment. Maintaining the
containment OPERABLE l1imits the leakage of fission-product
radioactivity from the containment to the environmert. Loss
of containment OPERABILITY could cause site-boundary doses,
in the event of a DBA, to exceed values given in the
licensing basis. A1l leakage-rate requirements and SRs
conform with 10 CFR 50, Appendix J (Ref. 2), as modified by
approved exemptions.
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PLICABLI The safety design basis for the containment is that the
AFETY ANALYSES containment must withstand the press

sures and temperatures of
the ]'H]"ng DBA without yx;rbﬁ\r; the JP\\Q' 'pakdgb rate
such that, in conjunction with the other containment systems
and ENGINEERED SAFETY FEATURE systems, the release of

’ +

\

L | " ¥ ~ rh

progu radioactivity subsequent to a DBA wi
in dose in excess of the ‘

licensing basis

1

vad I Ue?

The DBAs that result in a challenge to conta .
OPERABILITY from high pressures and temperatures are a
of-coolant accident (LOCA). a steam line break,
ejection accident (REA) (Ref lease
ignificant fission=product radicactiy ithin contai
ccur from a LOCA or a REA. The DBA analyses assume

and a r

T s '
L 3 L ’
N

the containment 1s OPERABLE at event initiation su
for the DBAs involving release of fission-product

radioactivity, release to the environment is controllad
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. i
lefined 10 CFR 50, Appendix J (Ref. 2), as L : the
naximum allowable containment Yeakage rate at the calculated
eak containment internal pressure (P ) resulting from the
limiting DBA. The allowable leakage rate represented by
forms the basis for the acceptance criteria imposed on a)
centainment leak-rate testing For this unit, L = [0.1])%
per day and P = [44.]1] psig, which results from the

|
“d
3

I

design basis LOCA (Ref, 4)

stactory lcakage-rate test results is a requirement for

establishment of containment OPERABILITY. The
ptance criteria applied to accidental releases
tive mater \d', to ¢ ¢ J ‘onment are giver ir

radiation dose v

member of the general public who remains
Ision-area boundary for 2 hours followi
postulated fi release; oy

(continued)




. BASFS (continued)

Containment
B 3.6.1

APPLICABLE
SAFETY ANALYSES
(continued)

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

The Timits 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
fodine exposure, or both. The NRC staff-approved licensing
hasis may use some fraction of these limits.

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

LCO

The requirements stated in this LCO define the performance
of the containment fission-product barrier, The containment
design leakage rate (L ) is an assumed initial condition.
containment OPERABILITY is maintained by limiting leakage to
wit?in the acceptance criteria of 10 CFR 50, Appendix J
(Ref. 2).

The ¢ ta =ent LCO requires that containment OPERABILITY be
maint ed. Other containment LCOs support this LCO by
ensuri,

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

1. capable of being ciosed by an CPERABLE automatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
deactivated automatic valves secured in their
closed positions, except as proevided in
Reference [ ]:

b. All equipment hatches are closed;

c¢. Each air lock is OPERABLE (see LCO 3.6.2, Condition C,
Note 1);

(continued)
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BASES (continued)

Containmen®
B 3.6.1

LCO d. The containment lTeakage rates are within their 1imits
(continued) as defined in the Containment Leakage Rate Testing

Program;

e. The seaiing mechanism associated with each penetration

(e.g., welds, bellows, or O-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

fnspectiens of the steel liner and penetrations for

evidence of deterioration or breach of integrity.
The Required Actions when other containment LCOs are not met
have been specified in those LCOs and not in LCO 3.6.1.
Compliance with 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, oft. .e radiation exposures will be
maintained within the 14mits of 10 CFR 100 (Ref. 1) (or the
NRC staff-approved licensing basis) following the most
Timiting 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 LCO 3.6.3, "Containment Isolat un
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 Rs of LCO 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

(continued)
(continued)
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BASES (continued)

Containment
B 3.6.1

LCO
(continued)

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 isola* on
valves that are required to be ~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, anc SR 3.6.3.4. The
valves, which must be closed to meet Lhe accident
analysis assumptions, may be opened on an
intermittent basis under administrative controls.

The OPERABILITY of the containment equipment hatch is
assured by compliance with the leakage criteria
established by 10 CFR 50 Appendix J (Ref. 2).

The OPERABILITY of containment air locks required by
LCO 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 10 CFR
50, Appendix J (Ref. 2), leakage test requirements, as
described in the Containment Leakane Rate Testing
Program; and that the door interlocks function as
required,

The containment leakage rate requirements of 10 CFR
50, Appendix J (Ref. 2), and the Containment Leakage
Rate Testing Program 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.

The successful completion of all the leakage-testing
requirements stipulated in 10 CFR 50, Appendix J
(Ref. 2), is necessary to ensure the OPERABILITY of
penetration sealing mechanisms,

The measures implemented to meet the above requirements

ensure that the containment wiil 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) guidelires, or some fraction established

in the NRC staff-approved licensing basis.
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BASES (continued)

Containment
B 3.6.1

APPLICABILITY

In MODES 1, 2, 3, and 4, 2 DBA could cause a release of
radioactive material into containment., In MODES § and 6,
the probability and consequences of these events are reduced
due to the pressure and temperature limitations of these
MODES. Therefore, containment is not required to be
OPERABLE in MODE 5 to prevent leakage of radioactive
material from containmeni. The requirements for containment
during MODE 6 refueling operations are addressed in

LCO 3.9.4, "Containment Penetrations."

ACTIONS

Al

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 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 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 s 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
reascnable, based on operating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plant systems.

SURVETLLANCE
REQUIREMENTS

3R._3.6.1.1

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)
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Containment
B 3.6.1

B 3.6 CONTAINMENT SYSTEMS
B 3.6.1 Containment (Subatmospheric)

BASES

I

BACKGROUND

The containment is comprised of the concrete reactor
building, its steel iiner, and the penetrations through this
structure. The structure is designed to contain radicactive
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.'.. a specified fraction of 10 CFR 100 limits).
Additionally, this structure provides shielding from the
fission products that may be present in the containment
atmosphere following accident conditions.

The contaimment 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
tightness during operating and accident conditions.

For containments with ungrouted tendons, the cylinder wall
is prestressed with a post-tensioning system in the vertical
and horizontal directions, and the dome roof is prestressed
utilizing a three-way post-tensioning system.

The concrete reactor building s required for structural
1nte?rity of the containment under DBA conditions. The
steel liner and its penetrations establish the leakage-
limiting boundary of the containment. Maintaining the
containment OPERABLE Timits the leakage of fission-product
radioactivity from the containment to the environment. Loss
of containment OPERABILITY could cause 3ite-boundary dosec,
in the event of a DBA, to exceed values given in the
licensing basis. A1l leakage-rate and SRs conform with

10 CFR 50, Appendix J (Ref. 2), as modified by approved
exemptions,

APPLICABLE
SAFETY ANALYSES

The safety aesign basis for the containment is that the
containment must withstand the pressures and temperatures of

(continued)
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Containment
B 3.6.1

BASES (continued)

APPLILABLE the 1imiting DBA without exceeding the design leakage rate
SAFETY ANALYSFS  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
Ticensing basis.

