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 PREFACE

This NUREG contains the improved Standard Technical Specifications (STS) for
General Electric (GE) BWR/4 plants. Revision 1 incorporates the cumulative
changes to Revision 0, which was published in September 1992. The changes
reflected in Revision 1 resulted from the experience gained from license
amendment applications to convert to these improved STS or to adopt partial
improvements to existing technical specifications. This NUREG is the result
of extensive public technical meetings and discussions between the Nuclear
Regulatory Commission (NRC) staff and various nuclear power plant licensees,
Nuclear Steam Supply System (NSSS) Owners Groups, specifically the GE Owners
Group, NSSS vendors, and the Nuclear Energy Institute (NEI). The improved STS
were developed based on the criteria in the Final Commission Policy Statement
on Technical Specifications Improvements for Nuclear Power Reactors, dated
July 22, 1993 (58 FR 39132). Licensees are encouraged to upgrade their
technical specifications consistent with those criteria and conforming, to the
extent practical and consistent with the licensing basis for the facility, to
Revision 1 to the improved STS. The Commission continues to place the highest
priority on requests for complete conversions to the improved STS. Licensees
adopting portions of the improved STS to existing technical specifications
should adopt all related requirements, as applicable, to achieve a high degree
of standardization and consistency.
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Reactor Core SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES

BACKGROUND

GDC 10 (Ref. 1) requires, and SLs ensure, that specified
acceptable fuel design limits are not exceeded during steady
state .operation, normal operational transients, and
anticipated operational occurrences (A00s).

The fuel cladding integrity SL is set such that no
significant fuel damage is calculated to occur if the limit
is not violated. Because fuel damage is not directly
observable, a stepback approach is used to establish an SL,
such that the MCPR is not less than the 1limit specified in
Specification 2.1.1.2 for [both General Electric Company
(GE) and Advanced Nuclear Fuel Corporation (ANF)

fuel]. MCPR greater than the specified 1imit represents a
conservative margin relative to the conditions required to
maintain fuel cladding integrity.

The fuel cladding is one of the physical barriers that
separate the radioactive materials from the environs. The
integrity of this cladding barrier is related to its
relative freedom from perforations or cracking. Although
some corrosion or use related cracking may occur during the
life of the cladding, fission product migration from this
source is incrementally cumulative and continuously
measurable. Fuel cladding perforations, however, can result
from thermal stresses, which occur from reactor operation
significantly above design conditions.

While fission product migration from cladding perforation is
just as measurable as that from use related cracking, the
thermally caused cladding perforations signal a threshold
beyond which still greater thermal stresses may cause gross,
rather than incremental, cladding deterioration. Therefore,
the fuel cladding SL is defined with a margin to the
conditions that would produce onset of transition boiling
(i.e., MCPR = 1.00). These conditions represent a
significant departure from the condition intended by design
for planned operation. The MCPR fuel cladding integrity SL
ensures that during normal operation and during AOOs, at
least 99.9% of the fuel rods in the core do not experience
transition boiling.

(continued)
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BASES

Reactor Core SLs
B 2.1.1

BACKGROUND
(continued)

Operation above the boundary of the nucleate boiling regime
could result in excessive cladding temperature because of
the onset of transition boiling and the resultant sharp
reduction in heat transfer coefficient. Inside the steam
film, high cladding temperatures are reached, and a cladding
water (zirconium water) reaction may take place. This
chemical reaction results in oxidation of the fuel cladding
to a structurally weaker form. This weaker form may lose
its integrity, resulting in an uncontrolled release of
activity to the reactor coolant.

APPLICABLE
SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of
normal operation and AOOs. The reactor core SLs are
established to preclude violation of the fuel design
criterion that an MCPR limit is to be established, such that
at least 99.9% of the fuel rods in the core would not be
expected to experience the onset of transition boiling.

The Reactor Protection System setpoints (LCO 3.3.1.1,
"Reactor Protection System (RPS) Instrumentation"), in
combination with the other LCOs, are designed to prevent any
anticipated combination of transient conditions for Reactor
Coolant System water level, pressure, and THERMAL POWER
level that would result in reaching the MCPR Tlimit.

2.1.1.1a Fuel Cladding Inteqrity [General Electric Company
(GE) Fuel]

GE critical power correlations are applicable for all
critical power calculations at pressures > 785 psig and core
flows > 10% of rated flow. For operation at low pressures
or Tow flows, another basis is used, as follows:

Since the pressure drop in the bypass region is
essentially all elevation head, the core pressure
drop at low power and flows will always be

> 4.5 psi. Analyses (Ref 2) show that with a
bundle flow of 28 x 10° 1b/hr, bundle pressure
drop is nearly independent of bundle power and
has a value of 3.5 psi. Thus, the bundle flow
with a 4. 5 psi driving head will be

> 28 x 10° Tb/hr. Full scale ATLAS test data
taken at pressures from 14.7 psia to 800 psia

(continued)
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BASES

Reactor Core SLs
B 2.1.1

APPLICABLE
SAFETY ANALYSES

2.1.1.1a Fuel Cladding Integrity [General Electric

Company (GE) Fuel] (continued)

indicate that the fuel assembly critical power at
this flow is approximately 3.35 MWt. With the
design peaking factors, this corresponds to a
THERMAL POWER > 50 % RTP. Thus, a THERMAL POWER
limit of 25% RTP for reactor pressure < 785 psig
is conservative.

2.1.1.1b Fuel Cladding Integrity [Advanced Nuclear Fuel
Corporation (ANF) Fuel]

The use of the XN-3 correlation is valid for critical power
ca]cu]at1ons at pressures > 580 psig and bundle mass fluxes
> 0.25 x 10° 1b/hr-ft? (Ref. 3). For operation at low
pressures or low flows, the fuel cladding integrity SL is
established by a limiting condition on core THERMAL POWER,
with the following basis:

Provided that the water level in the vessel
downcomer is maintained above the top of the
active fuel, natural circulation is sufficient to
ensure a minimum bundle flow for all fuel
assemblies that have a relatively high power and
potentially can approach a critical heat flux
condition. For the ANF 9x9 fuel_design, the
minimum bundle flow is > 30 x 10° 1b/hr. For the
ANF 8x8 fue] design, the minimum bundle flow is

> 28 .x 10° 1b/hr.  For all designs, the coolant
minimum bundle flow and maximum flow area are
such that the mass f]ux is always

> 0.25 x 10® 1b/hr-ft?. Full scale critical power
tests taken at pressures down to 14.7 psia
indicate that the fue] assembly critical power at
0.25 x 10° 1b/hr-ft? is approximately 3.35 MWt.

