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BASES

Reactor Core SLs
B 2.1.1

SAFETY LIMIT

VIOLATIONS

2.2.2 (continued)

with the SL 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. In the event reactor vessel
water level is below the tog of active irradiated fuel,
water level would normally be restored by manually
initiating Emergency Core Cooling Systems.

2.2.3

If any SL is violated, the Manager-Clinton Power Station and
the Vice President-Nuclear shal 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
senior 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. 5). A copy of the report
shall also be submitted to the Manager—Clinton Power
Station and the Vice President —Nuclear.

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

1. 10 CFR 50, Appendix A, GDC 10.

2. NEDE-24011-P-A, “General Electric Standard Application
for Reactor Fuel, GESTAR-II," (1atest approved
revision).

3. 10 CFR 50.72.

4. 10 CFR 100.

5. 10 CFR 50.73.
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LCO Applicability
B 3.0

BASES

LCO 3.0.6 systems’ LCO’s Conditions and Required Actions are
(continued) 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 entiy 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 5.5.10, "Safety Function Determination
Program® (SFDP), ensures 1oss 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
the LCO in which the loss of safety function exists are
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

(continued)
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BASES

Reactivi* .omalies
3

SURVETLLANCE
REQUIREMENTS

SR_3.1.2.1 (continued)

or a control rod from another core location. Also, core
reactivity changes during the cycle. The 24 hour interval
after reaching equilibrium conditiens following a startup is
based on the need for equilibrium xenon concentrations in
the core, such that an accurate comparison between the
monitored and predicted rod density values can be made. For
the purposes of this SR, the reactor is assumed to be at
equilibrium conditions when steady state operations (no
control rod movement) at = 80% RTP have been obtained for at
least 24 hours. The 1000 MWD/T Frequency was developed,
considering the relatively slow change in core reactivity
with exposure and operating experience related to variations
in core reactivity. This comparison requires the core to be
operating at power levels which minimize the uncertainties
and measurement errors, in order to obtain meaningful
results. Therefore, the comparison is only done when in
MODE 1.

REFERENCES

1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29.
2. USAR, Chapter 15.

CLINTON

B 3.1-12 Revision No. 1-1



BASES

Control Rod OPERABILITY
B 3.1.3

APPLICABLE
SAFETY ANALYSES
(continued)

limiting the potential effects of reactivity insertion
events caused by malfunctions in the CRD System.

The capability of inserting the control rods provides
assurance that the assumptions for scram reactivity in the
DBA and transient analyses are not violated. Since the SDM
ensures the reactor will be subcritical with the highest
worth control rod withdrawn (assumed single failure), the
additional failure of a second control rod to insert could
invalidate the demonstrated SDM and potentially limit the
ability of the CRD System to hold the reactor subcritical.
If the control rod is stuck at an inserted position and
becomes decoupled from the CRD, a control rod drop accident
(CRDA) can possibly occur. Therefore, the requirement that
all control rods be OPERABLE ensures the CRD System can
perform its intended function.

The control rods also protect the fuel from damage that
could result in release of radioactivity. The Timits
protected are the MCPR Safety Limit (SL) (see Bases for SL
2.1.1, "Reactor Core SLs," and LCO 3.2.2, *MINIMUM CRITICAL
POWER RATIO (MCPR)"), the 1% cladding plastic strain fuel
design 1imit (see Bases for LCO 3.2.1, "AVERAGE PLANAR

A INEAR HEAT GENERATION RATE (APLGHR)," and LCO 3.2.3,
*LINEAR HEAT GENERATION RATE (LHGR)"), and the fuel damage
limit (see Bases for LCO 3.1.6, *Control Rod Pattern®)
during reactivity insertion events.

The negative reactivity insertion (scram) provided by the
CRD System provides the analytical basis for determination
of plant thermal limits and provides protection against fuel
damage limits during a CRDA. Bases for LCO 3.1.4,

LCO 3.1.5, and LCO 3.1.6 discuss in more detail how the SLs
are protected by the CRD System.

Control rod OPERABILITY satisfies Criterion 3 of the NRC
Policy Statement.

LCO

OPERABILITY of an individual control rod is based on a
combination of factors, primarily the scram insertion times,
the criutrol rod coupling integrity, and the ability to
determine the control rod position. Accumulator OPERABILITY
is addressed by LCO 3.1.5. The associated scram accumulator
status for a control rod only affects the scram insertion
times and therefore an inoperable accumulator does not

(continued)

CLINTON
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BASES

Control Rod OPERABILITY
B 3.1.3

LCO
(continued)

immediately require declaring a control rod inoperable.
Although not all control rods are req-ired to be OPERABLE to
satisfy the intended reactivity control requirements, strict
control over the number and distribution of inoperable
control rods is required to satisfy the assumptions of the
DBA and transient anaiyses.

APPLICABILITY

In MODES 1 anc 2, the control rods are assumed to function
during a DBA or transient and are therefore required to be
OPERABLE in these MODES. In MODES 3 and 4, control rods are
not able to be withdrawn since the reactor mode switch is in
Shutdown and a control rod block is applied. This provides
adequate requirements for control rod OPERABILITY during
these conditions. Control rod requirements in MODE 5 are
located in LCO 3.9.5, "Control Pod OPERABILITY—Refueling.

| ACTIONS

The ACTIONS Table is modified by a Note indicating that a
separate Condition entry is allowed for each control rod.
This is acceptable, since the Required Actions for each
sondition provide appropriate compensatory actions for each
inoperable control rod. Complying with the Required Actions
may allow for continued operation, and subsequent inoperable
control rods are governed by subsequent Condition entry and
application of associated Required Actions.

A1, A.2, and A2

A control rod is considered stuck if it will not insert bv
either CRD drive water or scram pressure. With a fully
inserted control rod stuck, no actions are required as long
as the control rod remains fully inserted. The Required
Actions are modified by a Note that allows a stuck control
rod to be bypassed in the Rod Action Control System (RACS)
to allow continued operation. SR 3.3.2.1.9 provides
additional requirements when control rods are bypassed in
RACS to ensure compliance with the CRDA analysis. With one
withdrawn control rod stuck, the associated control rod
drive must be disarmed within 2 hours. The allowed
Completion Time of 2 hours is acceptable, considering the
reactor can still be shut down, assuming no additional
control rods fail to insert, and provides a reasonable
amount of time to perform the Required Action in an orderly

(continued)

CLINTON

B 3.1-15 Revision No. 1-1



BASES

Control Rod OPERABILITY
B 3.1.3

ACTIONS

A.l, A.2, and A.3 (continued)

manner. Isolating the control rod from scram prevents
damage to the CROM. The control rod can be isolated from
scram by isolating the hydraulic control unit from scram and
normal drive and withdraw pressure, yet still maintain
cooling water to the CRD.

Monitoring of the insertion capability for each withdrawn
control rod must also be performed within 24 hours.

SR 3.1.3.2 and SR 3.1.3.3 gerforn periodic tests of the
control rod insertion capability of withdrawn control rods.
Testing each withdrawn control rod ensures that a generic
problem does not exist. The allowed Completion Time of

24 hours provides a reasonable time to test the control
rods, considering the potential for a need to reduce power
to perform the tests. Required Action A.2 has a modified
time zero Completion Time. The 24 hour Completion Time for
this Required Action starts when the withdrawn control rod
is discovered to be stuck and THERMAL POWER is greater than
the actual low power setpoint (LPSP) of the rod pattern
controller (RPC), since the notch insertions may not be
compatible with the requirements of rod pattern control
(LCO 3.1.6) and the RPC (LCO 3.3.2.1, “Control Rod Block
Instrumentation”).

To allow continued operation with a withdrawn control rod
stuck, an evaluation of adequate SDM is also required within
72 hours. Should a DBA or transient require a shutdown, to
preserve the single failure criterion an additional control
rod would have to be assumed to have failed to insert when
required. Therefore, the original SDM demonstration may not
be valid. The SDM must therefore be evaluated (by
measurement or analysis) with the stuck control rod at its
stuck position and the highest worth OPERABLE control rod
assumed to be fully withdrawn.

The allowed Completion Time of 72 hours to verify SDM is
adequate, considering that with a single control rod stuck
in a withdrawn position, the remaining OPERABLE control rods
are capable of providing the required scram and shutdown
reactivity. Failure to reach MODE 4 is only likely if an
additional control rod adjacent to the stuck control rod
also fails to insert durin? a required scram. Even with the
postulated additional single failure of an adjacent control

{continued)
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BASES (continued)

Control Rod OPERABILITY
B 3.1.3

SURVE I LLANCE
REQUIREMENTS

SR_3.1.3.1

The position of each contro) rod must be determined, to
ensure adequate information on control rod position is
available to the operator for determining control rod
OPERABILITY and controlling rod patterns. Control rod
position may be determined by the use of OPERABLE position
indicators, by moving control rod< to a position with an
OPERABLE indicator, or by the use of other appropriate
methods. The 24 hour Frequency of this SR is based on
operating experience related to expected changes in control
rod position and the availability of control rod position
indications in the control room.

SR_3.1.3.2 and SR _3.1.3.3

Control rod insertion capability is demonstrated by
inserting each partially or fully withdrawn control rod at
least one notch and observing that the control rod moves.
The control rod may then be returned to its original
position. This ensures the control rod is not stuck and is
free to insert on a scram signal. These Surveillances are
modified by notes identifying that the Surveillances are not
required to be performed when THERMAL POWER is less than or
equal to the actual LPSP of the RPC since the notch
insertions may not be compatible with the requirements of
BPWS (LCO 3.1.6) and the RPC (LCO 3.3.2.1). These notes
also provide a time allowance such that the Surveillances
are not required to be performed until the next scheduled
control rod testing for control rods of the same category
(i.e., fully withdrawn or partially withdrawn). These notes
provide this allowance to prevent unnecessary perturbations
in reactor operation to perform this testing on a control
rod whose surveillance category (i.e., fully withdrawn or
partially withdrawn) has changed. The 7 day Frequency of
SP 3.1.3.2 is based on operating experience related to the
changes in CRD performance and the ease of performing notch
testing for fully withdrawn control rods. Partially
withdrawn control rods are tested at a 31 day Fregquency,
based on the potential power reduction required to allow the
control rod movement, and considering the large testing
sample of SR 3.1.3.2. Furthermore, the 31 day Frequency
takes into account operating experience related to changes
in CRD performance. At any time, if a control rod is

(continued)

- -
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BASES

Control Rod OPERABILITY
B 3.1.3

SURVE TLLANCE
REQUIREMENTS

nd SR 3.1.3.3 (continued)

immovable, a determination of that control rod’s
trippability (OPERABILITY) must be made and appropriate
action taken.

SR_3.1.3.4

Verifying the scram time for each control rod to notch
position 13 is < 7 seconds provides reasonable assurance
that the control rod will insert when required during a DBA
or transient, thereby completing its shutdown functions.
This SR is performed in conjunction with the control rod
scram time testing of SR 3.1.4.1, SR 3.1.4.2, SR 3.1.4.3,
and SR 3.1.4.4. The LOGIC SYSTEM FUNCTIONAL TEST in

LCO 3.3.1.1, "Reactor Protection System (RPS)
Instrumentation,” and the functional testing of SDV vent and
drain valves in LCO 3.1.8, "Scram Discharge Volume (SDV)
Vent and Drain Valves,” overlap this Surveillance to provide
complete testing of the assumed safety function. The
associated Frequencies are acceptable, considering the more
frequent testing performed to demonstrate other aspects of
control rod OPERABILITY and operatin? experience, which
shows scram times do not significantly change over an
operating cycle.