The DBAs that result in a challenge to containment
OPERABILITY from high pressures and temperatures are a loss-
of-goolant accident (LOCA), a steam 1ine break, and a rod
fon 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 1s 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 &)lowable leakage rate of (0.1)% of
containment air weight per day (Ref. 4). This leakage rate,
used to evaluate ofgtite doses resulting from accidents, is
defined in 10 CFR 50, Appendix J (Ref. 2), as L, : the
maximum allowable containlent leak e rate at the calculated
peak containment internal pressure {P.) resulting from the
limiting DBA. The allowable leakage Fate represented by L,
forms the bas'~< for the acceptance criteria 1mposed on all
containment .akage-rate testing. For this unit,
[0.1)% per day and P, = [40.4] psig, which results Prom the
Timiting design basi$ 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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BASES (continued)

Containment
B 3.6.1

APPLICABLE
SAFETY ANALYSES
(continued)

The limits established in 10 CFR 100 (Ref. 1) are a
whole-body dose of 25 rem or a dose of 300 rem to the
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,

LCO

The requirements stated in this LCO define the performance
of the containment fission-product barrier. The containment
L, s an assumed initial condition. containment QOPERABILITY
is matntained by limiting leakage to within the acceptance
criteria of 10 CFR 50, Appendix J (Ref. 2).

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

a. All penetratfons 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
clesed positions, except as provided in
Reference [ ];

b. A1l equipment hatches are closed;

¢. Each air lock is OPERABLE (see LCO 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.9., welds, bellows, or O-rings) is OPERABLE; and

(continued)
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Containment

B 3.6.1

BASES (continued)
LCO f. The structural integrity of the containment is assured
(continued) by the successful completion of the Containment Tendon

Surveillance Program and by the associated visual
inspections of the steel liner and penetrations for
evidence of deterioration or breach of integrity.

The Required Actions when other containment LCOs are not met
have been specified in those LCOs and not in LCO 3.6.1.

Compliance with 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, 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
liT:ting DBA. The provisions of this LCO 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 coentainment
isolation signal is guaranteed by compliance with
the SRs of LCO 3.6.3, “Containment [solation
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 LCO 3.6.3 ensure that the associated
containment isolation valves close within the
required time limit, that the affected
penetraticn 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 «ll1 penetrations and
valver wubject to Type B and C tests shall be
less tnan 0.6 L,

(continued)

(continued)
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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 iLhe 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).

¢. The OPERABILITY of containment air locks required
by LCO 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 docr interlocks
function as required.

d. The containment 1eakage-rate requirements contained in
10 CFR 50, Appendix J (Ref. 2}, and the Containment
Leakage Rate Testing Program are implemented to ensure
that the reactor containment as a whole, and each of
its penetrations and isolation valves, does not exceed
the specified leakage rates.

e. The OPERABILITY of penetration sealing mechanisms is
?uaranteed by the successful completion of all the
eakage-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 te the 10 CFR
100 (Ref. 1) guidelines or rome fraction established in the
NRC staff-approved licensing ba:is.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radicactive material into containment. In MODES 5 and 6,

(continued)

. (continued)
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BASES (continued)

Containment
B 3.6.1

APPLICABILITY
(continued)

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

LCO 3.°.4, "Containment Penetrations."

ACTIONS

Ad

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The 1-hour
Completion Time provides a period of time to correct the
problem that is commensurate with the importance of
maintaining containnent 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

[f 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 b:
placing the plant in at least MODE 3 within & 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 ir an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR._3.6.1.1

Maintaining the containment OPERABLE requires compliance
With the visual examinations and leakage-rate test
requirements of 10 CFR 59, Appendix J (Ref. 2), as modified
by approved exemptions as described in the Containment
Leakage Rate Tasting 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)
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Containment

B 3.6.1
B 3.6 CONTAINMENT SYSTEMS
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 vessei, including all its penetrations, is a
low-leakage steel shel) designed to contain radioactive
material that may be released from the reactor core
following a Design Basis Accident (DBA) such that offsite
radiatfon exposures are maintained within the requirements
of 10 CFR 100 (Ref. 1) or the NRC staff-approved licensing
basis (0.?.. 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 1s a vertical cylindrical steel
pressure vessel with a hemispherical dome and ellipsoidal
bottom, completely enclosed by a reinforced concrete shield
building., A 4-ft-wide annular space exists between the
walls and domes of the steel containment vessel and the
concrete shield building to permit inservice inspection and
collection of containment outleikage. Oual containments
utilize an outer concrete building fer 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)
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Containment
B 3.6.1

APPLICABLE
SAFETY ANALYSES

The safety design basis for the containment is that the
containment must withstand the pressures and temperatures of
the 1imiting 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 & 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
signififcant fdssion-product radicactivity within containment
can occur from a LOCA or a REA. The DBA analyses assume
that the containment i1s 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 %0, Aqfendix J (Ref. 2), as
L,: the maximum allowable containment Jeakage rate at the
calculated peak containment internal pressure (P ) resulting
from the 1imiting DBA. The allowable leakage rate
represented by L forms the basis for the acteptance
criteria imposed on all containment leakage-rate testing.
For this unit, L, = [0.1]% per day and P, = [46.3] 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
Tow-population-zone boundary for the duration of the
accident.

(continued)
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Containment
B 3.6.1

BASES (continued)

LCO The Required Actions when other containment LCOs are not met
(continued) have been specified in those LCOs and not in LCO 3.6.1.

Compliance with LCO 2.6.1 will ensure a containment
configuration that is structuraliy 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 Yimits of 10 CFR 100 (Ref. 1) (or the
NRC staff-approved licensing basis) following the most
}1?;t1ng DBA, The provisions of this LCO are implemented as
oliows:

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 LCO 3.6.3, "Containmeni 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 LCO 2.€£.3 ensure that the associated
cortainment isolation vélves 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 isoiation
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)
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BASES (continued)

Containment
B 3.6.1

ACTIONS

A.l

In the event containment is inoperable, containment must be
restored to OPERABLE status within 1 hour. The l-hour
Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining
containment during MODES 1, 2, 3, and 4. This time period
also ensures that the probability of an accident (requiring
containment OPERABILITY) occurring during periods where
containment s inoperable is minimal.

B.1.and B.2

[f containment cannot be restored to OPERABLE status in the
associated Completion Time, the plant must he placed in a
MODE in which the LCO does not apply. This is done by
placing the plant in at least MODE 3 within & hours and in
MODE 5 within 36 hours. The allowad Completion Times are
reasonable, based on rating experience, to reach the
required MODES from full power in an orderly manner and
without challenging plamt systems.

SURVEILLANCE
REQUIREMENTS

SR_3.6.1.1

Maintaining the containment OPERABLE requires compliance
with the visual examinations and leak.gé-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 LCO 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.

WOG STS
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Containment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS

B 3.6.2 (ontainment Air Lovks (Atmospheric, Subatmospheric, Dual, and
Ice Condenser)

BASES

BACKGROUND

= T ETT

Containment air locks form part of the containment pressure
boundary and provide a means for personnel access during all
MODES of operation.