At 25% RTP, a bundle power of approximately

3.35 MWt corresponds to a bundle radial peaking
factor of > 3.0, which is significantly higher
‘than the expected peaking factor. Thus, a
THERMAL POWER 1imit of 25% RTP for reactor
pressures < 785 psig is conservative.

(continued)
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Reactor Core SLs

B 2.1.1
BASES
APPLICABLE 2.1.1.2a MCPR [GE Fuel]
SAFETY ANALYSES
(continued) The fuel cladding integrity SL is set such that no

s1gn1f1cant fuel damage is calculated to occur if the limit
is not violated. Since the parameters that result in fuel
damage are not directly observable during reactor operation,
the thermal and hydraulic conditions that result in the
onset of transition boiling have been used to mark the
beginning of the region in which fuel damage could occur.
Although it.is recognized that the onset of transition
boiling would not result in damage to BWR fuel rods, the
critical power at which boiling transition is calculated to
occur has been adopted as a convenient limit. However, the
uncertainties in monitoring the core operating state and in
the procedures used to calculate the critical power result
in an uncertainty in the value of the critical power.
Therefore, the fuel claddlng integrity SL is defined as the
critical power ratio in the limiting fuel assembly for which
more than 99.9% of the fuel rods in the core are expected to
avoid boiling transition, considering the power distribution
within the core and all uncertainties.

The MCPR SL is determined using a statistical model that
combines all the uncertainties in operating parameters and
the procedures used to calculate critical power. The
probability of the occurrence of boiling transition is
determined using the approved General Electric Critical
Power correlations. Details of the fuel cladding integrity
SL calculation are given in Reference 2. Reference 2 also
includes a tabulation of the uncertainties used in the
determination of the MCPR SL and of the nominal values of
the parameters used in the MCPR SL statistical analysis.

2.1.1.2b MCPR [ANF Fuel]

The MCPR SL ensures sufficient conservatism in the operating
MCPR 1imit that, in the event of an AOO from the limiting
condition of operation, at least 99.9% of the fuel rods in
the core would be expected to avoid boiling transition. The
margin between calculated bo1l1ng transition (i.e.

MCPR = 1.00) and the MCPR SL is based on a deta11ed
statistical procedure that considers the uncertainties in
monitoring the core operating state. One specific
uncertainty included in the SL is the uncertainty inherent

(continued)
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BASES

Reactor Core Sls
B 2.1.1

APPLICABLE
SAFETY ANALYSES

2.1.1.2b MCPR _[ANF Fuel] ‘(continued)

in the XN-3 critical power correlation. Reference 3
describes the methodology used in determining the MCPR SL.

The XN-3 critical power correlation is based on a
significant body of practical test data, providing a high
degree of assurance that the critical power, as evaluated by
the correlation, is within a small percentage of the actual
critical power being estimated. As long as the core
pressure and flow are within the range of validity of the
XN-3 correlation, the assumed reactor conditions used in
defining the SL introduce conservatism into the limit
because bounding high radial power factors and bounding flat
local peaking distributions are used to estimate the number
of rods in boiling transition. Still further conservatism
is induced by the tendency of the XN-3 correlation to
overpredict the number of rods in boiling transition. These
conservatisms and the inherent accuracy of the XN-3
correlation provide a reasonable degree of assurance that
there would be no transition boiling in the core during
sustained operation at the MCPR SL. If boiling transition
were to occur, there is reason to believe that the integrity
of the fuel would not be compromised. Significant test data
accumulated by the NRC and private organizations indicate
that the use of a boiling transition limitation to protect
against cladding failure is a very conservative approach.
Much of the data indicate that BWR fuel can survive for an
extended period of time in an environment of boiling
transition.

2.1.1.3 Reactor Vessel Water Level

During MODES 1 and 2 the reactor vessel water level is
required to be above the top of the active fuel to provide
core cooling capability. With fuel in the reactor vessel
during periods when the reactor is shut down, consideration
must be given to water level requirements due to the effect
of decay heat. If the water level should drop below the top
of the active irradiated fuel during this period, the
ability to remove decay heat is reduced. This reduction in
cooling capability could lead to elevated cladding
temperatures and clad perforation in the event that the
water level becomes < 2/3 of the core height. The reactor
vessel water level SL has been established at the top of the

(continued)
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BASES

Reactor Core SLs
B 2.1.1

APPLICABLE
SAFETY ANALYSES

2.1.1.3 Reactor Vessel Water Level (continued)

active irradiated fuel to provide a point that can be
monitored and to also provide adequate margin for effective
action.

SAFETY LIMITS

The reactor core SLs are established to protect the
integrity. of the fuel clad barrier to the release of
radioactive materials to the environs. SL 2.1.1.1 and

SL 2.1.1.2 ensure that the core operates within the fuel
design criteria. SL 2.1.1.3 ensures that the reactor vessel
water level is greater than the top of the active irradiated
fuel in order to prevent elevated clad temperatures and
resultant clad perforations.

APPLICABILITY

Sts 2.1.1.1, 2.1.1.2, and 2.1.1.3 are applicable in all
MODES.

SAFETY LIMIT
VIOLATIONS

2.2.1

If any SL is violated, the NRC Operations Center must be
notified within 1 hour, in accordance with 10 CFR 50.72
(Ref. 4).

2.2.2

Exceeding an SL may cause fuel damage and create a potential
for radioactive releases in excess of 10 CFR 100, "Reactor
Site Criteria," limits (Ref. 5). Therefore, it is required
to insert all insertable control rods and restore compliance
with the SLs within 2 hours. The 2 hour Completion Time
ensures that the operators take prompt remedial action and
also ensures that the probability of an accident occurring
during this period is minimal.

(continued)
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BASES

Reactor Core SLs
B 2.1.1

SAFETY LIMIT
VIOLATIONS
(continued)

2.2.3

If any SL is violated, the [senior management of the nuclear
plant and the utility Vice President—Nuclear Operations]
shall be notified within 24 hours. The 24 hour period
provides time for plant operators and staff to take the
appropriate immediate action and assess the condition of the
unit before reporting to the appropriate utility management.

2.2.4

If any SL is violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC in
accordance with 10 CFR 50.73 (Ref. 6). A copy of the report
shall also be provided to the [senior management of the .
nuclear plant and the utility Vice President—Nuclear
Operations].

2.2.5

If any SL is violated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and
actions are completed before the unit begins its restart to
normal operation.

REFERENCES

[y
.