SR_3.1.3.5

Coupling verification is performed to ensure the control rod
is connected to the CRDOM and will perform its intended
function when necessary. The Surveillance regquires
verifying that a control rod does not go to the withdrawn
overtravel position when it is fully withdrawn. The
overtravel position feature provides a positive check on the
coupling integrity, since only an uncoupled CRD can reach
the overtravel position. If the control rod goes to the
withdrawn overtravel position, the control rod drive
mechanism can be inserted to attempt recoupling, within the
limitations of Condition C. This verification is required
to be performed anytime a control rod is withdrawn to the
"full out* position (notch position 48) or prior to
declaring the conti'nl rod OPERABLE after work on the control
rod or CRD System tnat could affect coupling. This includes
control rods inserted one notch and then returned to the

(continued)
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Control Rod CPERABILITY

B 3.1.3
BASES
SURVEILLANCE SR_3.1.3.5 (continued)
REQUIREMENTS
*full out" position during the performance of SR 3.1.3.2.
This Frequency is acceptable, considering the low
probability that a control rod will become uncoupled when it
is not being moved and operating experience related to
uncoupling events.
REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 27, GDC 28, and
GDC 29.
2. USAR, Section 4.3.2.
3. USAR, Section 4.6.1.1.2.5.3.
4. USAR, Section 5.2.2.2.2.3.
5. USAR, Section 15.4.1.
6. USAR, Section 15.4.2.
7. USAR, Section 15.4.9.
8. NEDO-21231, "Banked Position Withdrawal Sequence,"”
Section 7.2, January 1977.
CLINTON B 3.1-21 Revision No. 1-1



BASES

Control Rod Scram Times
B 3.1.4

APPLICABLE
SAFETY ANALYSES
(continued)

The scram function of the CRD System protects the MCPR
safety Limit (SL) (see Bases for SL 2.1.1, “Reactor Core
SLs,"” and LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)"),
and the 1% cladding plastic strain fue)l design limit (see
Bases for LCO 3.2.1, "AVERAGE PLANAR LINEAR HEAT GENERATION
RATE (APLHGR)," and LCO 3.2.3, "LINEAR HEAT GENERATION RATE
(LHGR)"), which ensure that no fuel damage will occur if
these 1imits are not exceeded. Above 950 psig, the scram
function is designed to insert negative reactivity at a rate
fast enough to prevent the actual MCPR from becoming less
than the MCPR SL during the analyzed 1imiting power
transient. Below 950 psig, the scram function is assumed to
perform during the control rod drop accident (Ref. 7) and,
therefore, also provides protection against violating fuel
damage 1imits during reactivity insertion accidents (see
Bases for LCO 3.1.6, *Control Rod Pattern". For the
reactor vessel overpressure protection analysis, the scram
function, along with the safety/relief valves, ensure that
the peak vessel pressure is maintained within the applicable
ASME Code limits.

Control rod scram times satisfy Criterion 3 of the NRC
Policy Statement.

LCO

The scram times specified in Table 3.1.4-1 (in the
accompanying LCO) are required to ensure that the scram
reactivity assumed in the DBA and transient analysis is met.
To account for single failure and *slow" scramming control
rods, the scram times s ecified in Taole 3.1.4-1 are faster
than those assumed in the design basis analysis. The scram
times have a margin to allow up to 7.5% of the control rods
(i.e., 145 x 7.5% = 10) to have scram times that exceed the
specified 1imits (i.e., "<low" control rodc) assuming a
single stuck control rod (as allowed by LCO 3.1.3, *Control
Rod OPERABILITY") and an additional control rod failing to
scram per the single failure criterion. The scram times are
specified as a function of reactor steam dome pressure to
account for the pressure dependence of the scram times. The
scram times are specified relative to measurements based on
reed switch positions, which provide the control rod
position indication. The reed switch closes ("pickup") when
the index tube passes a specific location and then opens
(*dropout”) as the index tube travels upward. Verification
of the specified scram times in Table 3.1.4-1 is
accomplished through measurement of the "dropout" times.

(continued)
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Control Rod Scram Times

B 3.1.4
BASES (continued)
SURVE ILLANCE The four SRs of this LCO are modified by a Note stating that
REQUIREMENTS during a single control rod scram time surveillance, the CRD

pumps shall be isolated from the associated scram
accumulator. With the CRD pump isolated (i.e., charging
valve closed), the influence of the CRD pump head does not
affect the single control rod scram times. During a full
core scram, the CRD pump head would be seen by all control
rods and would have a negligible effect on the scram
insertion times.

SR_3.1.4.1

The scram reactivity used in DBA and transient analyses is
based on assumed control rod scram time. Measurement of the
scram times with reactor steam dome pressure = 950 psig
demonstrates acceptable scram times for the transients
analyzed in References 3 and 4.

Scram insertion times increase with increasing reactor
pressure because of the competing effects of reactor steam
dome pressure and stored accumulator energy. Therefore.
demonstration of adequate scram times at reactor stear dome

b pressure = 950 psig ensures that the scram times wi): be

‘ within the specified 1imits at higher pressures. {imits are
specified as a function of reactor pressure to account for
the sensitivity of the scram insertion times with pressure
and to allow a range of pressures over which scram time
testing can be performed. To ensure scram time testing is
performed within a reasonable time following fuel movement
within the reactor pressure vessel or after a shutdown

> 120 days, control rods are required to be tested before
exceeding 40% RTP. In the event fuel movement is limited to
selected core cells, it is the intent of this SR that only
those CRDz associated with the core cells affected by the
fuel movements are required to be scram time tested.
However, 1f the reactor remains shutdown 2> 120 days, all
control rods are required to be scram time tested. This
Frequency is acceptable, considering the additional
surveillances performed for control rod OPERABILITY, the
frequent verification of adequate accumulator pressure, and
the required testing of control rods affected by work on
control rods or the CRD System.

(continued)
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BASES

Control Rod Scram Times
B 3.1.4

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.1.4.2

Additional testing of a sample of control rods is required
to verify the continued performance of the scram function
during the cycle. A representative sample contains at least
10% of the contro)l rods. The sample remains

"representative” if no more than 20% of the control rods in
the tested sample are determined to be "slow." If more than
20% of the sample is declared to be “"slow" per the criteria
in Table 3.1.4-1, additional control rods are tested until
this 20% criterion (i.e., 20% of the entire sample size) is
satisfied, or until the total number of *3low" control rods
throughout the core, from all surveillances) exceed the LCO
limit. For planned testing, the control rods selected for
the sample should be different for each test. Data from
inadvertent scrams should be used whenever possible to avoid
unnecessary testing at power, even if the control rods with
data were previously tested in a sample. The 120 day
Frequency is based on operating experience that has shown
control rod scram times do not significantly change over an
operating cycle. This Frequency is also reasonable, based
on the additional Surveillances done on the CRDs at more
frequent intervals in accordance with LCO 3.1.3 and

‘1LCO 3.1.5, "Control Rod Scram Accumulators.”

SR_3.1.43

When work that could affect the scram insertion time is
performed on a control rod or the CRD System, testing must
be done to demonstrate that each affected control.rod
retains adequate scram performance over the range of
applicable reactor pressures from zero to the maximum
permissible pressure. The scram testing must be performed
once before declaring the control rod OPERABLE. The
required scram time testing must demonstrate that the
affected control rod is still within acceptable limits. The
limits for reactor pressures < 950 psig are established
based on 2 high probability of meeting the acceptance
criteria at reactor pressures = 950 psig. Limits for 2 950
psig are found in Table 3.1.4-1. If testing demonstrates
the aftected control rod does not meet these limits, but is
within the 7 second limit of Table 3.1.4-1 Note 2, the
control rod can be declared OPERABLE and "slow.”

Specific examples of work that could affect the scram times

include (but are not limited to) the fellowing: removal of
any CRD for maintenance or modification; replacement of a

ontinued
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BASES

Control Rod Scram Times
B 3.1.4

SURVEILLANCE
REQUIREMENTS

SR_3.1.4.3 (continued)

control rod; and maintenance or modification of 2 scram
solencid pilot valve, scram valve, accumulator isolation
valve, or check valves in the piping required for scram.

The Freouency of once prior to declaring the affected
control rod OPERABLE is acceptable because of the capability
of testing the control rod over a range of operating
conditions and the more frequent surveillances on other
aspects of control rod OPERABILITY.

SR_3.1.4.4

when work that could affect the scram insertion time is
performed on a control rod or CRD System, testing must be
done to demonstrate each affected control rod is still
within the limits of Table 3.1.4-1 with the reactor steam
dome pressure = 950 psig. Where work has been performed at
high reactor pressure, the requirements of SR 3.1.4.3 and
SR 3.1.4.4 will be satisfied with one test. For a control
rod affected by work performed while shut dnwn, however, a
zero pressure and a high pressure test may be required.
This testing ensures that the control rod scram performance
is acceptable for operating reactor pressure conditions
prior to withdrawing the control rod for continued
operation. Alternatively, a test during hydrostatic
pressure testing could also satisfy both criteria.

The Frequency of once prior to exceeding 40% RTP is
acceptable because of the capability of testing the control
rod at the different conditions and the more frequent
surveillances on other aspects of control rod OPERABILITY.

REFERENCES

1. 10 CFR 59, Appendix A, GDC 10.
USAR, Section 4.3.2.

USAR, Section 4.6.1.1.2.5.3.
USAR, Section 5.2.2.2.2.3.
USAR, Section 15.4.1.

USAR, Section 15.4.2.

N oY T s W N

USAR, Section 15.4.9.
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SLC System
B 3.1.7

P
8 3.1 REACTIVITY CONTR. . SYSTEMS 3

B 3.1.7 Standby Liquid Control (SLC) System

BASES

BACKGROUND

The SLC System is gesigned to provide the capability of
bringing the reactor, at any time in a fuel cycle, from full
power and minimum control rod inventory (which is at the
peak of the xenon transient) to a subcritical condition with
the reactor in the most reactive xenon free state without
taking credit for control rod wovement. The SLC System
satisfies the requirements of 10 CFR 50.62 (Ref. 1) on
anticipated transient without scram (ATWS).

The SLC System consists of a boron solution storage tank,
two positive displacement pumps, two explosive valves, which
are provided in parallel for redundancy, and associated
piping and valves used to transfer borated water from the
storage tank to the reactor pressure vessel (RPV). The
preferred flow path of the boron neutron absorber solution
to the reactor vessel is by the High Pressure Core Spray
(HPCS) System sparger. The SLC piping is connecied to the
HPCS System just downstream of the 4PCS manual injection
jsolation valve. An alternate flow path to the reactor
vessel is provided by the SLC sparger near the bottom of the
core shroud. This flow path is normally locked out of
service by the SLC manual injection valve.

APPLICABLE
SAFETY ANALYSES

The SIC System is manually initiated from the main control
room, as directed by the emergency operating procedures, if
the operator believes the reactor cannot be shut down, or
kept shut down, with the control rods. The SLC System is
used in the event that not enough control rods can be
inserted to accomplish shutdown and cooldown in the normal
manner. The SIC System injects borated water into the
reactor core to compensate for all of the various reacti.ity
effects that could occur during plant operation. To meet
this ubjective, it is necessary to inject a quantity of
boron that produces a concentration of at least 660 ppm of
natural boron in the reactor core at 68°F. To allow for
potential leakage and imperfect mixing in the reactor
system, an additional amount of boron equal to 25% of the
amount cited above is added (Ref. 2). The concentration
versus volume 1imits in Figure 3.1.7-1 are calculated such
that the required concentration is achieved accounting for
dilution in the RPV with normal water level and including

{continued)
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BASES

SLC System
B 3.1.7

APPLICABLE
SAFETY ANALYSES
(continued)

the water volume in the residual heat removal shutdown
cooling piping and in the recirculation ioop piping. This
quantity of borated solution is the amount that is above the
storage tank level instrument zero. (The instrument zero is
based on ensuring sufficient net positive suction head and
includes additional margin to preclude air entrainment in
the pump suction piping due to vortexing during two pump
operation.)

The SLC System satisfies the requirements of the NRC Policy
Statement because operating experience and probabilistic
rick assessment have generally shown it to be important to
public health and safety.

LCO

The OPERABILITY of the SLC System provides backup capability
for reactivity control, independent of normal reactivity
control provisions provided by the control rods. The
OPERABILITY of the SLC System is based on the conditions of
the borated solution in the storage tank and the
availability of a flow path to the RPV, including the
OPERABILITY of the pumps and valves. Two SLC subsystems are
required to be OPERABLE, each contatning an OPERABLE pump,
an explosive valve and associated piping, valves, and
instruments and controls to ensure an OPERABLE flow path.