Each atr lock is nominally a right circular cylinder,

10 feet in diameter, with doors at each end, which are
interlocked to prevent simultaneous opening. Ouring periods
when containment is not required tc be OPERABLE, 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. Each air-lock door
has been designed and tested to certify its ability to
withstand a gressuri 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 is OPERABLE. Each of the doors contains double
gasketed seals and local leakage rate testing capability to
ensure pressure integrity. To effect a leak-tight seal, the
air lock design uses pressure-seated doors (i.e., an
increase in containment internal pressure results in
increased sealing force on each door),

Each personnel air lock is provided with 1imit switches on
both doars that provide control room indication of door
position. Additionally, control roea indication is provided
to alert the operator whenever an air-lock door interlock
mechanism is defeated.

The containment air locks form sert of the containment
pressure boundary. As such, a‘r-lock integrity and air
tightness is essential to limit offsite doses from a DBA.
Not maintaining air-lock integrit, 2~ 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 exemptions.

WOG STS
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Containment Air Locks

B 3.6.2
BASES (continued)
LCO [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
probabi1ity 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 ieakage of radioactive material from
containment. The requirements for the containment air locks
during MODE 6 rtfueling operations are addressed in
LCO 3.9.4, "Containment Building Penetrations."

The Required Actions of Conditions A, B, or C are modified
by a Note that allows entry and exit to perform repairs on
the affected alr-lock component. If the outer door is
inoperable, then 1t may be easily accessed to repair. If
the inner door is the one that is inoperable, however, then
a short time exists when the containment boundary is not
intact (during access through the outer door). The ability
to open the OPERABLE door, even if it means the containnent
boundary is temporarily not intact, is acceptable due to the
low prubability of an event that could pressurize the
containment during the short time in which the OPERABLE door
is expected to be open. After each entry and exit, the
OPERABLE door must be immecdiately 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 Time.

ACTIONS AL, A2.1, A2.2.1, and A.2.2.2

With one air-lock door inoperahle in one or more containment
air locks, the OPERMBLE 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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. BASES (continued)

Containment Air Locks
B 3.6.2

ACTIONS
(continued)

be completed within 1 hour. This specified time period is
consistent with the ACTIONS of LCO 3.6,1, "Containment,"
which requires containment be restored to OPERABLE status
within 1 hour.

In addition, the inoperable coor in each affected air lock
must be restored to OPERABLE status, or the affected air
Tock penetration must ne isolated by locking closed the

LE air-lock door. On~ of these two Required Actions
must be completed within the [ hour Completion Time. The
24-hour Completion Time is considered reasonable for
restoring the air-lock door to OPERABLF status considering
the OPERABLE door ¢~ the affected air '~% is being
maintained closed.

Required Action A.2.2.2 verifies tiat an air lock with an
inoperable door has been isolated by the use of a locked-
closed OPERABLE air-lock duor. This ensures that an
acceptable containment lean ‘ge boundary is maintained. The
leakage-ratz acceptance criteria are as defined, in
accordance with 10 CFR 50, Agpendix J, within SR 3.6 2.1.
The Completion Time of once per 31 days is pased on
engineering judgment and i1s 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.

8.1, 8.2.1, B.2.2.1, and B.2.2.2

With an air-leck door interlock mechanism inoperable in one
or more air locks, the Required Actions and associated
Completion Times consistent with Condition A ave 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.

€.l 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 Compietion Time. This specified time period is

(continued)
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. BASES  .ontinued)

Containment Air Locks
B 3.6.2

SURVEILLANCE
REQUIREMENTS
(continued)

-

The SR has been modified by a Note to indicate an inoperable
air-lock door does not invalidate the previous sucressful
performance of an overall air-lock leakage test. This is
considered reasonable since aither air-lock door i capable
S;Apr0v1ding a fisston-product barrier in the event of a

SB.2.6.2.2

The air-lock door interlock {s designed to prevent

simu) ous opening of both doors in a single air lock.
Since Doth the inner and outer doors of an uir lock are
designed to withstand the maximum expected post-accident
contaiument pressure, closure of e.ther door will ensure
containment OPERABILITY. Thus, the door interlock feature
ensures that containment OPERABILITY is maintained while the
atr Tock is being used for personnel transit in and out of
the contaimment. Perfodic testing of this interlock
demonstrates that the interlock will function as designed,
and that s‘,l\tlneouo inner and outer door opening w' ° not
inadvertently oreur. Due to the purely mechanical nature of
this interlock, and given that the interlock mechanism is
only challenged when containment is entered, this test is
only required to be ormed prior to entering containment,
but 1s not required more frequently than 184 days. The
184-day test interval is based on cagtzeering Judgment and
is considered adequate in view of ot indications of door
and interlock mechanism status available to operations
personnel.

[For subatmospheric containments, the Frequency of this SR
will be justified in the individual facility conversion to
tie new STS5.)

REFERENCES

WOG STS

1. Title 10, Code of Federal iegulations, 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 lsolation Valves
B 3.6.3

BASES (continued)

P

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 cunirinment leak tightness
fs maintained during and after an accident by minimizing
potential leakage paths to the environment. Therefore, the
OPERABILITY requirements proviue assurance that containment
Teakage assumed in the safety analysis will not be

5)

e System operates to supply outside air
nt ventilation and cooling or herting,
® reduce the concentration of noble

 SVEIRARLE 1
The Sﬁﬂ?&bwnw |
into the ¢
and may @

gases with

4 'nt prior to and during personne)
access. The s y and Qah=’st l1ines each contain two
isolation valves, their large size, the
[42)-1inch purge va n gome plants are not qualified for
automatic closure fr v open sition under OBA
conditions. Therefore, & iﬁ-g purge valves are
normally maintained ¢l through 4 to ensure
Teak tightness.

The Mini-Purge System operates to:

a. Reduce the concentration of noble gases within
containment prior to ard during dersonnel access, and

b. Equalize internal and external pressures,

Since the valves used in the Mini-Purge System are designed

to meet the requirements for automatic containment isolation
valves, these valves may be openea 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
deses resu\t1ng from major accidents. As delineated in
10 CFR 100 (Ref. 2), the determination of exclusion areas

(continued)

(continued)
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Containment lsolation Valves
B 3.6.3

. BASES (continued)

APPLICABLE
SAFETY ANALYSES
(continued)

and low-population zones surrounding a proposed site must
consider a fission-product release from the core with
offsite release based upon the expected Jemonstrable ieak
rate from the containment, This LCO is intended to ensure
that the offsite dose 1imits are not exceeded (1.e., %*at
the sctual containment leakage rate does »ot exceed the
value assimed in the safety arvalysis). As pary of the
c inment boundary, containment isolation valve
ITY is essential to containment OPERABILITY,

ere , the safety analysis of any event requiring

isolatfon of containment is applicable to this LCO,

The DBAs that could result in a release of radioactive
material within containment are a loss-of-coolant accident
$LOCAQ oF a rod ejection accident (Ref. 3). In the analysis
or each of g¢ accidents, it 1s assumed that containment
isolation valves are either closed or function to close
within the required 41selation time following event
inftiation. This ensures that potential leakage paths to
the environment thr containment isolation valves
(including cont It purge valves) are minimized. The
offsite dose calc fons assumed that the [42])-inch purge
valves were closed at event indtiation. Likewise, it is
assumed that the containment is fsolated such that release
of fission products o the eavirca=ant is controlled by the
rate of containment leukage,.

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 he general public who remains at the low-
population-zone boundary for the duration of the
accident.

The 1imits 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
indine exposure, or both. The NRC staff-approved licensing
basis may use a specified fraction of these limits.