10 CFR 50, Appendix A, GDC 10.
NEDE-24011-P-A (latest approved revision).
XN-NF524(A), Revisionvl, November 1983.

10 CFR 50.72.

10 CFR 100.

D O A WwN

10 CFR 50.73.

BWR/4 STS
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RCS Pressure SL
B2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES

BACKGROUND

The SL on reactor steam dome pressure protects the RCS
against overpressurization. In the event of fuel cladding
failure, fission products are released into the reactor
coolant. The RCS then serves as the primary barrier in
preventing the release of fission products into the
atmosphere. Establishing an upper 1imit on reactor steam
dome pressure ensures continued RCS integrity. According to
10 CFR 50, Appendix A, GDC 14, "Reactor Coolant Pressure
Boundary," and GDC 15, "Reactor Coolant System Design"

(Ref. 1), the reactor coolant pressure boundary (RCPB) shall
be designed with sufficient margin to ensure that the design.
conditions are not exceeded during normal operation and
anticipated operational occurrences (A00s).

During normal operation and A0Os, RCS pressure is limited
from exceeding the design pressure by more than 10%, in
accordance with Section III of the ASME Code (Ref. 2). To
ensure system integrity, all RCS components are
hydrostatically tested at 125% of design pressure, in
accordance with ASME Code requirements, prior to initial
operation when there is no fuel in the core. Any further
hydrostatic testing with fuel in the core may be done under
LCO 3.10.1, "Inservice Leak and Hydrostatic Testing
Operation." Following inception of unit operation, RCS
components shall be pressure tested in accordance with the
requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of
the RCPB, reducing the number of protective barriers
designed to prevent radicactive releases from exceeding the
limits specified in 10 CFR 100, "Reactor Site Criteria"
(Ref. 4). If this occurred in conjunction with a fuel
cladding failure, fission products could enter the
containment atmosphere.

BWR/4 STS
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BASES (continued)

RCS Pressure SL
B 2.1.2

APPLICABLE
SAFETY ANALYSES

The RCS safety/relief valves and the Reactor Protection
System Reactor Vessel Steam Dome Pressure—High Function
have settings established to ensure that the RCS pressure SL
will not be exceeded.

The RCS pressure SL has been selected such that it is at a
pressure below which it can be shown that the integrity of
the system is not endangered. The reactor pressure vessel
is designed to Section III of the ASME, Boiler and Pressure
Vessel Code, [1971 Edition], including Addenda through the
[winter of 1972] (Ref. 5), which permits a maximum pressure
transient of 110%, 1375 psig, of design pressure 1250 psig.
The SL of 1325 psig, as measured in the reactor steam dome,
is equivalent to 1375 psig at the lowest elevation of the
RCS. The RCS is designed to the USAS Nuclear Power Piping
Code, Section B31.1, [1969 Edition], including Addenda
through [July 1, 1970] (Ref. 6), for the reactor
recirculation piping, which permits a maximum pressure
transient of 110% of design pressures of 1250 psig for
suction piping and 1500 psig for discharge piping. The RCS
pressure SL is selected to be the lowest transient
overpressure allowed by the applicable codes.

SAFETY LIMITS

The maximum transient pressure allowable in the RCS pressure
vessel under the ASME Code, Section III, is 110% of design
pressure. The maximum transient pressure allowable in the
RCS piping, valves, and fittings is 110% of design pressures
of 1250 psig for suction piping and 1500 psig for discharge
piping. The most limiting of these allowances is the 110%
of the suction piping design pressures; therefore, the SL on
maximum allowable RCS pressure is established at 1325 psig
as measured at the reactor steam dome.

APPLICABILITY

SL 2.1.2 applies in all MODES.

BWR/4 STS
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BASES (continued)

RCS Pressure SL
B 2.1.2

SAFETY LIMIT
VIOLATIONS

2.2.1

If any SL is violated, the NRC Operations Center must be
notified within 1 hour, in accordance with 10 CFR 50.72
(Ref. 7).

2.2.2

Exceeding the RCS pressure SL may cause immediate RCS
failure and create a potential for radioactive releases in
excess of 10 CFR 100, "Reactor Site Criteria," limits

(Ref. 4). Therefore, it is required to insert all
insertable control rods and restore compliance with the SL
within 2 hours. The 2 hour Completion Time ensures that the
operators take prompt remedial action and also assures that .
the probability of an accident occurring during this period
is minimal.

2.2.3

If any SL is violated, the appropriate [senior management of
the nuclear plant and the utility Vice President—Nuclear
Operations] shall be notified within 24 hours. The 24 hour
period provides time for plant operators and staff to take
the appropriate immediate action and assess the condition of
the unit before reporting to appropriate utility management.

2.2.4

If any SL is violated, a Licensee Event Report shall be
prepared and submitted within 30 days to the NRC in
accordance with 10 CFR 50.73 (Ref. 8). A copy of the report
shall also be provided to the [senior management of the
nuclear plant and the utility Vice President—Nuclear
Operations].

2.2.5

If any SL is violated, restart of the unit shall not
commence until authorized by the NRC. This requirement
ensures the NRC that all necessary reviews, analyses, and

(continued)
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RCS Pressure SL

B 2.1.2
BASES
SAFETY LIMIT 2.2.5 (continued)
VIOLATIONS
actions are completed before the unit begins its restart to
normal operation.
REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28.

2. ASME, Boiler and Pressure Vessel Code, Section III,
Article NB-7000.

3. ASME, Boiler and Pressure Vessel Code, Section XI,
Article IW-5000.

4. 10 CFR 100.

5. ASME, Boiler and Pressure Vessel Code, Section III,
[1971 Edition], Addenda [winter of 1972].

6. ASME, USAS, Nuclear Power Piping Code, Section B31.1,
[1969 Edition], Addenda [July 1, 1970].

7. 10 CFR 50.72.
8. 10 CFR 50.73.
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LCO Applicability
B 3.0

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

BASES

LCOs LCO 3.0.1 through LCO 3.0.7 establish the general
requirements applicable to all Specifications and apply at
all times, unless otherwise stated.

Lco 3.0.1 LCO 3.0.1 establishes the Applicability statement within
each individual Specification as the requirement for when
the LCO is required to be met (i.e., when the unit is in the
MODES or other specified conditions of the Applicability
statement of each Specification).

LCO 3.0.2 LCO 3.0.2 establishes that upon discovery of a failure to
meet an LCO, the associated ACTIONS shall be met. The
Completion Time of each Required Action for an ACTIONS
Condition is applicable from the point in time that an
ACTIONS Condition is entered. The Required Actions
establish those remedial measures that must be taken within
specified Completion Times when the requirements of an LCO
are not met. This Specification establishes that:

a. Completion of the Required Actions within the
specified Completion Times constitutes compliance with
a Specification; and

b. Completion of the Required Actions is not required
when an LCO is met within the specified Completion
Time, unless otherwise specified.