APPLICABILITY

In MODES 1 and 2, shutdown capability is required. In

MODES 3 and 4, control rods are not able to be withdrawn
cince the reactor mode switch is in Shutdown and a control
rod block is applied. This provides adequate controls to
ensure the reactor remains subcritical. In MODE S5, only a
single control rod can be withdrawn from a core cell
containing fuel assemblies. Demonstration of adequate SOM
(LCO 3.1.1, "SHUTDOWN MARGIN (SDM)") ensures that the
reactor will not become critical. Therefore, the SLC System
is not required to be OPERABLE during these conditions, when
only a single control rod can be withdrawn.

ACTIONS

A.l

If one SLC subsystem is inoperable, the inoperable subsystem
must be restored to OPERABLE status within 7 days. In this
condition, the remaining OPERABLE subsystem is adequate to
perform the shutdown function. However, the overall
reliability is reduced because a single failure in the

(continued)
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SLC System
B 3.1.7

ACTIONS

A.1 (continued)

remaining OPERABLE subsystem could result in reduced SLC
System shutdown capability. The 7 day Completion Time is
based on the availability of an OPERABLE subsystem capable
of performing the intended SLC System function and the low
probability of a Design Basis Accident (DBA{ or severe
transient occurring concurrent with the failure of the
Control Rod Drive System to shut down the plant.

B.1

If both SLC subsystems are inoperable, at least one
subsystem must be restored to OPERABLE status within

8 hours. The allowed Complietion Time of 8 hours is
considered acceptable, given the low probability of a DBA or
transient occurring concurrent with the failure of the
control rods to shut down the reactor.

c.1

If any Required Action and associated Completion Time is not
met, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to MODE 3 within 12 hours. 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.

SURVEILLANCE
REQUIREMENTS

R 7 nd SR

SR 3.1.7.1 through SR 3.1.7.3 are 24 hour Surveillances,
verifying certain characteristics of the SLC System (i.e.,
the volume and temperature of the borated solution in the
storage tank, and temperature of the pump suction piping),
thereby ensuring the SLC System OPERABILITY without
disturbing normal plant operation. These Surveillances
ensure the proper borated solution and temperature,
including the temperature of the pump suction piping, are
maintained. Maintaining a minimum specified borated
solution temperature is important in ensuring that the boron
remains in solution and does not precipitate out in the

{continued)
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BASES

SLC System
B 3.1.7

SURVEILLANCE
REQUIREMENTS

SR_3.1.7.8 and SR 3.1.7.9 (continued)

The Surveillance may be performed in separate steps to
prevent injecting boron into the RPV. An acceptable method
for verifying flow from the pump to the RPV is to pump
demineral ized water from a test tank through one SLC
subsystem and into the RPV. The 18 month Frequency is based
on the need to perform this Surveillance under the
conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown these components usually pass the
Surveillance test when performed at the 18 month Frequency;
therefore, the Frequency was concluded to be acceptable from
a reliability standpoint.

Demonstrating that all piping between the boron solution
storage tank and the suction inlet to the injection pumps is
unblocked ensures that there is a ‘unctioning flow path for
injecting the sodium pentaborate solution. An acceptable
method for verifying that the suction piping is unblocked is
to pump from the storage tank to the test tank. Following
this test, the piping will be drained and flushed with

demineralized water. The 18 month Frequency is acceptable

since there is a low probability that the subject piping
will be blocked due to precipitation of the boron from
solution in the piping. This is especially true in light of
the daily temperature verification of this piping required
by SR 3.1.7.3. Howevzr, if, in performing SR 3.1.7.3, it is
determined that the temperature of this piping has fallen
below the specified minimum, SR 3.1.7.9 must be performed
once within 24 hours after the piping temperature is
restored to = 70°F.

REFERENCES

1. 10 CFR 50.62.
2. USAR, Section 9.3.5.3.
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SpV Vent ard Drain Valves
B 3.1.8

ACTIONS
(continued)

When one SDV vent or drain valve is inoperable in one or
more 1ines, the valves must be restored to OPERABLE status
within 7 days. The Completion Time is reasonable, given the
level of redundancy in the lines and the Tow probability of
a scram occurring during the tire the valve(s) are
inoperable. The SOV is still isolable since the redundant
valve in the affected line is OPERABLE. ~ Since the SDV is
still isolable, the affected SDV line may be opened. This
allows any accumulated water in the line to be drained, to
preciude a reactor scram on SDV high level. During these
periods, the single failure criterion may not be preserved,
and a higher risk exists to allow reactor water out of the
primary system during a scram.

B.1

1f both valves in a line are inoperable, the line must be
isolated to contain the reactor coolant during a scram.
When a line is isolated, the potential for an inadvertent
scram due to high SDV level is increased. Required
Action B.1 is modified by a Note that allows periodic
draining and venting of the SDV when a line is isolated.
During these periods, the line may be unisolated under
administrative control. This allows any accumulated water
in the line to be drained, to preclude a reactor scram on
SOV high level. This is acceptable, since the
administrative controls ensure the valve can be closed
quickly, by a dedicated operator, if a scram occurs with the
valve open.

The 8 hour Completion Time to isolate the line is based on
the low probability of a scram occurring while the line is
not isolated and unlikelihood of significant CRD seal
leakage.

c.1

It any Required Action and associated Completion Time is not
met, the plant must be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant must be
brought to MODE 3 within 12 hours. 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.

CLINTON
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APLHGR

B 3.2.1
B 3.2 POWER DISTRIBUTION LIMITS
B 3.2.1 AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)
BASES
BACKGROUND The APLHGR is a measure of the average LHGR of all the fuel

rods in a fuel assembly at any axial location. Limits on
the APLHGR are specified to ensure that the fuel design
limits identified in Reference 1 are not exceeded during
anticipated operational occurrences (AOOs) and that the peak
cladding temperature (PCT) during the postulated design
basis loss of coolant accident (LOCA) does not exceed the
Timits specified in 10 CFR 50.46.

APPLICABLE The analytical methods and assumptions used in evaluating
SAFETY ANALYSES  the fuel design limits are presented in the USAR,
Chapters 4, 6, and 15, and in References 1 and 2. The
analytical methods and assumptions used in evaluating Design
Basis Accidents (DBAs), anticipated operational transients,
and normal operations that determine APLHGR limits are
presented in USAR, Chapters 4, 6, and 15, and in
References 1, 2, 3, and 4.

Fue)l design evaluations are performed to demonstrate that
the 1% limit on the fuel cladding plastic strain and other
fuel design limits described in Reference 1 are not exceeded
during AOOs for operation with LHGR up to the operating
limit LHGR. APLHGR limits are developed as a function of
exposure and the various operating core flow and power
states to ensure adherence to fuel design limits during the
limiting AOOs (Refs. 3 and 4). Flow dependent APLHGR limits
are determined using the three dimensional BWR simulator
code (Ref. 5) to analyze slow flow runout transients. The
flow dependent multiplier, MAPFAC,, is dependent on the
maximum core flow runout capability. MAPFAC, curves are
provided based on the maximum credible flow runout
transient. The result of a single failure or single
operator error is the runout of only one loop because both
recirculation loops are under independent control.

Based on analyses of limiting plant transients (other than
core flow increases) over a range of power and flow
conditions, power dependent multipliers, MAPFAC,, are also
generated. Due to the sensitivity of the transient Tesponse

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

The MCPR cperating limits derived from the transient
analysis are dependent on the operating core flow and power
state (MCPR, and MCPR,, respectively) to ensure adherence to
fuel design limits during the worst transient that occurs
with moderate frequency (Refs. 3, 4, and 5).

Flow dependent MCPR 1imits (MCPR,) are determined by steady
state therma! hydraulic methods using the three dimensional
BWR simulator code (Ref. 7) and the multichannel thermal
hydraulic code. MCPR, curves are provided based on the
maximum credible flow runout transient. The result of a
single failure or single operator error is the runout of
only one loop because both recirculation loops are under
independent control.

Power dependent MCPR 1imits (MCPR,) are determined by the
three dimensional BWR simulator code and the one dimensional
transient code (Ref. 8). Due to the sensitivity of the
transient response to initial core flow levels at power
levels below those at which the turbine stop valve closure
and turbine control valve fast closure scram trips are
bypassed, high and Tow flow MCPR, operating 1imits are
provided for operating between 25% RTP and the previously
mentioned bypass power level.

The MCPR satisfies Criterion 2 of the NRC Policy Statement.

The MCPR operating 1imits specified in the COLR are the
result of the Design Basis Accident (DBA) and transient
analysis. The MCPR operating limits are determined by the
larger of the MCPR, and MCPR, limits.

APPLICABILITY

The MCPR operating 1imits are primarily derived from
transient analyses that are assumed to occur at high power
levels. Below 25% RTP, the reactor is operating at a siow
recirculation pump speed and the moderator void ratio is
small. Surveillance of thermal limits below 25% RTP is
unnecessary due to the large inherent margin that ensures
that the MCPR SL is not exceeded even if a limiting
transient occurs.

(continued)
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BASES

RPS Instrumentation
B 3.3.1.1

ACTIONS
(continued)

£.1, F.1, 6.1, and H.1

If the channel(s) is not restored to OPERABLE status or
placed in trip within the allowed Completion Time, the plant
must be placed in a MODE or other specified condition in
which the LCO does not apply. With respect to Required
Action E.1, inoperability of Turbine Stop Valve Closure and
Turbine Control Valve Fast Closure Functions could impact
the MCPR SL in the event of a design basis transient. Thus,
prompt action should be taken to reduce THERMAL POWER to

< 40% RTP within 8 hours. The Completion Times are
veasonable, based on operating experience, to reach the
specified condition from full power conditions in an orderly
manner and without challenging plant systems.

1.1

If the channel(s) is not restored to OPERABLE status or
placed in trip within the allowed Completion Time, the plant
must be placed in a MODE or other specified condition in
which the LCO does not apply. This is done by immediately
initiating action to fully insert all insertable control
rods in core cells containing one or‘more fuel assemblies.

Tontrol rods in core cells containing no fuel assemblies do

not affect the reactivity of the core and are, therefore,
not required to be inserted. Action must continue until all
insertable control rods in core cells containing one or more
fuel assemblies are fully inserted.

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each RPS
instrumentation Function are located in the SRs column of
Table 3.3.1.1-1.

The Surveillances are modified hy a Note to indicate that,
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to

& hours, provided the associated Function maintains trip
capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be
returned to OPERABLE staius or the applicable Condition
entered and Required Actions taken. This Note is based on
the RPS reliability analysis (Ref. 9) assumption of the
average time required to perform channel surveillance. That

(continued)
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BASES

RPS Instrumentation
B 3.3.1.1

SURVETLLANCE
REQUIREMENTS
(continued)

analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the RPS will
trip when necessary.

sR_3.3.1.1.1

performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparisod of the parameter
indicated on une channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift on one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, chaecks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR_3.3.1.1.2

To ensure that the APRMs are accurately indicating the true
core average power, the APRMs are calibrated to the reactor
power calculated from a heat balance. The Frequency of once
per 7 days is based on minor changes in LPRM sensitivity,
::ighscgu}deaffect the APRM reading between performances of

A restriction to satisfying this SR when < 25% RTP is
provided that requires the SR to be met only at = 25% RTP
because it is difficult to accurately maintain APRM
indication of core THERMAL POWER consistent with a heat
balance when < 25% RTP. At low power levels, a high degree

(continued)
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RPS Instrumentation
B 3.3.1.1

SURVETLLANCE
REQUIREMENTS

SR _3.3.1.1.2 (continued)

of accuracy is unnecessary because of the large inherent
margin to thermal limits (MCPR and APLHGR). At = 25% RTP,
the Surveillance is required to have been satisfactorily
performed within the last 7 days in accordance with SR
3.0.2. A Note is provided which allows an increase in
THERMAL POWER above 25% if the 7 day Freguency is not met
per SR 3.0.2. In this event, the SR must be performed
within 12 hours after reaching or exceeding 25% RTP. Twelve
hours is based on operating experience and in consideration
of providing a reasonable time in which to complete the SR.