(continued)
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Containment Isolation Vaives

B 3.6.3
. BASES (continued)
LCO The automatic isolation valves are considered OPERABLE when
(continued) their 1solation times are within limits and the valves

actuate on an automatic isolation signal. The containment
purge valves have different OPERABILITY requirements. The
[42])-1inch 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. §).

The normally closed isolation valves or blind flanges are
considered OPERABLE when manua) valves are locked-closed,
automatic valves are deactivated and secured in their closeo
positden (including check valves with flow through the valve
secured), and b1ind flanges and closed systems are in place.
Closed S{S ms are those systems designed in accordance with
Gbe 57 {(B&f. 1). These passive isoiation valves/devices are
those 1isted in Reference 3.

This LCO provides agsurance 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 1imits, or some fraction as established in the
NRC-sta*’ approved Ticensing 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 ‘s
declared inoperable are as follows:)

APPLICABILITY In MODES 1, 2, 3, and 4, « DBA could cause a release of
radioactive material to cintainment. In MODES § and 6, the

(continued)

. (continued)
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BASES (continued)

Containment lsolation Valves
B 3.6.3

APPLICABILI Y
(continued)

probability and consequences of these events are reduced due
‘o the pressure and temperature limitations of these MODES.
Therefure, 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
valver during MODE 6 refueling operations are addressed in
LCO 3.9.4, "Containment Building Penetrations.”

The Applicabdlity is modified by a Note allowing normally
locked- or s#aled-closed containment {solation valves,
.r%tho J=incli purge valves, to be opened

i1t erm y under administrative control. These
adminfstrative controls consist of stationing a dedicated
cperator, who 18 in continuous communication with the
control reom, at the controls of the valve. In this way,
the penetration be rapidly isolated if a valid contain-
mert isolation tx=gal is indicated. Due to the size of the
containment pUﬂ:e 1ine penetretion, and the fact that those
penetrations exhaust directly from the containment
atmosphere to the environment, these valves may not be
opened under administrative ~ontrel. The provisions of

LCO 3.0.4 apply.

A further Note has been added to provide glarification that
each penetration flow path is independent &nd is treated as
a separate entity with a separate Completion Time for the
purposes of this LCO.

ACTIONS

AL AL AZ2.], and A2.2.2

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 te be completed
within 1 hour in order to provide assurance that a
containment penetration is not open and causing a loss of
containment OPERABILITY. The assuciated Completion Time is
consistent with LCO 3.6.1, "Containment.” and is considered
@ reasorable length of time to complete the Required Action,

{continued)
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Containment lsolation Valves
B 3.6.3

. BASES (continued)

ACT IONS
(continued)

In the event that one or more containment isolation valves
are inoperable, efther the inoperable valve 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 fsolation barrfer that cannot be adversely
affected by a single active failure., Isolation barriers
that meet this criterion are a closed and deactivated

tic containment isolation valve, a c¢lesed manual

4 blind flang , Or & check valve inside containment
through the valve secured. For penetrations

“fsola in accordance with Required Action A.2.2.1, the

to containment. One of these two Required

1 be completed within 4 hours. The 4-hour

Time s reasor.ble considering the time required
ate netration and the rilative importance of
main‘uining containment OPERABILITY during MODES 1, 2, 3,
and 4, 53

valv‘iglld to isolate the penetration should be the closest
le.
‘ on

For affected panetratiens that cannot be restored to
OPERABLE status within the 4-hour Completion Time and have
been isolated in ageordance with Required Action A.2.2.1,
the affected penetrations must be verified to be isolated on
a periodic basis. This 48 necessary to ensure that
containment penetrations that are waquired to be isolated
following an accident and that are mo longer capable of
being automatically isolated, will be 4n the isolation
position shouid 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 & 1f not
performed more often than once per 92 days for valves inside
containment., The Completion Time of once per 31 days was
developed based upon Inservice Inspection and Testing
Program requirements to perform valve testing at least once
per 92 days. This Required Action does not require any
testing or valve manipulation. kather, it involves
verification, through & system walkdown, that those valves
outside containment and capable of potentially being
mispositioned are in the correct position, For the valves
inside containment, the time period specified as “"prior to
entering MODE 4 from MODE 5, if not performed more often
than once per 92 days," is based on engineering judgment and
1s considered reasonable in view of the inaccessibility of
the valves and other administrative controls that wil)
enrcure that valve misalignment is an unlikely possibility.

(continued)
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BASES (continued)

Containment Isolation Valves
B 3.6.3

ACTIONS
(continued)

Condition A has been modified by a Note indicating that this
Condition 1s not applicable to those penetrations with only
one containment isolation valve and a closed system inside
containment (i.e., the containment penetration is isolateo
in accordance with 10 CFR 50, Appendix A, GDC &7,

Reference 1). The Required Actions for Condition A Lssume
two valves in series are used to isolate the containment
penetration and satisfy single-failure concerns,

Required Actfon A.1 has been further iwodified by a Note
stating that Required Action A.1 is not applicable to
penetrations that have only one isolation valve. Since the
Note t’ » tion A excludes penetrations with only one
isolation valve and & ciosed system inside containment, the
Note to A.]l refers to penetrations with a single isolation
valve on & system that is open inside containment but ¢losed
outside contain . For these systems, if the single
isolation valve 18 inoperable, the intent is to go directly
to Action A.2.1. These systems are very small piping 1ines,
such as instrument Tines which are closed systems outside of
containment. The Justification for a Completion Time of

4 hours 1s analogous to that for Tines with two isolation
valves. This Note only applies to small lines,

B.l.B.2.1. and B.2.2

When one or more containment 1solation‘:lﬁvig are
inoperable, the inoperable valve(s) must be restored to
OPERABLE status or the affected penetration must be
fsolated. 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 §7 (Ref. 1) does not consider the
check valve an acceptable automdti- isolation valve. One of
these Required Actions must be con, leted within the 4-hour
Completion Time. The specified time period is reasonable
conslderin? the relative stability of the closed system
(hence, re iability% 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 1s isolated in
accordance with Required Action B.2.1, the affected

(continued)
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Containment Isolation Valve:
B 3.6.3

. BASES (continued)

ACTIONS
(continued)

penetration must be verified to be isolated on a periodic
basis. This {s necessary to ensure that contairment
OPERARILITY is maintained and that containment penetrations
required to be isolated fo]1ow1ng 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 operated under administrative contro)l and the
probability of their misalignment is low.

Condition B is modified by a Note indicating that this
Condition is only applicable to penetrations with on'y one
contaiament isolation valve and a closed system inside
sontatnment. This Note is necessary since this Condition is
written to specifically address those penetrations isolated
in a ce with 10 CFR 50, Appendix A, GDC 87 (Raf. 1).
GDC alYows those 1ines that enter containment but are
neither part of the reactor coolant pressure boundary nor
connected @frectiy to containment atmosphere Lo be isolated
by means of one containment isolation valve,

Lo L2010 and €22

In the event that one or more containment purge valves are
not within the purge valve leakage 1imits, purge valve
leakage must be restored to withim limits or the affected
penetration must be isolated. The method of isolation must
use at least one isolation barrier that cannot be adversely
affected by a single active failure. Tiolation barriers
that meet this criterion are @& (19s% and deactivated
automatic valve, a closed manwal 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 i1solated
in accordance with Required Action C.2.1, SR 3.6.2.7 nmust be
performed at least once per 92 days. This ensures that
degradation of the resilient seals is detected and confirms
that the leakage rate of the containment purge valves does
not ‘ncrease during the time the penetration is isolated.
The norma) rrequency of SR 3.6.3.7 is 184 days and is based
on an NRC initiative, Generic Issue B-20, "Containment
Leakage 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)
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Containment Isolation Valves
B 3.6.3

BASES (continued)

ACTIONS
(continued)

WOG STS

Therefore, a periodic interval of once per 92 davs is
appropriate.