There are two basic types of Required Actions. The first
type of Required Action specifies a time 1imit in which the
LCO must be met. This time limit is the Completion Time to
restore an inoperable system or component to OPERABLE status
or to restore variables to within specified limits. If this
type of Required Action is not completed within the
specified Completion Time, a shutdown may be required to
place the unit in a MODE or condition in which the
Specification is not applicable. (Whether stated as a
Required Action or not, correction of the entered Condition
js an action that may always be considered upon entering

(continued)
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LCO 3.0.2 ACTIONS.) The second type of Required Action specifies the
(continued) remedial measures that permit continued operation of the

unit that is not further restricted by the Completion Time.
In this case, compliance with the Required Actions provides
an acceptable level of safety for continued operation.

Completing the Required Actions is not required when an LCO
is met or is no longer applicable, unless otherwise stated
in the individual Specifications. '

The nature of some Required Actions of some Conditions
necessitates that, once the Condition is entered, the
Required Actions must be completed even though the
associated Conditions no longer exist. The individual LCO’s
ACTIONS specify the Required Actions where this is the case.
An example of this is in LCO 3.4.10, "RCS Pressure and .
Temperature (P/T) Limits."

The Completion Times of the Required Actions are also
applicable when a system or component is removed from
service intentionally. The reasons for intentionally
relying on the ACTIONS include, but are not Timited to,
performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational
problems. Entering ACTIONS for these reasons must be done
in a manner that does not compromise safety. Intentional
entry into ACTIONS should not be made for operational
convenience. Alternatives that would not result in
redundant equipment being inoperable should be used instead.
Doing so 1imits the time both subsystems/divisions of a
safety function are inoperable and limits the time other
conditions exist which result in LCO 3.0.3 being entered.
Individual Specifications may specify a time Timit for
performing an SR when equipment is removed from service or
bypassed for testing. In this case, the Completion Times of
the Required Actions are applicable when this time 1imit
expires, if the equipment remains removed from service or
bypassed.

When a change in MODE or other specified condition is
required to comply with Required Actions, the unit may enter
a MODE or other specified condition in which another
Specification becomes applicable. In this case, the
Completion Times of the associated Required Actions would
apply from the point in time that the new Specification
becomes applicable and the ACTIONS Condition(s) are entered.
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LCO 3.0.3

LCO 3.0.3 establishes the actions that must be implemented
when an LCO is not met and:

a. An associated Required Action and Completion Time is
not met and no other Condition applies; or

b. The condition of the unit is not specifically
addressed by the associated ACTIONS. This means that
no combination of Conditions stated in the ACTIONS can
be made that exactly corresponds to the actual
condition of the unit. Sometimes, possible
combinations of Conditions are such that entering
LCO 3.0.3 is warranted; in such cases, the ACTIONS
specifically state a Condition corresponding to such
combinations and also that LCO 3.0.3 be entered
immediately.

This Specification delineates the time limits for placing
the unit in a safe MODE or other specified condition when
operation cannot be maintained within the limits for safe
operation as defined by the LCO and its ACTIONS. It is not
intended to be used as an operational convenience that
permits routine voluntary removal of redundant systems or
components from service in lieu of other alternatives that
would not result in redundant systems or components being
inoperable.

Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an
orderly shutdown before initiating a change in unit
operation. This includes time to permit the operator to
coordinate the reduction in electrical generation with the
load dispatcher to ensure the stability and availability of
the electrical grid. The time limits specified to reach
lower MODES of operation permit the shutdown to proceed in a
controlled and orderly manner that is well within the
specified maximum cooldown rate and within the capabilities
of the unit, assuming that only the minimum required
equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolant System and the potential
for a plant upset that could challenge safety systems under
conditions to which this Specification applies. The use and
interpretation of specified times to complete the actions of
LCO 3.0.3 are consistent with the discussion of Section 1.3,
Completion Times.

(continued)
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LCO 3.0.3 A unit shutdown required in accordance with LCO 3.0.3 may be
(continued) terminated and LCO 3.0.3 exited if any of the following

occurs:
a. The LCO is now met.

b. A Condition exists for which the Required Actions have
now been performed.

c. ACTIONS exist that do not have expired Completion
Times. These Completion Times are applicable from the
point in time that the Condition is initially entered
and not from the time LCO 3.0.3 is exited.

The time 1limits of Specification 3.0.3 allow 37 hours for
the unit to be in MODE 4 when a shutdown is required during
MODE 1 operation. If the unit is in a Tower MODE of
operation when a shutdown is required, the time limit for
reaching the next lower MODE applies. If a Tower MODE is
reached in less time than allowed, however, the total
allowable time to reach MODE 4, or other applicable MODE, is
not reduced. For example, if MODE 2 is reached in 2 hours,
then the time allowed for reaching MODE 3 is the next

11 hours, because the total time for reaching MODE 3 is not
reduced from the allowable Timit of 13 hours. Therefore, if
remedial measures are completed that would permit a return
to MODE 1, a penalty is not incurred by having to reach a
lower MODE of operation in less than the total time allowed.

In MODES 1, 2, and 3, LCO 3.0.3 provides actions for
Conditions not covered in other Specifications. The
requirements of LCO 3.0.3 do not apply in MODES 4 and 5
because the unit is already in the most restrictive
Condition required by LCO 3.0.3. The requirements of

LCO 3.0.3 do not apply in other specified conditions of the
Applicability (unless in MODE 1, 2, or 3) because the
ACTIONS of individual Specifications sufficiently define the
remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where
requiring a unit shutdown, in accordance with LCO 3.0.3,
would not provide appropriate remedial measures for the
associated condition of the unit. An example of this is in
LCO 3.7.8, "Spent Fuel Storage Pool Water Level." LCO 3.7.8
has an Applicability of "During movement of irradiated fuel

(continued)
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LCO 3.0.3 assemblies in the spent fuel storage pool." Therefore, this
(continued) LCO can be applicable in any or all MODES. If the LCO and

the Required Actions of LCO 3.7.8 are not met while in
MODE 1, 2, or 3, there is no safety benefit to be gained by
placing the unit in a shutdown condition. The Required
Action of LCO 3.7.8 of "Suspend movement of irradiated fuel
assemblies in the spent fuel storage pool" is the
appropriate Required Action to complete in lieu of the
actions of LCO 3.0.3. These exceptions are addressed in the
individual Specifications.

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or
other specified conditions in the Applicability when an LCO
is not met. It precludes placing the unit in a MODE or
other specified condition stated in that Applicability
(e.g., Applicability desired to be entered) when the
following exist:

a. Unit conditions are such that the requirements of the
LCO would not be met in the Applicability desired to
be entered; and

b.  Continued noncompliance with the LCO requirements, if
the Applicability were entered, would result in the
unit being required to exit the Applicability desired
to be entered to comply with the Required Actions.