SR_3.3.1.1.3

The Average Power Range Monitor Flow Biased Simulated
Thermal Power—High Function uses the recirculation loop
drive flows to vary the trip setpoint. This SR ensures that
the APRM Function accurately reflects the required setpoint
as a function of flow.

The Frequency of 7 days is bused on engineering judgment,
operating experience, and the reliability of this
instrumentation.

SR_3.3.1.1.%

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint

‘methodology.

As noted, SR 3.3.1.1.4 is not required to be performed when
entering MODE 2 from MODE I since testing of the MODE 2
require¢ Ikd and APRM Functions cannot be performed in

MODE 1 without utilizing jumpers, 1ifted leads, or movable
links. This allows entry into MODE 2 if the 7 day Frequency
is not met per SR 3.0.2. In this event, the SR must be
performed within 12 hours after entering MODE 2 from MODE 1.
Twelve hours is based on opcrating experience and in
consideration of providing a reasonable time in which to
complete the SR.

(continued)
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RPS Instrumentation

B 3.3.1.1
BASES
SURVEILLANCE SR_3.3.1.1.16
REQUIREMENTS
(continued) This SR ensures that scrams initiated from the Turbine Stop

valve Closure and Turbine Control Valve Fast Closure, Trip
0i1 Pressure—Low Functions will not be inadvertently
bypassed when THERMAL POWER is > 40% RTP. This invoives
calibration of the bypass channels. Adequate margins for
the instrument setpoint methodology are incorporated into
the actual setpoint.

If any bypass channel setpoint is nonconservative such that
the Functions are bypassed at = 40% RTP (e.g., due to open
main steam line drain(s), main turbine bypass valve(s) or
other reasons), then the affected Turbine Stop Valve Closure
and Turbine Control Valve Fast Closure, Trip 0il
Pressure—Low Functions are considered inoperable.
Alternatively, the bypass channel can be placed in the
conservative conditior (nonbypass). If placed in the
nonbypass condition, this SR is met and the channel is
considered OPERABLE.

The Frequency of 18 months is based on engineering judgment
and reliability of the components.

R 3.1.1.17

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis. The RPS RESPONSE TIME acceptance
criteria are included in plant Surveillance procedures.

As noted, neutron detectors are excluded from RPS RESPONSE
TIME testing because the principles of detector operation
virtually ensure an instantaneous response time. In
addition, for Functions 3, 4, and 5, the associated sensors
are not required to be response time tested. For these
Functions, response time testing for the remaining channel
components, including the ATMs, is required. This allowance
is supported by Reference 10.

RPS RESPONSE TIME tests are ' onducted on an 18 month
STAGGERED TEST BASIS. Note 3 of SR 3.3.1.1.17 requires
STAGGERED TEST BASIS Frequency for each Function to be

conti
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RPS Instrumentation
8 3.3.1.1

BASES Vln’s

SURVEILLANCE SR_3.3.1.1.17 (continued)

REQUIREMENTS : ‘
determined separately based on the four channels as
specified in lable 3.3.1.1-1. This Frequency is based on
the logic interrelationships of the various channels
required to produce an RPS scram signal.

Therefore, staggered testing results in response time
verification of these devices every 18 months. This
Frequency is consistent with the typical industry refueling
cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components
causing serious time degradation, but not channel failure,
are infrequent.

REFERENCES USAR, Section 7.2.

USAR, Section 5.2.2.

USAR, Sectfon 6.3.3.

USAR, Chapter 15. }

USAR, Section 15.4.1.2.

O ¢, e W N

NEDO-23842, “"Continuous Control Rod Withdrawal in the
Startup Range,” April 18, 1978.

' 7. USAR, Section 15.4.9.

8. Letter, P. Check (NRC) to 6. Lainas (NRC), "BWR Scram
Discharge System Safety Evaluation," December 1, 1980,
a;eattached to NRC Generic Letter dated December 9,
1980.

9. NEDO-30851-P-A, "Technical Specification Improvement
Analyses for BWR Reactor Protection System,*”
March 1988.

10.  NEDO-32291-A, "System Analyses for Elimination of
S;lected Response Time Testing Requirements,” January
1994.
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SRM Instrumentation
B 3.3.1.2

ACTIONS

A.l and B.1 (continued)

capability. During this time, control rod withdrawal and
power increase are not precluded by this Required Action.
Having the ability to monitor the core with at least one
SRM, proceeding to IRM Range 3 or greater (with overlap
required by SR 3.3.1.1.6) and thereby exiting the
Applicability of this LCO, is acceptable for ensuring
adequate core monitoring and allowing continued operation.

With three required SRMs inoperable, Required Action B.l
.allows no positive changes in reactivity (control rod
withdrawal must be immediately suspended) due to the
inability to monitor the changes. Required Action A.l still
applies and allows 4 hours to restore monitoring capability
prior to requiring control rod insertion. This allowance is
based on the limited risk of an event during this time,
provided that no centrol rod withdrawals are allowed, and
the desire to concentrate efforts on repair, rather than to
immediately shut down, with no SRMs OPERABLE.

c.1

In MODE 2, if the required number of SRMs is not restored to
OPERABLE status within the allowed Completion Time, the
reactor shall be placed in MODE 3. With all control rods
fully inserted, the core is in its least reactive state with
the most margin to criticality. The allowed Completion Time
of 12 hours is reasonable, based on operating experience, to
reach MODE 3 in an orderly manner and without challenging
plant systems.

D.1 and 0.2

With one or more required SRM channels inoperable in MODE 3
or 4, the neutron fiux =onitoring capability is degraded or
nonexistent. The requirement to fully insert all insertable
control rods ensures that the reactor will be at its minimum
reactivity level while no neutron monitoring capability is
available. Placing the reactor mode switch in the shutdown
position prevents subsequent control rod withdrawal by
maintaining a control rod block. The mode switch should be
locked {i.e., the key removed) to preclude inadvertent
operation of the mode switch. The allowed Completion Time
of 1 hour is sufficient to accomplish the Required Action,
and takes into account the low probability of an event
requiring the SRM occurring during this time.

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

BACKGROUND
(continued)

The purpose of the RPC is to ensure control rod patterns
during startup are such that only specified control rod
sequences and relative positions are allowed over the
ogerating range from all control rods inserted to 20% RTP.
The seauences effectively 1imit the potential amount and
rate of reactivity increase during a CRDA. The RPC, in
conjunction with the RCIS, will initiate control rod
withdrawal and insert blocks when the actual sequence
deviates beyond allowances from the specified sequence. The
rod block logic circuitry is the same as that described
above. The RPC also uses the turbine first stage pressure
to determine when reactor power is above the power at which
the RPC is automatically bypassed (Ref. 1).

With the reactor mode switch in the shutdown position, a
control rod withdrawal block is applied to all control rods
to ensure that the shutdown condition is maintained. This
function prevents criticality resulting from inadvertent
control rod withdrawal during MODE 3 or 4, or during MODE 5
when the reactor mode switch is uired to be in the
shutdown position. The reactor e switch has two
channels, with each providing inputs into a separate rod
block circuit. A rod block in either circuit will provide 2
control rod block to all contrel rods.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1.a. Rod !j;ndrgwgl Limiter

The RWL is designed to prevent violation of the MCPR SL

and the cladding 1% plastic strain fuel design limit that
may result from a single control rod withdrawal error (RWE)
event. The analytical methods and assumptions used in
evaluating the RWE event are summarized in Reference 2. A
statistical analysis of RWE events was performed to deter-
mine the MCPR response as a fuaction of withdrawal distance
and initial operating conditions. From these responses, the
fuel thermal performance was determined as a function of RMWL
allowable control rod withdrawal distance and power level.

The RWL satisfies Criterion 3 of the NRC Policy Statement.
Two channels of the RWL are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude a rod block from this Function. The RWL high power
function channels are considered OPERABLE when control rod
withdrawal is limited to no more than two notches. The RWL
low power function channels are considered OPERABLE when
control rod withdriwal is limited to no more than four

CLINTON

notches.
(continued)
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BASES

Control Rod Block Instrumentation
B 3.3.2.1

ACTIONS
(continued)

€.land C.2

If one Reactor Mode Switch-—Shutdown Position control rod
withdrawal block channel is inoperable, the remaining
OPERABLE channel is adequate to perform the control rod
withdrawal block function. Required Action C.]1 and Required
Action C.2 are consistent with the normal action of an
OPERABLE Reactor Mode Switch—Shutdown Position Function to
maintain all control rods inserted. Therefore, there is no
distinction between Required Actions for the Conditions of
one or two channels inoperable. In both cases (one or both
channels inoperable), suspending all control rod withdrawal
immediately, and immediately initiating action to fully
insert all insertable contrel rods in core cells containing
one or more fuel assemblies will ensure that the core is
subcritical, with adequate SDM ensured by LCO 3.1.1,
*SHUTDOWN MARGIN (SDM).* Control rods in core cells
containing no fuel assemblies do not affect the reactivity
of the core and are therefore not required to be insert.d.
Action must continue until all insertable control rods ‘n
core c:}ls containing one or more fuel assemblies are fully
inserted.

SURVETLLANCE
REQUIREMENTS

As noted at the beginning of the SR, the SRs for each
Control Rod Block instrumentation Function are found in the
SRs column of Table 3.3.2.1-1.

The Surveillances are alsc modified by a Note to indicate
that when a channel is placed in an inoperable status solely
for performance of required Surveillances, entry into
associated Conditions and Required Actions may be delayed
for up to 6 hours, provided the associated Function
maintains control rod block capability. Upon completion of
the Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Conditiun entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 7)
assumption of the avera?e time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control block will be initiated when
necessary.

(continued)
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BASES

Control Rod Block Instrumentation
B 3.3.2.1

SURVEILLANCE
REQUIREMENTS
(continued)

MJMLW
SR _3.3.2.1.4

The CHANNEL FUNCTIONAL TESTS for the RPC and RWL are
performed by attempting to withdraw a control rod not in
compliance with the prescribed sequence and verifying that a
control rod block occurs. SR 3.3.2.1.1 verifies proper
operation of the two-notch withdrawal 1imit of the RWL and
SR 3.3.2.1.2 verifies proper operation of the four-notch
withdrawal limit of the RWL. SR 3.3.2.1.3 and SR 3.3.2.1.4
verify proper operation of the RPC. Any setpoint adjustment
shall be consistent with the assumptions of the current
plant specific setpoint nethcdoIogy. As noted, the SRs are
not required to be performed until 1 hour after specified
conditions are met (e.g., after any control rod is withdrawn
in MODE 2). This allows entry into the appropriate
conditions needed to perform the required SRs. The 1 hour
allowance is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SRs. The Frequencies are based on reliability
analysis (Ref. 6).

SR_3.3.2.1.9

The LPSP is the point at which the RPCS makes the transition
between the function of the RPC and the RWL. This
transition point is automatically varied as a function of
power. This power level is inferred from the first stage
turbine pressure (one channel to each trip system). These
power setpoints must be verified periodically to be within
the Allowable Values.

If any LPSP is nonconservative such that the RPC is bypassed
at < 20% RTP, then the RPC is considered inoperable.
Similarly, if the LPSP is nonconservative such that the RWL
low power Function is bypassed at > 35% RTP, (e.g., due to
open main steam line drain(s), main turbine bypass valve(s),
or other reasons), then the RWL is considered inoperable.
Since this channel has both upper and lower required limits,
it is not allowed to be placed in a condition to enable
either the RPC or RWL Function.

The Frequency of 92 days is based on the setpoint
methodology utilized for these channels.

(continued)
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Control Rod Block Instrumentation

B 3.3.2.1
BASES
SURVEILLANCE SR _3.3.2.1.6
REQUIREMENTS
(continued) This SR ensures the high power function of the RWL is not

bypassed when power is > 70% RTP. The power level is
inferreac from turbine first stage pressure signals.