Rl

With one or more containment isolation valves inoperable in
one or more penetration flow paths, verify that the Required
Actions have been inftiated for those supported systems
declared fnoperable by the support containment isolation
valves within @ Completion Time of [ ) hours.

The ‘ ]-hour Completion Time is defined as the most 1imiting
of a1l the Required Actions for all the supported systems
that need to be declared inoperable upen the failure of one
or more support features specified under Condition D,

Required Action D.1 ensures that those identified Required

Actions associated with ported syctems impacted by the
inoperabiity conte fsolation valves have been
initiated by entering the supported systems' LCOs.
[Alternatively, the a fate Required Actions for the

supported systems may be 1isted in the Required Actions for
Condition D of this LCO.)

For this facil *y, the identified supported systems
equired Actions are as follows:)

£l

With one or more containment isolation valves inoperable in
one or more penetravion flow paths, AND 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 1s 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)
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Containment lsolation Valves
B 3.6.3

. BASES (cont fnued)

ACTTONS
(continued)

their support systems must be OPERABL. - otherwise, a loss of
functional capability exists. A loss " functiona)
capability in this case may place the ope ation of the plant
outside the safety anal sis. Therefore, immediate action
must be taken to bring the plant to a MODE outside the
Apglicability of the LCO for the containment isolation
valves,

£ and F .2

If the Required Actions and associated Completion Times are
not met, the plant must be placed in a MODE in which the LCO

F‘ ”M‘,' This is done by placing the plant in at
eas’ within 6 hours and at Teast MODE § within

36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required MODES

from full power in an orderly manner and without challenging
plant sy S,

SURVETLLANCE

. REQUIREMENTS

SR_3.6.3.1

Each [42]-inch containment purge valve is required to be
verified sealed-closed at 3l-day intervals. This SR is
designed to ensure that a gross breaeh of containment is not
caused by an inadvertent or spurious ning of a
containment purge valve. Detailed analysis of the purge
vaives failed to conclusively demonstrate their ability to
close during a LOCA in time to prevent offsite dose limits
from exceeding 10 CFR 100 1imits (Ref. 2) or some fraction,
as established in the NRC staff-approved licensin? 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
‘sealed" has no connotation of leak tightness. The
Surveillance Frequency is a result of an NRC initiative,
Generic Issue B-24, related to containment purge valve use
during plant operations (Ref, 7).

(continued)
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BASES (continued)

Containment Isolation Valves
B 3.6.3

SURVE L LANCE
REQUIREMENTS
(continued)

SR_3.8.3.2

This SR ensures that the [8}»1nch purge valves are closed as
required or, if open, open for an allowable reascn. 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 personne)
entry, and Surveillance tests that require the valve to be
open. The [B]-inch purge valves are capable of closin? in
the environment following a LOCA. Therefore, these valves
are »1lowed to be open for limited periods of time. The

1 Surveillance Frequency 1s consictent with other

conta’ isolation valve requirements discussed under
SR 3.6.%.3.
SR_3.6.33

This SR requires verification that al) containment fsolation
manual valves and bl%u‘ flanges located outside containment
and required to be closed during accident conditions are
closed. The SR helps to ensure that post-accident leakage
of radioactive fluids or gases outside of the containment
boundary is within destgn 1imits. The Inservice Inspection
and Testing Program requires valve testing on a 92-day
Frequency. This SR does mot require any testing or valve
manipulation. Rather, it 3 volves «wrification, through a
system walkdown, that those valves outsdde gontainment and
capable of potentially being mispositfoned ave 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,
15 small. A second Note has been added that allows norm: )y
locked- or sealed-closed isolation valves to be opened
intermittently under administrative controls. These

(continued)
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Containment Isolation Valves

B 3.6.3
. BASES (continued)
SURVE ILLANCE 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 overal)
containment leakage rate to verify containment OPERABILITY.

SR_3.6.3.8

In subatmospheric containments, the check valves that serve
- # containment isolation function 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 intide containment atmosphere returns to subatmospheri.
condit oVlowing a DBA, SR 3.6.3.8 verifies the
ope;‘t’=='uf the check valves that are testable during plant
opergtion. The Frequency of 92 days is consistent with the
Inservice Imspection and Testing Program requirement for
valve testing on a 92-day frequency.

SR_3.6.3.9

, In subatmospheric containments, the check valves that serve
a containment isolation function are weight- or spring-
loaded to provide positive closure in the direction of flow.
This ersures that these chegk valves will remain closed when
the inside containment atmosphere r@furns to subatmospheric
conditions following a DBA. SR 3.6.8.8 verifies the
operation of the check valves that are not testable during
plant operation. The Freque of 18 months is based on
such factors as the inaccessibility of theses valves, the
fact that the plant must be shut down to perform the tests,
and the successful results of the tests on an 18-month basis
during past plant operation.

REFERENCES 1. Title 10, Code of fede.al Regulations, Part 50,
Agpendix A, "General Design Criteria for Nuclear Power
Plants":

| General Design Criterion 50, "Containment Desig..
Basis";

| General Design Criterion §2, "Capability for
‘ Containment Leakage Rate Testing";

(continued)

|
| . (continued)
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Contatnment leolation Valves
B 3.6.3

BASES (continued)

REFERENCES General Design Criterion 53, "Provisions for
(continued) Containment Inspection and Testing";

General Design Criterion 54, "Piping Systems
Penetrating Containment”;

General Design Criterion 56, "Primary Containment
Isolation”; and

General Design Criterion 57, "Closed System Isolation
Valves.*

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

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

4. Title 10, Code of Federal Regulations, Part 50,
Appendix J, "Primary Reactor Containment Leacaye
Testing for Water~Cooled Power Reactors."”

5. gUnit Name] FSAR, Section [ ], “[Containu:ont
ystems)."

Generic Issue B-20 "Containment Leakage Due to Seal
Deterioration.”

o

7. Generic Issue B-24 "Containment Purge Valve
Reliability."
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BASES (continued)

Containment Pressure
B 3.6.4A

LCO
(continued)

remain below the containment design pressure. Maintaining
containment pressure at greater than or equal to the (CO
lower pressure 1imit ensures that the containment will not
exceed the design negative-differential pressure following
the inadvertent actuation of the Containment Spray System.
Maintaining containment pressure within the 1imits of this
LCO ensures containment OPERABILITY,

g:.r this facility the following support systems are
requi to be OPERABLE to ensure containment pressure
channel OPERABILITY:)

Fur this facility, those required support systems which,
upon their fatlure, do not require declaring containment
pressure channels inoperable and their justification are as
folVYows: )

APPLICABILITY

-

In MODES 1, 2, 8, and 4, & DBA could cause a release of
radioactive material to containment., Since maintaining
containment pressure within design basis 1imits 1s essential
to ensure containment OPERABILIVY, the LCO is applicable in
MODES 1, 2, 3 and 4.