Compliance with Required Actions that permit continued
operation of the unit for an unlimited period of time in a
MODE or other specified condition provides an acceptable
level of safety for continued operation. This is without
regard to the status of the unit before or after the MODE
change. Therefore, in such cases, entry into a MODE or
other specified condition in the Applicability may be made
in accordance with the provisions of the Required Actions.
The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

The provisions of LCO 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability

(continued)
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LCO 3.0.4
(continued)

that are required to comply with ACTIONS. In addition, the
provisions of LCO 3.0.4 shall not prevent changes in MODES
or other specified conditions in the Applicability that
result from any unit shutdown.

Exceptions to LCO 3.0.4 are stated in the individual
Specifications. Exceptions may apply to all the ACTIONS or
to a specific Required Action of a Specification.

LCO 3.0.4 is only applicable when entering MODE 3 from MODE
4, MODE 2 from MODE 3 or 4, or MODE 1 from MODE 2.
Furthermore, LCO 3.0.4 is applicable when entering any other
specified condition in the Applicability only while
operating in MODE 1, 2, or 3. The requirements of LCO 3.0.4
do not apply in MODES 4 and 5, or in other specified
conditions of the Applicability (unless in MODE 1, 2, or 3) .
because the ACTIONS of individual specifications
sufficiently define the remedial measures to be taken. [In
some cases (e.g., ..) these ACTIONS provide a Note that
states "While this LCO is not met, entry into a MODE or
other specified condition in the Applicability is not
permitted, unless required to comply with ACTIONS." This
Note is a requirement explicitly precluding entry into a
MODE or other specified condition of the Applicability.]

Surveillances do not have to be performed on the associated
inoperable equipment (or on variables outside the specified
limits), as permitted by SR 3.0.1. Therefore, changing
MODES or other specified conditions while in an ACTIONS
Condition, either in compliance with LCO 3.0.4 or where an
exception to LCO 3.0.4 is stated, is not a violation of

SR 3.0.1 or SR 3.0.4 for those Surveillances that do not
have to be performed due to the associated inoperable
equipment. However, SRs must be met to ensure OPERABILITY
prior to declaring the associated equipment OPERABLE (or
variable within limits) and restoring compliance with the
affected LCO.

LCO 3.0.5

LCO 3.0.5

LCO 3.0.5 establishes the allowance for restoring equipment
to service under administrative controls when it has been
removed from service or declared inoperable to comply with
ACTIONS. The sole purpose of this Specification is to
provide an exception to LCO 3.0.2 (e.g., to not comply with
the applicable Required Action(s)) to allow the performance

(continued)
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(continued)

of SRs to demonstrate:

a. The OPERABILITY of the equipment being returned to
service; or

b.  The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is
returned to service in conflict with the requirements of the
ACTIONS is Timited to the time absolutely necessary to
perform the allowed SRs. This Specification does not
provide time to perform any other preventive or corrective
maintenance.

An example of demonstrating the OPERABILITY of the equipment
being returned to service is reopening a containment ;
isolation valve that has been closed to comply with Required
Actions and must be reopened to perform the SRs.

An example of demonstrating the OPERABILITY of other
equipment is taking an inoperable channel or trip system out
of the tripped condition to prevent the trip function from
occurring during the performance of an SR on another channel
in the other trip system. A similar example of
demonstrating the OPERABILITY of other equipment is taking
an inoperable channel or trip system out of the tripped
condition to permit the logic to function and indicate the
appropriate response during the performance of an SR on
another channel in the same trip system.

LCO 3.0.6

LCO 3.0.6

LCO 3.0.6 establishes an exception to LCO 3.0.2 for support
systems that have an LCO specified in the Technical
Specifications (TS). This exception is provided because
LCO 3.0.2 would require that the Conditions and Required
Actions of the associated inoperable supported system LCO be
entered solely due to the inoperability of the support
system. This exception is justified because the actions
that are required to ensure the plant is maintained in a
safe condition are specified in the support system LCO’s
Required Actions. These Required Actions may include
entering the supported system’s Conditions and Required
Actions or may specify other Required Actions.

When a support system is inoperable and there is an LCO

(continued)
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(continued)

specified for it in the TS, the supported system(s) are
required to be declared inoperable if determined to be
inoperable as a result of the support system inoperability.
However, it is not necessary to enter into the supported
systems’ Conditions and Required Actions unless directed to
do so by the support system’s Required Actions. The
potential confusion and inconsistency of requirements
related to the entry into multiple support and supported
systems® LCOs’ Conditions and Required Actions are
eliminated by providing all the actions that are necessary
to ensure the plant is maintained in a safe condition in the
support system’s Required Actions.

However, there are instances where a support system’s
Required Action may either direct a supported system to be
declared inoperable or direct entry into Conditions and
Required Actions for the supported system. This may occur
immediately or after some specified delay to perform some
other Required Action. Regardless of whether it is
immediate or after some delay, when a support system’s
Required Action directs a supported system to be declared
inoperable or directs entry into Conditions and Required
Actions for a supported system, the applicable Conditions
and Required Actions shall be entered in accordance with
LCO 3.0.2.

Specification 5.5.12, "Safety Function Determination Program
(SFDP)," ensures loss of safety function is detected and
appropriate actions are taken. Upon entry into LCO 3.0.6,
an evaluation shall be made to determine if loss of safety
function exists. Additionally, other limitations, remedial
actions, or compensatory actions may be identified as a
result of the support system inoperability and corresponding
exception to entering supported system Conditions and
Required Actions. The SFDP implements the requirements of
LCO 3.0.6.

Cross division checks to identify a loss of safety function
for those support systems that support safety systems are
required. The cross division check verifies that the
supported systems of the redundant OPERABLE support system
are OPERABLE, thereby ensuring safety function is retained.
If this evaluation determines that a loss of safety function
exists, the appropriate Conditions and Required Actions of

(continued)
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LCO 3.0.6 the LCO in which the loss of safety function exists are
(continued) required to be entered.
LCO 3.0.7 There are certain special tests and operations required to

be performed at various times over the life of the unit.
These special tests and operations are necessary to
demonstrate select unit performance characteristics, to
perform special maintenance activities, and to perform
special evolutions. Special Operations LCOs in Section 3.10
allow specified TS requirements to be changed to permit
performances of these special tests and operations, which
otherwise could not be performed if required to comply with
the requirements of these TS. Unless otherwise specified,
all the other TS requirements remain unchanged. This will
ensure all appropriate requirements of the MODE or other
specified condition not directly associated with or required
to be changed to perform the special test or operation will
remain in effect.