Periodic testin? of the HPSP channels is required to verify
the HPSP to be less than or equal to the limit. This
involves calibration of the HPSP. Adequate margins in
accordance with setpoint methodologies are included.

If the HPSP is nonconservative such that the RWL high power
Function is bypassed at > 70% RTP, (e.g., due to open main
steam line drain(s), main turbine bypass valve(s), or other
reasons), then the RWL is considered inoperable.
Alternatively, the HPSP can be placed in the conservative
condition (nonbypass). If placed in the nonbypassed
condition, the SR is met and the RWL would not be considered
inoperable.

The Frequency of 92 days is based on the setpoint
methodology utilized for these channels.

SR_3.3.2.1.7

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology. Any setpoint adjustment shall be consistent
with the assumptions of the current plant specific setpoint
methodology.

The Frequency is based upon the assumption of the magnitude
of equipment drift in the setpoint analysis.

SR _3.3.2.1.8

The CHAMMEL FUNCTIONAL TEST for the Reactor Mode Switch—
Shutdown Position Function is performed by attempting to
withdraw any control rod with the reactor mode switch in the
shutdown position and verifying a control rod block occurs.

As noted in the SR, the Surveillance is not required to be
performed until 1 hour after the reactor mode switch is in

(continued)
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SURVEILLANCE
REQUIREMENTS

SR_3.3.2.1.8 (continued)

the shutdown position, since testing of thic interlock with
the reactor mode switch in any other position cannot be
performed without using jumpers, lifted leads, or movable
limits. This allows entry into MODES 3 and 4 if the

18 month Frequency is not met per SR 3.0.2. The 1 hour
allowance is based on operating experience and in
consideration of providing a reasonable time in which to
complete the SRs.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

SR _3.3.2.1.9

LCO 3.1.3 and LCO 3.1.6 may require individual control rods
to be bypassed in RACS to allow insertion of an inoperable
control rod or correction of a control rod pattern not in
compliance with BPWS. With the control rods bypassed in the
RACS, the RPC will not control the movement of these
bypassed control rods. Individual control rods may also be
required to be bypassed to allow continuous withdrawal for
determining the location of leaking fuel assemblies or
adjustment of control rod speed. To ensure the proper
bypassing and movement of those affected control rods, a
second 1icensed operator or other qualified member of the
technical staff must verify the bypassing and movement of
these contrel rods is in conformance with applicable
analyses. Compliance with this SR allows the RPC and RWL to
be OPERABLE with these control rods bypassed.

REFERENCES

s USAR, Section 7.6.1.7.
2. USAR, Section 15.4.2.

3.  NEDE-24011-P-A, "General Electric Standard Application
for Reload Fuel” (latest approved revision).

(continued)
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NEDO-21231, "Banked Position Withdrawal Sequence,”

(continued) January 1977.

S.

NRC SER, Acceptance of Referencing of Lirensing
Topical Report NEDE-24011-P-A, “"General Electric
Standard Application for Reactor Fuel, Revision 8,
Amendment 17," December 27, 1987.

NEDC-30851-P-A, "Technical Specification Improvement
Analysis for BWR Control Rod Block Instrumentation,”
October 1988.

GENE-770-06-1, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications,” February 1991.
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LCO

8. Drywell and Containmert Hydrogen and Oxygen Analyzer

(continued)

Two gas chromatograph hydrogen and oxygen analyzers are
provided. Each of these monitors automatically takes
samples from five locations in the drywell and containment.
Gas chromatograph techniques are then utilized to separate
the gaseous sample mixture into its individual components.
A thermal conductivity cell analyzes each component to
determine its concentration with respect to total sample
volume. The results of the analysis are indicated and
printed out in the main control room. The indicators
provide the primary indication used by the operator during
an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

9. Primary Containment Pressure

Primary containment pressure is a Category 1 variable
provided to verify RCS and containment integrity and to
verify the effectiveness of ECCS actions taken to prevent
containment breach. Four wide range primary containment
pressure signals are transmitted from separate pressure
transmitters and are continuously recorded and displayed on
four control room recorders. Two of these instruments
monitor containment pressure from -5 psig to 10 psig (low
range). The remaining two instruments monitor containment
pressure from 5 psig to 45 psig (high range). These
recorders are the primary indication used by the operator
during an accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

10. Suppression Pool Quadrant Water Temperature

Suppression pool quadrant water temperature is a Type A
variable provided to detect a condition that could
potentially lead to containment breach, and to verify the
effectiveness of ECCS actions taken to prevent containment
breach. The suppression pool water temperature
instrumentation allows operators to detect trends in
suppression pool water temperature in sufficient time to
take action to prevent steam quenching vibrations in the
suppression pool. Eight temperature sensors are arranged in
two groups of four independent and redundant channels,
located such that there is one sensor from each group within
each quadrant of the suppression pool. These instruments
monitor suppression pool water temperature when pool water
level is below the instruments of the Operational
Requirements Manual.

(continued)
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SR _3.3.3.1.2 and SR 3.3.3.1.3 (continued)

The CHANNEL CALIBRATION of the Primary Containment and
Drywell Area Radiation Functions consists of an electronic
calibration of the channel, not including the detector, for
range decades above 10 R per hour and a one point
calibration check of the detector below 10 R per hour with
an installad or portable gamma source.

For the hydrogen and oxygen analyzers, a CHANNEL CALIBRATION
is performed every 92 days. This calibration is performei
automatically using an integral gas supply containing
hydrogen, oxygen, and inert components in concentrations
consistent with the manufacturer’s recommendations.

REFERENCES

1. Regulatory Guide 1.97, "Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an
Accident,” Revision 3, May 1983.

2. SSER 5, Section 7.5.3.1.
3. USAR, Table 7.1-13.
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ACTIONS

()

A.l and A.2 (continued)

and allow operation to continue. As noted in Required
Action A.2, placing the chiannel in trip with no further
restrictions is not aliowed if the inoperable channel is the
result of an inoperable breaker, since this may not
adequately compensate for the inoperable breaker (e.g., the
breaker may be inoperable such that it will not openg. If
it is not desired to place the channel in trip (e.g., 3s in
the case where placing the inoperabie channel in trip would
result in an EOC-RPT), Condition D must be entered and its
Required Actions taken.

8.1

Condition B exists when, for any one or more Functions, two
required channels are inoperable. In this condition, the
EOC-RPT still maintains trip capability fer that Function,
but cannot accommodate a single failure in that Function.

Required Action B.1 limits the time the EOC-RPT logic for
any Function would not accommodate single failure. Within
the 6 hour allowance, the associated Function will have at
least one inoperable channel in trip.

Completing this Required Action restorers EOC-RPT to an
equivalent reliability level as that evaluated in Reference
6, which justified a 48 hour allowable out of service time.

The 6 hour Completion Time is judged acceptable based on the
remaining capability to trip, the diversity of the sensors
available to provide the trip signals, the low probability
of extensive numbers of inoperabilities affecting all
diverse Functions, and the low probability of an event
requiring the initiation of a recirculation pump trip.

Placing one of the two inoperable channels in trip satisfies
both Required Actions A.2 and B.l for that Function. If one
channel is already in trip for the Function when a second
channel is determined to be inoperable, Required Action B.l
is met by the one channel already in trip for that function
and no additional action is required.

(continued)
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SURVEILLANCE $R_3.3.4.1.3
REQUIREMENTS
(continued) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the

OPERABILITY of the required trip logic for a specific
channel. The system functional test of the pump breakers is
included as a part of this test, overlapping the LOGIC
SYSTEM FUNCTIONAL TEST, to provide complete testing of the
associated safety function. Therefore, if a breaker is
incapable of operating, the associated instrument channels
would also be inoperable.

The Self Test System may be utilized to perform this testing
for those components that it is designed to monitor. Those
portions of the colid-state logic not monitored by the Self
Test System may be tested at the frequency recommended by
the manufacturer, rather than at the specified 18-month
Frequency. The frequencies recommended by the manufacturer
are based on mean time between failure analysis for the
components in the associated circuits.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance test when performed at the 18 month
Frequency.

SR 3.3.4.1.4

This SR ensures that an EOC-RPT initiated from the TSV
Closure and TCV Fast Closure, Trip 0il Pressure—Low
Functions will not be inadvertently bypassed when THERMAL
POWER is = 40% RTP. This involves calibration of the bypass
channels. Adequate margins for the instrument setpoint
methodologies are incorporated into the actual setpoint. If
any bypass channel’s setpoint is nonconservative such that
the Functions are bypassed at = 40% RTP (e.g., due to open
main steam line drain(s), main turbine bypass valve(s) or
other reasons), the affected TSV Closure and TCV Fast
Closure, Trip 0i1 Pressure—Low Functions are considered

(continued)
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SR_3.3.4.1.4 (continued)

inoperable. Alternatively, the bypass channel can be placed
in the conservative condition (nonbypass). I1f placed in the
nonbypass condition, this SR is met and the channel
considered OPERABLE.

The Frequency of 18 months has shown that channel bypass
failures between successive tests are rare.

SR_3.3.4.1.5

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis. The EOC-RPT SYSTEM RESPONSE TIME
acceptance criteria are included in applicable plant
procedures.

A Note to the Surveillance states that breaker interruption
time may be assumed from the most recent performance of

SR 3.3.4.1.6. This is allowed since the time to open the
contacts after erergization of the trip coil and the arc
suppression time are short and do not appreciably change,
due to the design of the breaker opening device and the fact
that the breaker is not routinely cycled.

EOC-RPT SYSTEM RESPONSE TIME tests are conducted on an

18 month STAGGERED TEST BASIS. Note 2 requires STAGGERED
TEST BASIS Frequency to be determined on 2 per Function
basis. This is accomplished by testing all channels of one
Function every 18 months on an alternating basis such that
both Functions are tested every 36 months. This Frequency
is based on the logic interrelationships of the various
channels required tc produce an EOC-RPT signal. Response
times cannot be determined at power because operation of
final actuated devices is required. Therefore, this
Frequency is consistent with the typical industry refueling
cycle and is based upon plant operating experience, which
shows that random failures of instrumentation components
that cause serious response time degradation, but not
channel failure, are infrequent occurrences.

(continued)
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(continued)

CLINTON

ECCS Instrumentation
B 3.3.5.1

the actual process parameter (e.g., reactor vessel water
level), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
ATM) changes state. The analytic limits are derived

from the limiting values of the process parameters obtained
from the safety analysis. The Allowable Values are derived
from the analytic limits, corrected for calibration,
process, and some of the instrument errors. The trip
setpoints are then determined, accounting for the remaining
instrument errors (e.g., drift). The trip setpoints derived
in this manner provide adequate protection because
instrumentation uncertainties, process effects, calibration
tolerances, instrument drift, and severe environment errors
(for channels that must. function in harsh environments as
defined by 10 CFR 50.49) are accounted for.

Certain ECCS valves (e.g., minimum flow) also serve the dual
function of automatic PCIVs. The signals that provide
automatic initiation of the ECCS are also associated with
the automatic isolation of these valves. Some
instrumentation and ACTIONS associated with these signals
are addressed in LCO 3.3.6.1, "Primary Containment and
Drywell Isolation Instrumentation,” and are not included in
this LCO.

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions that may
require ECCS initiation to mitigate the consequences of a
design basis accident or transient. To ensure reliable ECCS
and DG function, a combination of Functions is required to
provide primary and secondary initiation signals.