In MODES 5 and 6, the probability amd consequences of these
events are reduced due to the pressure and temperature
Timitations of these MODES. Therefore, maintaining
containment pressure within the Yimits of the LCO s not
required in MODE 5 nr 6 to ensure containment OPERABILITY,

ACTIONS

A.d

When containment pressure is not within the 1imits of the
LCO, 1t must be restored within 1 hour. The Required Action
is necessary to return operation to within the bounds of the
containment analysis. The l-hour Completion Time is
consistent with the ACTIONS of LCO 3.6.1, "Containment,"
which requires that containment be restored to OPERABLE
status within 1 hour.

(continued)
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BASES (continued)

Containment Pressure
B 3.6.4A

ACTIONS
(continued)

In the event that the required containment pressure channels
are found 1nogor|b1e. the containment pressure is considered
to be not within 1imits and Required Action [A.1] applies.

B.l and B.2

If containment pressure cannot be restored to within limits
in the fated Completion Time, the plant must be placed
in a n which the LCO does not apply. This is done by
p1|q!§l the plant in at least MODE 3 within 6 hours and in

S within 36 hours. The allowed Completion Times are

able, based on operating experience, to reach the
vequ Ii'fS from full power in an orderly manner and
without challenging plant systems.

SURVETLLANCE
REQUIREMENTS

SR_3.5.4A.1

Verifying that containment pressure = within limits ensures
that facility operation remain: wi .n the limits assumed in
the containment analysis, The 12-mour fFrequency 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 specified pressure
limits. Furthermore, the 12-hour Frequenty 4s 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."
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Containment Pressure
B 3.6.48

B 3.6 CONTAINMENT SYSTEMS
B 3.6.4B Containment Pressure (Subatmospheric)

BASES

BACKGROUND

Containment air partial pressure is a process variable that

is monitored and cont' )1led. The containment air partial

pressure is maintai . - as a function of refueling water
tank temperature and service water temperature

#ccording to Figure 3.6.4B-1 of the LCO, to ensure that,

followimng a Design Basis Accident (CBA), the containment
voul’t pressurize in less than 60 minutes to subatmospheric
1*1ons, and containment leakage would be such that
offsite r 10!:00 exposures would be maintained within the
requiresents of 10 (FR 100 (Ref. 1) or the NRC staff-
approved Ydgensing basis (e.g., a specified fraction of 10
CFR 100 1imits). Controlling containment partia)l pressure
within p ibed 1imits also prevents the containment
pressure from hg the containment design negative
pressure differential with respect to the outside atmosphere

in the event of amn imadvertent actuation of the Quench Spray
(QS) System.

The containment internal &ir partia) pressure limits of
Figure 3.6.4B-1 are derived from the input conditions used
in the containment DBA analyses. Limiting the containment
internal air partial pressure and tlmograture in turn 1imits
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
SAFETY ANALYSES

Containment air partial pressure is an initial condition
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 1ine break (SLB).
The LOCA and SLB are analyzed using computer codes designed

{continued)
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BASES (continued)

Containment Pressure
B 3.6.48

APPLICABLE
SAFETY ANALYSES
(continued)

to predict the resultant containment pressure transients,
DBAs are assumed not to occur simu1taneousl{ or
consecutively, The postulated DBAs are analyzed asiuming
degraded containment ENGINEERED SAFETY FEATURE (ESF) systems
(1.e., assuming the loss of one ESF bus), which is the
worst-case single active failure, resultin? in o1 @ train of
the QS System and one train of the Recirculation Spray
System bceooing inoperable. The containment analysis for
the DBA (Ref. 2) shows that the maximum peak containment
pressure, P,, results from the limiting design basis LOCA.

TH% aaximum design internal pressure for the containment is
(4 .0) !.1?. The fnitial conditions used in the containment
design 2s1s analyses were an air partial pressure of

[12.2]) psia an air temperature of [120]°F. This
resulted fn a maximum geak containment internal pressure of
[44.9] psig, which 15 less than the maximun design internal
pressure for the containment.

The containment was also desfgned for an external pressure
load of 59.2) sid (1.4, @ design minimum pressure of

[5.5]) psia). The inadvertent tion of the QS System was
analyzed to determine the reduction containment pressure
(Ref. 2). The initial condd! used ip the analysis were
(8.63 psia and [120)°F. fs resulted In a minimum pressure
inside containment of [7.7; psia, which 18 gonsiderably
above the design minimum of [5.5) psia,

For certain aspects of transient ageddent analyses,
maximizing the calculated containmemt pressure is not
conservative, In particular, the cocling effectiveness of
the Emergency Core Cooling System during the core re“lood
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
with 10 CFR 50, Appendix K (Ref. 3).

Containment pressure satisfies Criterion 2 of the NRC
Interim Policy Statement.

WOG STS
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. BASES  (continued)

Containment Pressure
B 3.6.48

LCo

Maintaining containment pressure within the Vimits shown in
Figure 3.6.4B-1 of the LCO ensures that in the event of a
DBA the resultant peak containment accident pressure will be
maintained below the containment desiyn pressure. These
limits also prevent the zontainment pressure from exceeding
the containment design negative pressure differentia) 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,
containment OPERABILITY is ensured. The LZO limits also
ensure the return to subatmospheric conditions within 60
minutes following a DBA.

[For this factlity, the following support systems are
required to be OPERABLE to ensure containment pre.sure
channe! 0 ILITY:)

(For this facility, those required support systems which,
upon their failure, do not require declaring containment
2r:ssure channels inoperable and their justification are as
ollows:]

. APPLICABILITY

e ———

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment, Since maintaining
containment pressure within dos}eﬂ tiott Timits is essential
to ensure containment OPERABILITY, the LCO is applicable in
MODES 1, 2, 3, and 4.

In MODES 5 and 6, the probability and consequences of these
events are reduced due to the Reactor Coolant System
ressure and temperature limitations of these MODES.
herefore, maintainin, containment pressure within the
limits of the LCO 1s not required in MODE 5 or 6 to ensure
containment OPERABILITY,

ACTIONS

Ad

When containment pressure is not within the 1imits of the
LCO, containment pressure must be restored to within these
Timits within 1 hour. The Required Action is necessary to
return operation to within the bounds of the containment

(continued)
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Containment Air Temperature
B 3.6.5A

BASES (continued)

AT TONS In the event that the required containment air tempe ature
(continued) channels are found inoperable, the contairment air
temperature is considered tc be not within Timits and
“aguired Action [A.1] applies.

dand B.2

The plant must be placed in a MODE in which the 1CO does not
apply Af the containment average air temperature cannot be
res to within its limit within the essociated
Compietion Time. This is done by p]acing the plant in at
Teast MODE 3 within 6 hours and in MODE 5 within 36 hours.
The allowable “omnletion Times are reasonable, based on
operating -xperience, to reach the required MCDES from full
power in an orderly man~er and without challenging plant
systems.