The Applicability of a Special Operations LCO represents a
condition not necessarily in compliance with the normal
requirements of the TS. Compliance with Special Operations
LCOs is optional. A special operation may be performed
either under the provisions of the appropriate Special
Operations LCO or under the other applicable TS
requirements. If it is desired to perform the special
operation under the provisions of the Special Operations
LCO, the requirements of the Special Operations LCO shall be
followed. When a Special Operations LCO requires another
LCO to be met, only the requirements of the LCO statement
are required to be met regardless of that LCO’s
Applicability (i.e., should the requirements of this other
LCO not be met, the ACTIONS of the Special Operations LCO
apply, not the ACTIONS of the other LCO). However, there
are instances where the Special Operations LCO ACTIONS may
direct the other LCOs’ ACTIONS be met. The Surveillances of
the other LCO are not required to be met, unless specified
in the Special Operations LCO. If conditions exist such
that the Applicability of any other LCO is met, all the
other LCO’s requirements (ACTIONS and SRs) are required to
be met concurrent with the requirements of the Special
Operations LCO.
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B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES

SRs SR 3.0.1 through SR 3.0.4 establish the general requirements
applicable to all Specifications and apply at all times,
unless otherwise stated.

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be met

during the MODES or other specified conditions in the
Applicability for which the requirements of the LCO apply,
unless otherwise specified in the individual SRs. This
Specification is to ensure that Surveillances are performed
to verify the OPERABILITY of systems and components, and
that variables are within specified Timits. Failure to meet
a Surveillance within the specified Frequency, in accordance
with SR 3.0.2, constitutes a failure to meet an LCO.

Systems and components are assumed to be OPERABLE when the
associated SRs have been met. Nothing in this
Specification, however, is to be construed as implying that
systems or components are OPERABLE when:

a. The systems or components are known to be inoperable,
although still meeting the SRs; or

b.  The requirements of the Surveillance(s) are known to
be not met between required Surveillance performances.

Surveillances do not have to be performed when the unit is
in a MODE or other specified condition for which the
requirements of the associated LCO are not applicable,
uniess otherwise specified. The SRs associated with a
Special Operations LCO are only applicable when the Special
Operations LCO is used as an allowable exception to the
requirements of a Specification.

Surveillances, including Surveillances invoked by Required
Actions, do not have to be performed on inoperable equipment
because the ACTIONS define the remedial measures that apply.
Surveillances have to be met and performed in accordance
with SR 3.0.2, prior to returning equipment to OPERABLE
status.

(continued)

BWR/4 STS

B 3.0-10 Rev 1, 04/07/95



BASES

SR Applicabilit
B 3.0

SR 3.0.1
(continued)

Upon completion of maintenance, appropriate post maintenance
testing is required to declare equipment OPERABLE. This
includes ensuring applicable Surveillances are not failed
and their most recent performance is in accordance with

SR 3.0.2. Post maintenance testing may not be possible in
the current MODE or other specified conditions in the
Applicability due to the necessary unit parameters not
having been established. In these situations, the equipment
may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the
equipment is not otherwise believed to be incapable of
performing its function. This will allow operation to
proceed to a MODE or other specified condition where other
necessary post maintenance tests can be completed.

Some examples of this process are:

a. Control Rod Drive maintenance during refueling that
requires scram testing at > [800 psi]. However, if
other appropriate testing is satisfactorily completed
and the scram time testing of SR 3.1.4.3 is satisfied,
the control rod can be considered OPERABLE. This
allows startup to proceed to reach [800 psi] to
perform other necessary testing.

b. High pressure coolant injection (HPCI) maintenance
during shutdown that requires system functional tests
at a specified pressure. Provided other appropriate
testing is satisfactorily completed, startup can
proceed with HPCI considered OPERABLE. This allows
operation to reach the specified pressure to complete
the necessary post maintenance testing.

SR 3.0.2

SR 3.0.2 establishes the requirements for meeting the
specified Frequency for Surveillances and any Required
Action with a Completion Time that requires the periodic
performance of the Required Action on a "once per..."
interval.

SR 3.0.2 permits a 25% extension of the interval specified
in the Frequency. This extension facilitates Surveillance
scheduling and considers plant operating conditions that may
not be suitable for conducting the Surveillance (e.g.,

(continued)
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SR 3.0.2
(continued)

transient conditions or other ongoing Surveillance or
maintenance activities).

The 25% extension does not significantly degrade the
reliability that results from performing the Surveillance at
its specified Frequency. This is based on the recognition
that the most probable result of any particular Surveillance
being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Surveillances for
which the 25% extension of the interval specified in the
Frequency does not apply. These exceptions are stated in
the individual Specifications. An example of where SR 3.0.2
does not apply is a Surveillance with a Frequency of "in
accordance with 10 CFR 50, Appendix J, as modified by
approved exemptions." The requirements of regulations take
precedence over the TS. The TS cannot in and of themselves
extend a test interval specified in the regulations.
Therefore, there is a Note in the Frequency stating,

"SR 3.0.2 is not applicable."

As stated in SR 3.0.2, the 25% extension also does not apply
to the initial portion of a periodic Completion Time that
requires performance on a "once per..." basis. The 25%
extension applies to each performance after the initial
performance. The initial performance of the Required
Action, whether it is a particular Surveillance or some
other remedial action, is considered a single action with a
single Completion Time. One reason for not allowing the 25%
extension to this Completion Time is that such an action
usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or
accomplishes the function of the inoperable equipment in an
alternative manner.

The provisions of SR 3.0.2 are not intended to be used
repeatedly merely as an operational convenience to extend
Surveillance intervals (other than those consistent with
refueling intervals) or periodic Completion Time intervals
beyond those specified.

SR 3.0.3

SR 3.0.3 establishes the flexibility to defer declaring
affected equipment inoperable or an affected variable
outside the specified Timits when a Surveillance has not
been completed within the specified Frequency. A delay

(continued)
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(continued)

period of up to 24 hours or up to the Timit of the specified
Frequency, whichever is less, applies from the point in time
that it is discovered that the Surveillance has not been
performed in accordance with SR 3.0.2, and not at the time
that the specified Frequency was not met.

This delay period provides adequate time to complete
Surveillances that have been missed. This delay period
permits the completion of a Surveillance before complying
with Required Actions or other remedial measures that might
preclude completion of the Surveillance.

The basis for this delay period includes consideration of
unit conditions, adequate planning, availability of
personnel, the time required to perform the Surveillance,
the safety significance of the delay in completing the
required Surveillance, and the recognition that the most
probable result of any particular Surveillance being
performed is the verification of conformance with the
requirements.

When a Surveillance with a Frequency based not on time
intervals, but upon specified unit conditions or operational
situations, is discovered not to have been performed when
specified, SR 3.0.3 allows the full delay period of 24 hours
to perform the Surveillance.