The specific Applicable Safety Analyses, LCO, and

Applicability discussions are listed below on a Function by
Function basis

Low Pressure Core Spray and Low Pressure Coolant I njection
Systems

l.a, 2.2 Reactor Vessel Water Le

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The low pressure ECCS and associated DGs are initiated at




ECCS Instrumentation

B 3.3.5.1
BASES
APPLICABLE Rea r Level —Low Low Low, Level 1
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY Level 1 to ensure that core spray and flooding functions are

available to prevent or minimize fuel damage. The Reactor
Vessel Water Level—Low Low Low, Level 1 is one of the
Functions assumed to be OPERABLE and capable of initiating
the ECCS during the transients analyzed in References 1

and 3. In addition, the Reactor Vessel Water Level —Low Low
Low, Level 1 Function is directly assumed in the analysis of
the recirculation line break (Ref. 2). The core cooling
function of the ECCS, along with the scram action of the
Reactor Protection System (RPS), ensures that the fuel peak
cladding temperature remains below the limits of

10 CFR 50.46.

Reactor Vessel Water Level—Low Low Low, Level 1 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel. The Reactor
Vessel Water Level—Low Low Low, Level 1 Allowable Value is
chosen to allow time for the lTow pressure core flooding
systems to activate and provide adequate cooling. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zerc.

Iwo channels of Reactor Vessel Water Level—Low Low Low,
Level 1 Function per associated Division are only required
to be OPERABLE when the associated ECCS is required to be
OPERABLE, to ensure that no single instrument failure can
preclude ECCS initiation. (Two channels input to LPCS and
LPCI A, while the other two channels input to LPCI B and
LPCI C.) Refer to LCO 3.5.1 and LCO 3.5.2, "ECCS—
Shutdown," for Applicability Bases for the low pressure ECCS
subsystems; LCO 3.8.1, "AC Sources—Operating"; and

(CC 3.8.2, “AC Sources—Shutdown," for Applicability Bases
for the DGs.

l.b, 2.b. Drywell Pressure—High

High pressure in the drywell could indicate a break in the
reactor cecolant pressure boundary (RCPB). The low pressure
ECCS and associated DGs are initiated upon receipt of the

- Drywell Pressure—High Function in order to minimize the

(continued)
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BASES
APPLICABLE l.b, 2.b. Drywell Pressure—High - (continued)
SAFETY ANALYSES, v
LCO, and possibility of fuel damage. The core cooling function of
APPLICABILITY the ECCS, along with the scram action of the RPS, ensures

that the fuel peak cladding tempeﬂ@ture remains below the
limits of 10 CFR 50.46.

High drywell pressure signals are<initiated from four
pressure transmitters that sense drywc:® pressure. The
Allowable value was selected to be as Tuw as possible and be
indicative of a LOCA inside primary containment. Negative
barometric fluctuations are accounted for in the Allowable

Value.

The Drywell Pressure—High Function is required to be
OPERABLE when the associated ECCS are required to be
OPERABLE. Thus, four channels of the LPCS and LPCI Drywell
Pressure—High Function are required to be OPERABLE in
MODES 1, 2, and 3 to easure that'no single instrument
failure can preclude ECCS initiation. (Two channels input
to LPCS and LPCI A, while the other two channels input to
LPCI B and LPCI C.) In MODES 4 and 5, the Drywell
Pressure—High Function is not required since there is
insufficient energy in the reactor to pressurize the primary
containment to Drywell Pressure—High setpoint. Refer to
LCO 3.5.1 for Applicability Bases for the low pressure ECCS
subsystems and to LCO 3.8.1 for Applicability Bases for the
DGs.

l.c, 2.c. Low Pressure Coolant Injection Pump A_and Pump B
Start—Time Delay Logic Card

The purpose of this time delay is to stagger the start of
the two ECCS pumps that are in each of Divisions 1 and 2,
thus limiting the starting transients on the 4.16 kV
emergency buses. This Function is only necessary when power
is being supplied from the standby power sources (DG).
However, since the time delay does not degrade ECCS
operation, it remains in the pump start logic at all times.
The LPCI Pump Start—Time Delay Logic Cards are assumed to
be OPERABLE in the accident and transient analyses requiring
ECCS initiation. That is, the analysis assumes that the
pumps will initiate when required and excess loading will
not cause failure of the power sources.

(continued)
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APPLICABLE
SAFETY ANALYSES, Start--Time Delay Logic Card (continued)
LCO, and
APPLICABILITY There are two LPCI Pump Start—Time Delay Logic Cards, one

in each of the RHR "A" and RHR "B" pump start logic
circuits. While each time delay is dedicated to a single
pump start logic, a single failure of a LPCI Pump
Start—Time Delay Logic Card could result in the failure of
the two low pressure ECCS pumps, powered from the same ESF
bus, to perform their intended function within the assumed
ECCS RESPONSE TIMES (e.g., as in the case where both ECLS
pumps on one ESF bus start simultaneousiy due to an
inoperable time delay logic card). This still leaves two of
the four low pressure ECCS pumps OPERABLE; thus, the single
failure criterion is met (i.e., loss of one instrument does
not preclude ECCS initiation). The Allowable Value for the
LPCI Pump Start—Time Delay logic card is chosen to be long
enough so that most of the starting transient of the first
pump is complete before starting the second pump on the same
4.16 kV emergency bus and short enough so that ECCS
operation is not degraded.

Each LPCI Pump Start—Time Delay Logic Card Function is only
required to be OPERABLE when the associated LPCI subsystem
is required to be OPERABLE. Refer to LCO 3.5.1 and

LCO 3.5.2 for Applicability Bases for the LPCI subsystems.

" .d. r v 1 Pressure—Low (Injecti
Permissive)

Low reactor vessel pressure signals are used as permissives
for the low pressure ECCS subsystems. This ensures that,
prior to opening the injection valves of the Tow pressure
ECCS subsystems, the reactor pressure has fallen to a value
below these subsystems’ maximum design pressure. The
Reactor Vessel Pressure—Low is one of the Functions assumed
to be OPERABLE and capable of permitting initiation of the
ECCS during the transients analyzed in Refernnces 1 and 3.
In addition, the Reactor Vessel Pressure—Low Function is
directly assumed in the amalysis of the recirculation 1ine
break (Ref. 2). The core cooling function of the ECCS,
along with the scram action of the RPS, ensures that the
fuel peak cladding temperature remains below tne limits of
10 CFR 50.46.

The Reactor Vessel Pressure—Llow signals are initiated from
four pressure transmitters that sense the reactor dome

(continued)
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APPLICABLE 3.b. Drywell Pressure—High (continued)
SAFETY ANALYSES,
LCO, and Pressure—High Function is not assumed in the analysis of
APPLICABILITY the recirculation line break (Ref. 2); that is, HPCS is

assumed to be initiated on Reactor Water Level—Low Low,
Level 2. The core cooling function of the ECCS, along with
the scram action of the RPS, ensures that the fuel peak
¢ladding temperature remains below the limits of

10 CFR 50.46.

Drywell Pressure—High signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible and be
indicative of a LOCA inside primary containment.

The Drywell Pressure—High Function is required to be
OPERABLE when HPCS is required to be OPERABLE. Thus, four
channels of the HPCS Drywell Pressure—High Function are
required to be OPERABLE in MODES 1, 2, and 3, to ensure that
no single instrument failure can preclude ECCS initiation.
In MODES 4 and 5, the Drywell Pressure—High Function is not
required since there is insufficient energy in the reactor
to pressurize the drywell to the Drywell Pressure—High
Function’s setpoint. Refer to LCO 3.5.1 for the

Applicability Bases for the HPCS System.

3.c. Reactor Vessel Wauter Level —High, Level 8

High RPV water Tevel indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the HPCS injection valve to prevent overflow into
the main steam lines (MSLs). The Reactor Vessel Water

Level —High, Level 8 Function is not assumed in the accident
and transient analyses. It was retained since it is a
potentially significant contributor to risk.

Reactor Vessel Water Level—High, Level 8 signals for HPCS
are initiated from two level transmitters from the wide
range water level measurement instrumentation. Both Level 8
signals are required in order to close the HPCS injection
valve. This ensures that no single instrument failure can
precliude HPCS initiation. The Reactor Vessel Water

Level —High, Level 8 Allowable Value is chosen to isolate
flow from the HPCS System prior to water overflowing into
the MSLs. The Allowable Value is referenced from an
instrument zero of 520.62 inches above RPV zero.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

3.c. Reactor Vessel Water Level —High, Level 8 (continued)

The HPCS System is not considered to be inoperable with the
indicated reactor vessel water level on the wide range
instrument greater than the Level 8 setpoint coincident with
the reactor steam dome pressure < 600 psig since the HPCS
System would provide the necessary injection if required
(i.e., if the water leve)l reaches the low water level
initiation setpoint).

Two channels of Reactor Vessel Water Level—High, Level 8
Function are only required to be OPERABLE when HPCS is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for HPCS Applicability Bases.

3.d. RCIC Storage Tank Level—Low

Low level in the RCIC Storage Tank indicates the
unavailability of an adequate supply of makeup water from
this normal source. Normally the suction valves between
HPCS and the RCIC Storage Tank are open and, upon receiving
a HPCS initiation signal, water for HPCS injection would be
taken from the RCIC Storage Tank. However, if the water
level in the RCIC Storage Tank falls below a preselected
level, first the suppression pool suction valve
automatically opens, and then the RCIC Storage Tank suction
valve automatically closes. This ensures that an adequate
supply of makeup water is available to the HPCS pump. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valve must
be open before the RCIC Storage Tank suction valve
automatically closes. The Function is implicitly assumed in
the accident and transient analyses (which take credit for
HPCS) since the analyses assume that the HPCS suction source
is the suppression pool.

RCIC Storage Tank Level--Low signals are initiated from two
level transmitters. The logic is arranged such that either
transmitter and associated ATM can cause the suppression
pool suction valve to open and the RCIC Storage Tank suction
valve to close. The RCIC Storage Tank Level—Low Function
Allowable Value is high enough to ensure adequate pump
suction head while water is being taken from the RCIC
Storage Tank. The Allowuble Value is referenced from an
instrument zero of 739 ft. 10-3/4 inches mean sea level.

(continued)
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3.f, 3.q. HPCS Pump Discharge Pressure—High (Bypass) and
HPCS System Flow Rate—Llow (Bypass) (continued)

One channel of each Function is required to be OPERABLE when
the HPCS is required to be OPERABLE. Refer to LCO 3.5.1 and
LCO 3.5.2 for HPCS Applicability Bases.

3.h., Manual Initiation

The Manual Initiation push button channel introduces a
signal into the HPCS logic to provide manual initiation
capability and is redundant to the automatic protective
instrumentation. There is one push button for the HPCS
System.

The Manual Initiation Function is not assumed in any
accident or transient analysis in the USAR. However, the
Function is retained for the HPCS function as required by
the NRC in the plant licensing basis.

There is no Allowable Value for this Function since the
channel is mechanically actuated based solely on the
position of the push button. One channel of the Manual
Initiation Function is only required to be OPERABLE when the
HPCS System is required to be OPERABLE. Refer to LCO 3.5.1
and LCO 3.5.2 for HPCS Applicability Bases.

Automatic Depressurization System

4.a, 5.a. Reactor Vessel Water Level —Low Low Low, Level 1

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level—Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO0, and
APPLICABILITY

4.q, 5.f. ADS Drywell Pressure Bypass Timer (continued)

preclude ADS initiation. Refer to LCO 3.5.1 for ADS
hpplicability Bases.

.h Man niti n

The Manual Initiation push button channels introduce signals
into the ADS logic to provide manual initiation capability
and are redundant to the automatic protective
instrumentation. There are two push buttons for each ADS
trip system (total of four).

The Manual Initiation Function is not assumed in any
accident or transient analyses in the USAR. However, the
Function is retained for the ADS function as required by the
NRC in the plant licensing basis.

There is no Allowable Value for this Function since the
channel is mechanically actuated based solely on the
position of the push buttons. Four channels of the Manual
Initiation Function (two channels per ADS trip system) are
only required to be OPERABLE when the ADS is required to be
OPERABLE. Refer to LCO 3.5.1 for ADS Applicability Bases.

ACTIONS

A Note has been provided to modify the ACTIONS related to
ECCS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within 1imits, will not result in separate entry into
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A.l

Required Action A.1 directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition specified in the table is Function dependent.
Each time a channel is discovered to be inoperable,

(continued
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ACTIONS Condition A is entered for that channel and provides for
(continued) transfer to the appropriate subsequent Condition.