-

SURVETLLANCE SR__3.6.5A.1
REQUIREMENTS

Verifying tha. the containment average air temperature ic
within the LCO 1imit ensures that centainment operation
remains within the 1imit assumed in the containment
analyses. In order to «.termine the containment average air
temperature, an arithmetic average is .aledlated using
measurements taken at locations within the ¢ontainment that
were seiected to be representative of the overali
containment atmosphece. The 24-hour Frequency of this SR
was developed consideriny orarating experience related to
containmen. temperature v~ ‘iations and tempera.ure
instirument drift dur g tr velicable MODES. Furthermore,
the 24-hour Frequency ‘s crnsidered adequate in view of
other indications ava’iable in the control room, including
alarms, to alert the cperator to an abnorm.. containment
temperature condition.

—

REFERENCES 1., Title 10, Code of Federal Ragulatiens, Part 100,
“Determinaticn of Exclusion Area, Low Population Zone,
and Population Center Distance."

2. [Unit Name) FSAR, Section [ ], "[Containment
Systems]."

3. Title 10, Code of Federal Regulations, kart 50.49,
"Environmental Qualification of Electric Equipment
Important to Safety for Nuclear Power Plants."
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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) essumed 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
oné train each of Containment Spray System, Residual Heat
Removal System, and Air Return System being rendered
inoperable,

The Vimiting DBA for the maximum peak containment air
temperature 1¢ 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
compartment, the initial average containment air temperature
assumed in @he design basis analyses is [120]°F. This
resulted in a maximum containment air temperature of
(326])°F. The destgn tcmperature is [250]°F.

The temperature 1imits are used to establish the
environmental qualification operating envelope for both
containment compartments. The maximum peak containment air
temperature for both comtainment compartments was calculated
to exceed the containment design temperature for a [unit-
specific time period] during the trans'emt. The basis of
the containment design temperature, however, ‘s to ensure
the OPERABILITY of safety-related equipl‘itgagside
containment (Ref. 3). Therma)l analyses showad 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 fer the DBA SLB.

The temperature upper limits are also used in the
depressurization analyses to ensure *hat the minimum
pressure 1imit is maintained follow: an inadvertent
actuation of the Containment Spray Sy m (Ref. 4) for
both containment compartments.

The containment pressure transient is _.nsitive to the
initic]l air mass in containment and, therefore, to the
initial containment air temperature. The limiting DBA for
establishing the maximum peak containment internal pressure

(continued)

(continued)
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BASES (continued)

Containment Air Temperature
B 3.6.58

APPLICABLE
SAFETY ANALYSES
(continued)

is the LOCA. The temperature lTower limits, [85]°F for the
upper compartment and [100]°F for the lower compartment, are
used in this analyses to ensure that, in the event »f an
accident, the maximum containment internal pressure wil! not
be exceeded in either containment compartment.

Containment average air temperature satisfies Criterion 2 of
the NRC Interim Policy Statement.

LCO

During @ DBA, with an initial containment average
temperature within the LCO temperature limits, the

resultant peak accident temperature is calculated to

remain Within agceptable 1imits. As a result, the ability
of comtainment to perform its design function is ensured.

In MOPES 3 @nd 4, containment air temperature may be as )ow
as 60°F, beceuse the resultant calculated peak containment
accident pressure would not exceed the design pressure due
to a lesser amount of energy reieased from the pipe break in
these MODES.

(For this facility, the following Jort systems are
required to be OPERABLE to ensure containment air
temperature OPERABILITY:)

[For this facility, those required port systems which,
upon their failure, do not require declaring the containment
air temperature inoperable and their justification are as
follows:)

APPLICABILITY

In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6. the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.

WuG STS

(continued)
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Containment Air Temperature

B 3.6.58
. BASES (continued)
SURVEILLANCE Furthermore, the 24-hour Frequency is considered adcquate 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, Title 10, Code of Federal Regulations, Part 100.11,

"Determination of Exclusion Area, Low Pop ation Zone,
and Population Center Distance.,"

2. Unit Mame] FSAR, Section [ ], "[Containment
ystems]."

3. _Title 10, Cocda of Federal Regulations, Part 50.49,
*"Environmental Qualification of Electr’c Equipment
Important to Safety for Nuclear Power Plants.”

CTEREC L SREIRmIrEmAET e
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Containment Ai- Temperature
B 3.6.5¢C

B 3.6 CONTAINMENT SYSTEMS
B 3.6.5C Containment Air Temperature (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
adfation exposures are maintained within the guidelines of
CFR 100 (Ref. 1) or the NRC staff-approved licensing
basis (@.9., specified fracticn of 10 CFR 100 limits). The
contadmment average air *emperature 15 limited during norma)

operatirn te preserve the initial conditions assumed in the
accident analyses for a loss-of-coolant accident (LOCA) or

steam 1ine break (SLB).

The containment average air temperature limit is derived
from the fmput conditions used in the containment functiona)
analyses and the containment structure external pressure
analyses. This LCO ensures that initial conditions assumed
in the analysis of centainment response to a DBA are not
violated during plamt operations. The total amount of
energy to be removed from contatnment by the coantainment
spray and cooling systems during post-accident conditions is
dependent upon the quantity of ene raleased to the
containment due to the event, as well as the initial
containment temperature ard pressure. The higher the
initia! temperature, the more energy which must be removed,
resulting in a higher peak containment pressure and
temperature. FExceeding containment design pressure may
result in leakage greater than that issumed in the accident
analysis, Operation with containment temperature in excess
of the LCO 1imit violates an initial condition assumed in
the accident analysis.

APPLICABLE
SAFETY ANALYSES

Containment average air temperature is an initial condition
used in the DBA analyses tnat establishes the containment
environmental qualification operating envelope for both
pressure and temperature. T[he limit for containment average
air temperature ensures t'.at operation is maintained within
the assumptions used in che DBA anal /ses for containment.

contir au)
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BASES (continued)

Containment Air Temperature
B 3.6.5C

APPLICABLE
SAFETY ANALYSES
(continued)

The limiting DBAs considered relative to containment
OPERABILITY are the LOCA and SLB. The DBA LOCA and SLB

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, assumy.g the loss
of one ESF bus, which 1s the werst-case single active
fatlure, resulting in one train of the Quench Spray (QS)
system, and Recirculation  ay System being rendered

inoperable.

e Timiting DBA for t ¢ maximum peak containment air
temperature ix an SLB  The initial containment average air
temperaturo‘gciuned A the design basis analyses (Ref. 2) is
[1201°F. This resv.ted in a maximum containment air
temperature of (5871°°. The design temperature is [347]°F.

The temperature upper 1imit 45 used to establish the
envirenmental qualification operating envelope for
containment. The maxioim peak containment air temperature
*as calculat~4 to exceeg * 2 contaimment design temperature

a [unit = “1..¢c "im yerioda during the transient. The
w» 8 0of thy cuntainment design temperature, however, is to
anzire the OPERABILITY of safety-related equipment inside
vontainment (Ref. 3). Thermal aralyses showed that the time
interval during which the containment air temperature
exceeded the containment design temperature was short enough
“rat the equipment surface temperatures remained below the
esign temperature. Therefore, it 45 concluded that the
calculated transient containment air temperature is
acreptable for the DBA SLB.

The temperature upper limit is also used in the
depressurization analyses to ensure that the minimum
pressure 1imit 1s 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 1imit is used in this
analyses to ensure that, in the event of an accident, the
maximum containment internal pressure will not be exceeded.