SR 3.0.3 also provides a time limit for completion of
Surveillances that become applicable as a consequence of
MODE changes imposed by Required Actions.

Failure to comply with specified Frequencies for SRs is
expected to be an infrequent occurrence. Use of the delay
period established by SR 3.0.3 is a flexibility which is not
intended to be used as an operational convenience to extend
Surveillance intervals.

If a Surveillance is not completed within the allowed delay
period, then the equipment is considered inoperable or the
variable is considered outside the specified Timits and the
Completion Times of the Required Actions for the applicable
LCO Conditions begin immediately upon expiration of the
delay period. If a Surveillance is failed within the delay
period, then the equipment is inoperable, or the variable is
outside the specified 1imits and the Completion Times of the

(continued)
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SR 3.0.3 Required Actions for the applicable LCO Conditions begin
(continued) immediately upon the failure of the Surveillance.
Completion of the Surveillance within the delay period
allowed by this Specification, or within the Completion Time
of the ACTIONS, restores compliance with SR 3.0.1.
SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs

must be met before entry into a MODE or other specified
condition in the Applicability.

This Specification ensures that system and component
OPERABILITY requirements and variable limits are met before
entry into MODES or other specified conditions in the
Applicability for which these systems and components ensure
safe operation of the unit.

The provisions of this Specification should not be
interpreted as endorsing the failure to exercise the good
practice of restoring systems or components to OPERABLE
status before entering an associated MODE or other specified
condition in the Applicability.

However, in certain circumstances, failing to meet an SR
will not result in SR 3.0.4 restricting a MODE change or
other specified condition change. When a system, subsystem,
division, component, device, or variable is inoperable or
outside its specified limits, the associated SR(s) are not
required to be performed per SR 3.0.1, which states that
surveillances do not have to be performed on inoperable
equipment. When equipment is inoperable, SR 3.0.4 does not
apply to the associated SR(s) since the requirement for the
SR(s) to be performed is removed. Therefore, failing to
perform the Surveillance(s) within the specified Frequency
does not result in an SR 3.0.4 restriction to changing MODES
or other specified conditions of the Applicability.

However, since the LCO is not met in this instance, LCO
3.0.4 will govern any restrictions that may (or may not)
apply to MODE or other specified condition changes.

The provisions of SR 3.0.4 shall not prevent changes in
MODES or other specified conditions in the Applicability
that are required to comply with ACTIONS. In addition, the
provisions of LCO 3.0.4 shall not prevent changes in MODES

(continued)
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SR 3.0.4 or other specified conditions in the Applicability that
(continued) result from any unit shutdown.

The precise requirements for performance of SRs are
specified such that exceptions to SR 3.0.4 are not
necessary. The specific time frames and conditions
necessary for meeting the SRs are specified in the
Frequency, in the Surveillance, or both. This allows
performance of Surveillances when the prerequisite
condition(s) specified in a Surveillance procedure require
entry into the MODE or other specified condition in the
Applicability of the associated LCO prior to the performance
or completion of a Surveillance. A Surveillance that could
not be performed until after entering the LCO Applicability
would have its Frequency specified such that it is not "due"
until the specific conditions needed are met. Alternately, .
the Surveillance may be statzd in the form of a Note as not
required (to be met or performed) until a particular event,
condition, or time has been reached. Further discussion of
the specific formats of SRs’ annotation is found in

Section 1.4, Frequency.

SR 3.0.4 is only applicable when entering MODE 3 from MODE
4, MODE 2 from MODE 3 or 4, or MODE 1 from MODE 2.
Furthermore, SR 3.0.4 is applicable when entering any other
specified condition in the Applicability only while
operating in MODE 1, 2, or 3. The requirements of SR 3.0.4
do not apply in MODES 4 and 5, or in other specified
conditions of the Applicability (unless in MODE 1, 2, or 3)
because the ACTIONS of individual Specifications
sufficiently define the remedial measures to be taken.
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B 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM)

BASES
BACKGROUND SDM requirements are specified to ensure:

a. The reactor can be made subcritical from all operating
conditions and transients and Design Basis Events;

b. The reactivity transients associated with postulated
accident conditions are controllable within acceptable
limits; and

c. The reactor will be maintained sufficiently
subcritical to preclude inadvertent criticality in the
shutdown condition.

These requirements are satisfied by the control rods, as

described in GDC 26 (Ref. 1), which can compensate for the

reactivity effects of the fuel and water temperature changes
experienced during all operating conditions.
APPLICABLE The control rod drop accident (CRDA) analysis (Refs. 2

SAFETY ANALYSES

and 3) assumes the core is subcritical with the highest
worth control rod withdrawn. Typically, the first control
rod withdrawn has a very high reactivity worth and, should
the core be critical during the withdrawal of the first
control rod, the consequences of a CRDA could exceed the
fuel damage limits for a CRDA (see Bases for LCO 3.1.6, "Rod
Pattern Control"). Also, SDM is assumed as an initial
condition for the control rod removal error during refueling
(Ref. 4) and fuel assembly insertion error during refueling
(Ref. 5) accidents. The analysis of these reactivity
insertion events assumes the refueling interlocks are
OPERABLE when the reactor is in the refueling mode of
operation. These interlocks prevent the withdrawal of more
than one control rod from the core during refueling.
(Special consideration and requirements for multiple control
rod withdrawal -during refueling are covered in Special
Operations LCO 3.10.6, "Multiple Control Rod
WithdrawalRefueling.") The analysis assumes this

condition is acceptable since the core will be shut down

(continued)
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SAFETY ANALYSES
(continued)

with the highest worth control rod withdrawn, if adequate
SDM has been demonstrated.

Prevention or mitigation of reactivity insertion events is
necessary to limit energy deposition in the fuel to prevent
significant fuel damage, which could result in undue release
of radioactivity. Adequate SDM ensures inadvertent
criticalities and potential CRDAs involving high worth
control rods (namely the first control rod withdrawn) will
not cause significant fuel damage.

SDM satisfies Criterion 2 of the NRC Policy Statement.

LCO

The specified SDM limit accounts for the uncertainty in the -
demonstration of SDM by testing. Separate SDM limits are
provided for testing where the highest worth control rod is
determined analytically or by measurement. This is due to
the reduced uncertainty in the SDM test when the highest
worth control rod is determined by measurement. When SDM is
demonstrated by calculations not associated with a test
(e.g., to confirm SDM during the fuel loading sequence),
additional margin is included to account for uncertainties
in the calculation. To ensure adequate SDM during the
design process, a design margin is included to account for
uncertainties in the design calculations (Ref. 6).