1. B2, and B.3

r Required Actions B.l and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function {(or in some
cases, within the same variable) result in redundant
automatic initiation capability being lost for the
feature(s). Required Action B.1 features would be those
that are initiated by Functions 1.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 feature
would be HPCS. For Required Action B.1, redundant automatic
initiation capability is lost if either (a) one or more
Function 1.a channels and one or more Function 2.a channels
are inoperable and untripped, or (b) one or more
Function 1.b channels and one or more Function 2.b channels
are inoperable and untripped.

For Divisions ! and 2, since each inoperable channel would
have Required Action B.1 applied separately (refer to
ACTIONS Note). each inoperable channel would only require
the affected portion of the associated Division of low
pressure ECCS and DG to be declared inoperable. However,
since channels in both Divisions are inoperable and
untripped, and the Completion Times started concurrently for
the channels in both Divisions, this results in the affected
portions in both Divisions of ECCS and DG being concurrently
declared inoperable.

For Required Action B.2, redundant automatic initiation
capability is lost if two Function 3.a or two Function 3.b
channels are inoperaole and untripped in the same trip
system. In this situation (loss of redundant automatic
initiation capability), the 24 hour allowance of Required
Action B.3 is not appropriate and the feature(s) associated
with the inoperable, untripped channels must be declared
inoperable within 1 hour. As noted (Note 1 to Required
Action B.1 and Required Action B.2), the two Required
Actions are only applicable in MODES 1, 2, and 3. In

MODES 4 and 5, the specific initiation time of the ECCS is
not assumed and the probability of a LOCA is lower. Thus, a
total loss of initiation capability for 24 hours (as allowed
by Required Action B.3) is allowed during MODES 4 and 5.
However, additional actions may be required by the Safety
Function Determination Program (SFCP) of Specification
5.5.10 to mitigate such a loss of automatic initiation
capability in MODES 4 and 5. Notes are also provided

(continued)

CLINTON B 3.3-109 Revision No. 1-1




BASES

ECCS Instrumentation
B 3.3.5.1

0

ACTIONS

B.1, B.2, and B.3 (continued)

(Note 2 to Required Action B.1 and Required Action B.2) to
delineate which Required Action is applicable for each
Function that requires entry into Condition B if an
associated channel is inoperable. This ensures that the
proper loss of initiation capability check is performed.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."”
For Required Action B.1, the Completion Time only begins
upon discovery that a redundant feature in both Divisions
(e.g., any Division 1 ECCS and Division 2 ECCS) cannot be
automatically initiated due to inoperable, untripped
channels within the same variable as described in the
paragraph above. For Required Action B.2, the Completion
Time only begins upon discovery that the HPCS System cannot
be automatically initiated due to two inoperable, untripped
channels for the associated Function in the same trip
system. The 1 hour Completion Time from discovery of loss
of initiation capability is acceptable because it minimizes
risk w?i)e allowing time for restoration or tripping of
channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H
must be entered and its Required Action taken.

C.1 and C.2

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function (or in some cases, within the same
variable) result in redundant automatic initiation
capability being lost for the feature(s). Required

(continued)
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C.1 and C.2 (continued)
Action C.1 features would be those that are initiated by
Functions 1.c, 1.d, 2.c, and 2.d (i.e., low pressure ECCS).
For Functions 1.c and 2.c, redundant automatic initiation
capability is lost if the Function l.c and Function 2.c
channels are inoperable. For Functions 1.d and 2.d,
redundant automatic initiation capability is losi if two
Function 1.d channels in the same trip system and two
Function 2.d channels in the same trip system (but not
necessarily the same trip system as the Function 1.d
channels) are inoperable. Since each inoperable channel
would have Required Action C.1 applied separately (refer to
ACTIONS Note), each inoperable channel would only require
the affected portion of the associated Division to be
declared inoperable. However, since channels in both
Divisions are inoperabie, and the Completion Times started
concurrently for the channels in both Divisions, this
results in the affected portions in both Divisions being
concurrently declared inoperable. For Functions l.c

and 2.c, the affected portions of the Division are LPCI A
and LPCI B, respectively. For Functions 1.d and 2.d, the
affected portions of the Division are the low pressure ECCS
pumps (Divisions 1 and 2, respectively).

In this situation (loss of redundant automatic initiation
capability), the 24 hour allowance of Required Action C.2 is
not appropriate and the feature(s) associated with the
inoperable channels must be declared inoperable within

1 hour. As noted (Note 1), the Required Action is only
applicable in MODES 1, 2, and 3. In MODES 4 and 5, the
specific initiation time of the ECCS is not assumed and the
probability of a LOCA is lower. Thus, a total loss of
automatic initiation capability for 24 hours (as allowed by
Required Actioas B.3 and C.2) is allowed during MODES 4

and 5. However, additional actions may be required by the
SFDP of Specification 5.5.10 to mitigate such a loss of
automatic initiation capability in MODES 4 and 5.

Note 2 states that Required Action C.1 is only applicable
for Functions l.c, 1.d, 2.c, and 2.d. The Required Action
is not applicable to Functions 1.9, 2.f, and 3.h (which also
require entry into this Condition if a channel in these
Functions is inoperable), since they ave the Manual
Initiation Functions and are not assumed in any accident or
transient analysis. Thus, a total loss of manual initiation
capability for 24 hours (as allowed by Required Aciion C.2)
is allowed. Required Action C.1 is also not applicable to
Function 3.¢ (which also requires entry into this Condition

—(continued)
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C.1 and C.2 (continued)

if a channel in this Function is inoperable), since the loss
of one channel results in a loss of the Function
(two-out-of-two Togic). This loss was considered during the
development of Reference 4 and considered acceptable for the
24 hours allowed by Required Action 4 ¥

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero" for beginning the allowed outage time “"clock.”
For Required Action C.1, the Completion Time only begins
upon discovery that the same feature in both Divisions
(e.g., any Division 1 ECCS and Division 2 ECCS) cannot be
automatically initiated due to inoperable channels within
the same variable as described in the paragraph above. The
1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 4) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable

allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or would not necessarily result
in a safe state for the channel in all events.

ML_M;L_!M

Required Action D.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic component initiation capability for the HPCS
System. Automatic component initiation capability is lost
if two Functicn 3.d channels or two Function 3.e channels
are inoperable and untripped. In this situation (loss of
automatic suction swap), the 24 hour allowance of Required
Actions D.2.1 and D.2.2 is not appropriate and the HPCS
System must be declared inoperable within 1 hour after
discovery of loss of HPCS initiation capability. As neted,
the Required Action is only applicable if the HPCS pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

(continued)
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and 2.e are inoperable. Since each inoperable channel would
have Required Action E.1 applied separately (refer to

" ACTIONS Note), each inoperable channel would only require
the affected low pressure ECCS pung to be declared
inoperable. However, since channels for more than one low
pressure TCCS pump are inoperable, and the Completion Times
started concurrently for the channels of the low pressure
ECCS pumps, this results in the affected low pressure ECCS
pumps being concurrently declared inoperable.

In this situation (loss of redundant automatic initiation
capability), the 7 day allowance of Required Action E.2 is
not appropriate and the feature(s) associated with each
inoperable channel must be declared inoperable within 1 hour
after discovery of loss of initiation capability for
feature(s) in both Divisions. As noted {Note 1 to Required
Action £.1), Required Action E.1 is only applicable in
MODES 1, 2, and 3. In MODES 4 =id 5, the specific
initiation time of the low pressure ECCS is not assumed and
the probability of a LOCA is lower. Thus, a total loss of
initiation capability for 7 diys (as allowed by Required
Action E.2) is allowed during MODES %4 and £. However,
additional actions may be required by the SFDP of
Specification 5.5.10 to mitigate such a loss of automatic
initiation capability in MODES 4 and 5. A Note is also
provided (Note 2 to Required Action E.1) to delineate that
Required Action E.1 is only applicable to low pressure ECCS
Functions. R.quired Action E.1 is not applicable to HPCS
Functions 3.f and 3.g since the loss of one channel results
in a loss of the Function (one-out-of-one logic). This loss
was considered during the development of Reference 4 and
conside;ed acceptable for the 7 days allowed by Required
Action E.2.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero" for beginning the allowed outage time "clock.”
For Required Action E.1, the Completion Time only begins
upon discovery that three channels of the variable (Pump
Discharge Flow—Low) cannot be automatically initiated due
to inoperable channels. The 1 hour Completion Time from
discovery of loss of initiation capability is acceptable
because it minimizes risk while allowing time for
restoration of channels.

(continued)
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E.1 and £.2 (continued)

If the instrumentation that controls the pump minimum flow
valve is inoperable such that the valve will not
automatically open, pump operation with no injection path
available could lead to pump overheating and failure. If
there were a failure of the instrumentation such that the
valve would not automatically close, a portion of the pump
flow could be diverted from the reactor injection path,
causing insufficient core cooling. Other ECCS pumps would
be sufficient to complete the assumed s2fzty function if no
additional single failure were to sccur. The 7 day
Completion Time of Required Aciion E.2 tu restore the
inoperable channel to OPERABLE status is reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a ™BA occurring during the allowed out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a
safe state for the channel in all events.

F.l and F.2

Required Action F.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system Functions result in
automatic initiation capability being lost for the ADS.
Automatic initiation capability is lost if either (a& more
than one Function 4.a channel and one Function 5.a channe)
are inoperable and untripped, (b) one Function 4.b channel
and one Function 5.b channel are inoperable and untripped,
or (c) one Function 4.d channel and one Function 5.d channel
are inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate, and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability in both trip systems.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal

(continued)
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SURVEILLANCE taken. This Note is based on the reliability analysis
REQUIREMENTS (Ref. 4) assumption of the average time required to perform
(continued) channel Surveillance. That analysis demonstrated th?. thne
6 hour testing allowance does not significantly rewuce the

probability that the ECCS will initiate when necessary.

SR_3.3.5.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has nct occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on cne channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properiy between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based upon operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR_3.3.5.1.¢

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. For series Functions, a separate CHANNEL
FUNCTIONAL TEST is not required for each Function, provided
each Function is tested.

(continued)
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SR_3.3.5.1.2 (continued)

Any setpoint adiustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
anzlyses of Reference 4.

SR_3.3.5.1.3

The calibration of ATMs provides a check of the actual trip
setpoints. The channel must be declared inoperable if the
trip setting is discovered to be not within its required
Allowable Value specified in Table 3.3.5.1-1. If the trip
setting is discovered to be less conservative than accounted
for in the appropriate setpoint methodology, but is not
beyond the Allowable Value, the channel performance is still
within the requirements of the plant safety analyses. Under
these conditions, the setpoint must be readjusted to be
equal to or more conservative than the setting accounted for
in the appropriate setpoint methodology.

The Frequency of 92 days is based on the reliability
analysis of Reference 4.

SR_3.3.5.1.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of SR 3.3.5.1.4 is based upon the assumption
of the magnitude of equipment drift in the setpoint
analysis.

(continued)
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SURVE ILLANCE SR_3.3.5.1.5
REQUIREMENTS

(continued) The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
) channel. The system functional testing performed in
LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this
Surveillance to provide complete testing of the assumed
safety function.

The Self Test System may be utilized to perform this testing
for those components that it is designed to monitor. Those
portions of the solid-state logic not monitored by the Self
Test System may be tested at the frequency recommended by
the manufacturer, rather than at the specified 18-month
Frequency. The frequencies recommended by the manufacturer
are based on mean time between failure analysis for the
components in the associated circuits.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apzly during a plant
outage and the potential for unplanned transients if the
Surveillance were periormed with the reactor at powei.
\ Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

REFERENCES 1. USAR, Section 5.2.2.
2. USAR, Section 6.3.
3. USAR, Chapter 15.
4. NEDC-30936-P-A, "BWR Owners’ Group Technical

Specification Improvement Analyses for ECCS Actuation
Instrumentation, Part 2," December 1988.
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. Each Allowable Value
specified accounts for instrument uncertainties appropriate
to the Function. These uncertainties are described in the
setpoint methodology.