(continued)
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Containment Air Temperature

B 3.6 5C
‘lll’ 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 .CO ‘emperature limit,
the resultant peak accident temperat.re is cornuted to

- pemain within acceptable limits, %s a result, t e ability
of containment to perform its design function is ensured,

[For this facility, the following support systems sro
required to be OPERABLE 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 chann.'t inoperable and their justification are
as follows:)

. APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive materia) to containment, In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature liritations of these MODES,
Therefore, maintaining containment average air temperature
within the 1imit 1s not required in MODE 5§ or 6.

ACTIONS Al

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 B-hour Completion Time2 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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tontainment Air Temperature
B 3.6.5C

BASES (continued) .

ACTIONS In the event that the required containment air temperature
(coitinued) channels are found inoperable, the containment air
temperature 1s considered to be not within 1imits and
Required Action [A.1] applies.

8. and B.2

The plant must be placed in a MODE in which the LCO does not
apply if the containment avivage air temperature cannot be
restored to within its Timits within the associated
Compietion Time. This is done by p1ac1ng the plant in at
least MODE 3 within 6 hours and in MODE & within 36 hours.
The allowable Completion Times are reasonable, based on
operating experience, to reach the required MODES from full
power in an orderly maaner without challenging plant
systems.

SURVEILLANCE SR__3.6.5C.1

REQUIREMENTS
Verifying that the containment avarage temperature is within
the LCO 1imits ensures that containment operation remains
within the 1imits assumed in the contajnment analyses. In
order to determine the containment average air temperature,
a weighted average is calcula*ed using measurements taken at
locations within containment that were serected to be
representative of the overall containment atmosphere. 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 nf Federal Regulations, Part 100,11,
“Determination of txclusion Area, Low Population
Center Distance."

- § [Unit Name] FSAR, Section [ ], "[Containment
Systems]."

(continued)

(continued)
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BASES (continued)

Containment Air Temperature
B 3.6.5C

REFERENCES
(continued)

Title 10, Coce of Federal Regulation, Part 50.49,
"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

B 3.6 CONTAINMENT SYSTEMS

B 3.6.6A

BASES

R e

(Atmospheric and Dual)

wontainment Spray and Cooling Systems
(Credit taken for iodine removal by Containment Spray System)

BACK(.~ OUND

Containment Spray System
The Containment Spray System supports containment

OPERABILITY by furnishing containment atmosphere cooling to

"imit post-accident pressure and temperature in containment
to 1eis than the design values. Reduction of containment
wiovsure and the iodine-removal capability of the spray
reduces the release of fission-precduct radioactivity from
contatnment to the environment, in the event of a Design
Basts Accident (DBA), to less than the guidelines of

10 CFR 100 (Ref. 1) or the NRC staff-approved licensing
basis (e.g9., the specified fraction of 10 CFR 100 1imits).
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-specified basis).

The Containment Spray System consists of two separate trains
of ecual capacity, each capable of meeting the design bases.
Each train includes a containment spray pump, spray headers,
ncrzles, valves, and piping. Each train is powered from a
separate ENGINEERED SAFETY FEATURE (ESF) bus. The refueling
water sturete tank (RWST) supplies borated water to the
Contat.mer. Spray System during the injection phase of
operatic .. In the recirculation mode of cperation,
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 reaions of Containment to
reuuce the Containmert pressure and temperature during a
LoA. The RWST solution temperature is an important factor
in determining the heat-removal capability of the
Containment Spray System during the injection phase. In the
recirculation mode of operation, heat is removed from the
containment sump water by the residual heat removal coclers,
Each train of the Containment Spray System provides adequate

(continued)
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Containment Spray and

PASES (continued)

APPLICAB .t integrity are the loss-of-coolant accident (LOCA) and the
SAFETY AALYSES steam line break (SLB) The LOCA and SLB are analyzed using
(continuad) 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
activ~ fatlure and results in one train of the Containment
voray System and Con*ainment Cooling System being rendered
inoperabls

Ine analysis and evaluation show that under the worst-case
cenarfo, the highest peak containment pressure is
(44.1] psig (experienced during a LOCA) The analysis shows
that the peak containiment temperature is [384.5])°F
(experienced during an SLB). Both results meet the intent
of the design basis (See Bas 6.4A, "Containment
geai and B 3.6.5A, "Conta, 1t Air Temperature," ¢
i discussion.) The analyses and evaluations ass
t-specivie war Jevel of | ], one containment spray
train and ont ontainment cooling train operating, and
"itiar (pre-acoident) containment conditions of [120]°F and
5] psig The analyses a:.2 22,ume @ response-time
d initiation to provide conservative peak calculated
nment pressure and temperature responses.
ertair spects of transient accident ana333rf,
izing t calculated centainment pressure is not
‘vative In particular, the effectiveness of the
y Co )0 em (ECCS) during the core refloc
01 , increases with increasing
nment backpressure, For these calculations, the
inment backpressure is calculated in a manner
ervative nimize, rather than maximize,
ated t Lt containment pressures in accor
pendix K (Ref. 3).

nadvertent containment spray aciuation has
actuation results in a
associated with the
of the air-tight
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. BASES (continued)

Containmeni Spray and Cooling Systems
B 3.6.6A

\PPLICABLE
2AFETY ANALYSES
(continued)

The modeled Containment Spray System actuation from the
centainment analysis is based on a response time associated
with exceeding the containment High-3 pressure setpoint to
achieve full flow through the Containment spray nozzles.
The Containment Spray Svstem total response time of

[60] seconds includes diesel generator startup (for loss of
offsite power), block 1)ading of equipment, containment
spray pumg startup, and spray-line filling (Ref. 4),

Containment cooling train performance for post-accident
conditions is given in feference 5. The result of thr
analysis is that each t ain can provide 100% of the required
’:ﬁk»cooling capacity during the post-accident condition.

e train post-accident cooling capacity under varying
containment ambient conditions, required to perform the
accident analyses, is also shown in Reference 6,

The modeled Containment Cooling System actuation from the
containment analysis 1s based upon a response time
associated with exceeding the containment High-3 pressure
setpoint to achleving full Containment Cooling System air
and safety-grade cooling water flrw. 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 and cooling syster- satisfy Criterion
3 of the NRC Interim Policy Statement.

LCO

During a DBA, 2 wintiur 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). Additionally, one containment spray train
is alse required to remove icdine from the ~ontainment
atmesphere and maintain offsite doses below the guidelines
of the licensing basis. To ensure that these requirements
are met, two containment spray trains and two Containment
cooling trains must be OPERABLE. Therefcre, in the event of
an accident, at least one train in each system operates,
assuming the sorst-case single active failure occurs.

{continued)
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BASES (continued)

Containment Spray and Cooling Systems
B 3.6.6A

LCO
(continued)

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 Contatnment Cooling System typically includes
demisters, cooling coils, dampers, fans, instruments and
controls to ensure an OPERABLE flow path.

{ﬁor this factlity, an OPERABLE Containment Cooling System
constitutes the foilowing:]

[For this faciYity, the support systems required to be

OPERABLE to ensur@ Centainment Spray System and Containment
Cooling System OPERABILITY are as follows:)

L o

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

In addition, each Containment 3pray 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 couid 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)

WOG STS

(continued)
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Containmert Spruy and Cooling Systems
8 3.6.6A

. BASES (continued)

SR_2.6.6A.1

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 C