APPLICABILITY

In MODES 1 and 2, SDM must be provided because
subcriticality with the highest worth control rod withdrawn
is assumed in the CRDA analysis (Ref. 2). In MODES 3 and 4,
SDM is required to ensure the reactor will be held
subcritical with margin for a single withdrawn control rod.
SDM is required in MODE 5 to prevent an open vessel,
inadvertent criticality during the withdrawal of a single
control rod from a core cell containing one or more fuel
assemblies [or a fuel assembly insertion error (Ref. 5)].

BWR/4 STS
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ACTIONS

A.l

With SDM not within the 1imits of the LCO in MODE 1 or 2,
SDM must be restored within 6 hours. Failure to meet the
specified SDM may be caused by a control rod that cannot be
inserted. The allowed Completion Time of 6 hours is
acceptable, considering that the reactor can still be shut
down, assuming no failures of additional control rods to
insert, and the low probability of an event occurring during
this interval.

B.1

If the SDM cannot be restored, the plant must be brought to
MODE 3 in 12 hours, to prevent the potential for further
reductions in available SDM (e.g., additional stuck control
rods). The allowed Completion Time of 12 hours is
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

C.1

With SDM not within Timits in MODE 3, the operator must
immediately initiate action to fully insert all insertable
control rods. Action must continue until all insertable
control rods are fully inserted. This action results in the
least reactive condition for the core.

D.1. D.2, D.3, and D.4

With SDM not within Timits in MODE 4, the operator must
immediately initiate action to fully insert all insertable
control rods. Action must continue until all insertable
control rods are fully inserted. This action results in the
Teast reactive condition for the core. Action must also be
initiated within 1 hour to provide means for control of
potential radioactive releases. This includes ensuring
secondary containment is OPERABLE; at least one Standby Gas
Treatment (SGT) subsystem is OPERABLE; and [secondary
containment] isolation capability (i.e., at least one
secondary containment isolation valve and associated
instrumentation are OPERABLE, or other acceptable

(continued)
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ACTIONS

D.1, D.2, D.3. and D.4 (continued)

administrative controls to assure isolation capability) in
each associated penetration flow path not isolated that is
assumed to be isolated to mitigate radioactivity releases.
This may be performed as an administrative check, by
examining logs or other information, to determine if the
components are out of service for maintenance or other
reasons. It is not necessary to perform the surveillances
needed to demonstrate the OPERABILITY of the components.
If, however, any required component is inoperable, then it
must be restored to OPERABLE status. In this case, SRs may
need to be performed to restore the component to OPERABLE
status. Actions must continue until all required components
are OPERABLE.

E.1, £.2, E.3, E.4, and E.5

With SDM not within Timits in MODE 5, the operator must
immediately suspend CORE ALTERATIONS that could reduce SDM
(e.g., insertion of fuel in the core or the withdrawal of
control rods). Suspension of these activities shall not
preclude completion of movement of a component to a safe
condition. Inserting control rods or removing fuel from the
core Will reduce the total reactivity and are therefore
excluded from the suspended actions.

Action must also be immediately initiated to fully insert
all insertable control rods in core cells containing one or
more fuel assemblies. Action must continue until all
insertable control rods in core cells containing one or more
fuel assemblies have been fully inserted. Control rods in
core cells containing no fuel assemblies do not affect the
reactivity of the core and therefore do not have to be
inserted.

Action must also be initiated within 1 hour to provide means
for control of potential radioactive releases. This
includes ensuring secondary containment is OPERABLE; at
least one SGT subsystem is OPERABLE; and [secondary
containment] isolation capability (i.e., at least one
secondary containment isolation valve and associated
instrumentation are OPERABLE, or other acceptable
administrative controls to assure isolation capability) in
each associated penetration flow path not isolated that is

(continued)
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ACTIONS

E.l, E.2, E.3, E.4, and E.5 (continued)

assumed to be isolated to mitigate radioactivity releases.
This may be performed as an administrative check, by -
examining logs or other information, to determine if the
components are out of service for maintenance or other
reasons. It is not necessary to perform the Surveillances
as needed to demonstrate the OPERABILITY of the components.
If, however, any required component is inoperable, then it
must be restored to OPERABLE status. In this case, SRs may
need to be performed to restore the component to OPERABLE
status. Action must continue until all required components
are OPERABLE.

SURVEILLANCE
REQUIREMENTS

SR_3.1.1.1

Adequate SDM must be demonstrated to ensure that the reactor
can be made subcritical from any initial operating
condition. Adequate SDM is demonstrated by testing before
or during the first startup after fuel movement, control rod
replacement, or shuffling within the reactor pressure
vessel. Control rod replacement refers to the decoupling
and removal of a control rod from a core location, and
subsequent replacement with a new control rod or a control
rod from another core location. Since core reactivity will
vary during the cycle as a function of fuel depletion and
poison burnup, the beginning of cycle (BOC) test must also
account for changes in core reactivity during the cycle.
Therefore, to obtain the SDM, the initial measured value
must be increased by an adder, "R", which is the difference
between the calculated value of maximum core reactivity
during the operating cycle and the calculated BOC core
reactivity. If the value of R is negative (that is, BOC is
the most reactive point in the cycle), no correction to the
BOC measured value is required (Ref. 7). For the SDM
demonstrations that rely solely on calculation of the
highest worth control rod, additional margin (0.10% Ak/k)
must be added to the SDM Tlimit of 0.28% Ak/k to account for
uncertainties in the calculation.

The SDM may be demonstrated during an in sequence control
rod withdrawal, in which the highest worth control rod is
analytically determined, or during local criticals, where
the highest worth control rod is determined by testing.

(continued)
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SURVEILLANCE
REQUIREMENTS

SR _3.1.1.1 (continued)

Local critical tests require the withdrawal of out of
sequence control rods. This testing would therefore require
bypassing of the rod worth minimizer to allow the out of
sequence withdrawal, and therefore additional requirements
must be met (see LCO 3.10.7, "Control Rod
Testing—Operating").

The Frequency of 4 hours after reaching criticality is
allowed to provide a reasonable amount of time to perform
the required calculations and have appropriate verification.

During MODE 5, adequate SDM is required to ensure that the
reactor does not reach criticality during control rod
withdrawals. An evaluation of each in-vessel fuel movement .
during fuel loading (including shuffling fuel within the
core) is required to ensure adequate SDM is maintained
during refueling. This evaluation ensures that the
intermediate loading patterns are bounded by the safety
analyses for the final core loading pattern. For example,
bounding analyses that demonstrate adequate SDM for the most
reactive configurations during the refueling may be
performed to demonstrate acceptability of the entire fuel
movement sequence. These bounding analyses include
additional margins to the associated uncertainties. Spiral
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