Certain RCIC valves (e.g., minimum flow) also serve the dual
function of automatic primary containment isolation valves.
The signals that provide autcmatic initiation cof the RCIC
are also associated with the automatic isolation of these
valves. Some instrumentation and ACTIONS associated with
these signals are addressed in LCO 3.3.6.1, "Primary
Containment and Drywell Isolation Instrumentation,” and are
not included in this LCO.

The individual Functions are required to be OPERABLE in
MODE 1, and in MODES 2 and 3 with reactor steam dome
pressure > 150 psig, since this is when RCIC is required to
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis. .

r ¥ — w, Le

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vesse]l water level and that the capability to cool the fuel
may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level—Low Low, Level 2 signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The Reactor Vessel Water Level—Low Low, Level 2 Allowable
value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow (with high pressure

{continued)
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(continued)

core spray assumed to fail) will be sufficient to avoid
initiation of low pressure ECCS at Level 1. The Allowable
Value is referenced from an instrument zero of 520.62 inches
above RPV zero.

Four channels of Reactor Vessel Water Level —Low Low,

Level 2 Function are available and are required to be
OPERABLE when RCIC is required to be OPERABLE to ensure that
no single instrument failure can preclude RCIC initiation.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

r 1 ¥ |

High RPV water level indicates that sufficient cocling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the RCIC steam supply, steam supply bypass, and
cooling water supply valves to prevent overflow into the

main steam lines (MSLs). (The injection valve also closes
due to the closure of the steam supply valve.)

Reactor Vessel Water Level—High, Level 8 signals for RCIC
are initiated from two level transmitters from the narrow
range water level measurement instrumentation, which sense
the difference between the pressure due to a constant column
of water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The Reactor Vessel Water Level —High, Level 8 Allowable
Value is high enough to preclude isolating the injection
valve of the RCIC during normal operation, yet low enough to
trip the RCIC System prior to water overflawing into the
MSLs. The Allowable Value is referenced from an instrument
zero of 520.62 inches above RPV zero.

Two channels of Reactor Vessel Water Level —High, Level 8
Function are available and are required to be OPERABLE when
RCIC is required to be OPERABLE to ensure that no single
instrument failure can preclude RCIC initiation. Refer to
LCO 3.5.3 for RCIC Applicability Bases.

(continued)
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APPLICABLE 3. RCIC Storage Tank Level—Low
SAFETY ANALYSES,

LCO, and Low level in the RCIC Storage Tank indicates the
APPLICABILITY unavailability of an adequate supply of makeup water from
(continued) this norm21 source. Normally the suction valve between the

RCIC pump and the RCIC Storage Tank is open and, upon
receiving a RCIC initiation signal, water for RCIC injection
would be taken from the RCIC Storage Tank. However, if the
water level in the RCIC Storage Tank fails below a
preselected level, first the suppression pool suction valve
automatically opens and then the RCIC Storage Tank suction
valve automatically closes. This ensures that an adequate
supply of makeup water is available to the RCIC pump. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valve must
be open before the RCIC Storage Tank suction valve
automatically closes.

Two level transmitters are used to detect low water level in
the RCIC Storage Tank. The RCIC Storage Tank Level-—Low
Function Allowable Value is set high enough to ensure
adequate pump suction head while water is being taken from
the RCIC Storage Tank. The Allowable Value is referenced
from an instrument zero of 739 ft 10-3/4 inches mean sea
level.

Two channels of RCIC Storage Tank Level—Low Function are
available and are required to be OPERABLE when RCIC is
required to be OPERABLE to ensure that no single instrument
failure can preclude RCIC swap to suppression pool source.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

4 Suppression Pool Wat 1 —Hi

Excessively high suppression pool water level could result
in the loads on the suppression pool exceeding design values
should there be a blowdown of the reactor vessel pressure
through the safety/relief valves. Therefore, signals
indicating high suppression pool water level are used to
transfer the suction source of RCIC from the RCIC Storage
Tank to the suppression pool to eliminate the possibility of
RCIC continuing to provide additional water from a source
outside primary containment. To prevent losing suction to

(continued)
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APPLICABLE . _Suppression Pool Water Level—High (continued)

SAFETY ANALYSES,

LCO, and the pump, the suction valves are interlocked so that the

APPLICABILITY suppression pool suction valve must be open before the RCIC
Storage Tank suction valve automatically closes.

Suppression pool water level signals are initiated from two
level transmitters. The Allcwable Value for the Suppression
Pool Water Level —High Function is set low enough to ensure
that RCIC will be aligned to take suction from the
suppression pool before the water level reaches the point at
which suppression design loads would be exceeded. The
Allowable Value is referenced from an instrument zero of

732 ft 8 inches mean sea level

Two channels of Suppression Pool Water Level—High Function
are available and are required to be OPERABLE when RCIC is
required to be OPERABLE to ensure that no single instrument
failure can preciude RCIC swap to suppression pool source.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

5. Manual Initiation
The Manual Initiation push button switch introduces a signal
into the RCIC System initiation logic that is redundant to
the automatic protective instrumentation and provides manual
initiation capability. There is one push button for the
RCIC System.

The Manual Initiation Function is not assumed in any
accident or transient analyses in the USAR. However, the
Function is retained for the RCIC function as required by
the NRC in the plant licensing basis.

There is no Allowable Value for this Function since the
channel is mechanically actuated based solely on the
position of the push button. One channel of Manual
Initiation is required to be OPERABLE when RCIC is required
to be OPERABLE.

ACY TONS A Note has been provided to modify the ACTIONS related to
RCIC System instrumentation channels. Section 1.3,
Completion Times, specifies that once a Condition has been
entered. subsequent divisions, subsystems, components, oOr

(continue i )
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variables expressed in the Condition discovered to be
inoperable or not within limits will not result in separate
entry into the Condition. Section 1.3 also specifies that
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable RCIC System instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable RCIC System
instrumentation channel.

A.1
Required Action A.]l directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1 in the accompanying
LCO. The applicable Condition referenced in the Table is
Function dependent. Each time a channel is discovered to be
inoperable, Condition A is entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

Required Action B.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic initiation capability fcr the RCIC System. In
this case, automatic initiation capability is lost if two
Function 1 channels in the same trip system are inoperable
and untripped. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.2 is not appropriate, and the RCIC System must be
declared inoperable within 1 hour after discovery of loss of
RCIC initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero" for beginning the allowed outage time "clock."”
For Required Action B.1, the Completion Time cnly begins
upon discovery that the RCIC System cannot be automatically
initiated due to two inoperable, untripped Reactor Vessel

__(continued)
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B.1 and B.2 (continued)

Water Level—Low Low, Level 2 channels in the same trip
system. The 1 hour Completion Time from discovery of loss
of initiation capability is acceptable because it minimizes
r;sk w?ile allowing time for restoration or tripping of
channels.

Because of the redundancy of sensors available to provide
initiation signals, an allowable out of service time of

24 hours has been shown to be acceptable (Ref. 2) to permit
restoration of any inoperable channel to OPERABLE status.

If the inoperable channel cannot be restored to OPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required

Action B.2. Placing the inoperable channel in trip would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow
operation to continue. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the inoperable channel in trip would result in an
initiation), Condition E must be entered and its Required
Action taken. "

.1

A risk based analysis was performed and determined that an
allowable out of service time of 24 hours (Ref. 2) is
acceptable to permit restoration of any inoperable channel
to OPERABLE status (Reguired Action C.1). A Required Action
(similar to Required Action B.1), limiting the allowable out
of service time if a Joss of automatic RCIC initiation
capability exists, is not reguired. This Condition applies
to the Reactor Vessel Water Level—High, Level 8 Function,
whose logic is arranged such that any inoperable channel
will result in a loss of automatic RCIC initiation
capability. As stated above, this loss of automatic RCIC
initiation capability was analyzed and determined to be
acceptable. This Condition also applies to the Manual
Initiation Function. Since this Function is not assumed in
any accident or transient analysis, a total loss of manual
initiation capabjlity (Required Action C.1) for 24 hours is

(continued)
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C.1 (continued)

allowed. The Required Action does not allow placing a
channel in trip since this action would not necessarily
result in the safe state for the channel in all events.

0.1, 0.2.1, and 0.2.2

Required Action D.1 is intended to ensure that appropriate
actions are taken if multiple inoperable, untripped channels
within the same Function result in automatic component
initiation capability being lost for the feature(s). For
Required Action D.1, the RCIC System is the only associated
feature. In this case, automatic component initiation
capability is lost if two Function 3 channels or two
Function 4 channels are inoperable and untripped. In this
situation (loss of automatic suction swap), the 24 hour
allowance of Required Actions D.2.1 and D.2.2 is not
appropriate, and the RCIC System must be declared inoperable
within 1 hour from discovery of loss of RCIC initiation
capability. As noted, Required Action D.1 is only
applicable if the RCIC pump suction is not aligned to the
suppression pool since, if aligned, the Function is already
performed.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero" for beginning the allowed outage time "clock.”

For Required Action D.1, the Completion Time only begins
upon discovery that the RCIC System cannot be automatically
aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

(continued)
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D.1, D.2.1, and D.2.2 (continued)

Because of the redundancy of sensors available to provide
initiation signals, an allowable out of service time of

24 hours has been shown to be acceptable (Ref. 2) to permit
restoration of any inoperable channel to OPERABLE ctatus.

If the inoperable channel cannot be restored to GPERABLE
status within the allowable out of service time, the channel
must be placed in the tripped condition per Required

Action D.2.1, which performs the intended function of the
channel (shifting the suction source to the suggressiou
pool). Alternatively, Required Action D.2.2 allows the
manual alignment of the RCIC suction to the suppression
pool, which also performs the intended function. If
Required Action D.2.1 or D.2.2 is performed, measures should
be taken to ensure that the RCIC System piping remains
filled with water. If it is not desired to perform Required
Actions D.2.1 and D.2.2, Condition E must be entered and its
Required Action taken.

E.l

With any Required Action and associated Completion Time not
met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared
inoperable immediately.

SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each RCIC
System instrumentation Function are found in the SRs column
of Table 3.3.5.2-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed as follows:

ntinued
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(continued)

RPV water level decrease too far, fuel damage could result.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
7rom being exceeded. The Reactor Vessel Water Level—Low
Low Low, Level 1 Function is one of the many Functions
assumed to be OPERABLE and capable of providing isolation
signals. The Reactor Vessel Water Level—Low Low Low,
Level 1 Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref. 1). The
jsolation of the MSL on Level 1 supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vesse)l water level signals are initiated from four
level transmitters that sense the difference between the
pressure due to a constant column of water (reference leg)
and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of Reactor Vessel Water
Level —Low Low Low, Level 1 Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isclation function.

The Reactor Vessel Water Level—Low Low Low, Level 1
Allowable Value is chosen to be the same as the ECCS Level 1
Allowable Value (LCO 3.3.5.1) to ensure that the MSLs
isolate on a potential loss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 1imits. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zero.

A Pr -

Low MSL pressure indicates that there may be a problem with
the turbine pressure regulation, which could result in a low
reactor vessel water level condition and the RPV cooling
down more than 100°F/hour if the pressure loss is allowed to
continue. The Main Steam Line Pressure—Low Function is
directly assumed in the analysis of the pressure regulator
failure (Ref. 2). For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (100°F/hour)
is not reached. In addition, this Function supports actions
to ensure that Safety Limit 2.1.1.1 is not exceeded. (This
Function closes the MSIVs prior to pressure decreasing below
785 psig, which results in a scram due to MSIV closure, thus
reducing reactor power tp < 25% RTP.)

(continued)
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l.e, 1.f. Main Steam Tunnel Ambient Temperature—High
and Main Steam Line Turbine Building Temperature—
High (continued)

instrument failure can preciude the isolation function.
Each Function has one temperature element.

Twenty temperature modules (1E31-N559A, B, C, D; 1E31-N560A,
B, C, D; 1E31-N561A, B, C, D; 1E31-N562A, B, C, D; and 1E31-
N563A, B, C, D) and sensors are provided for monitoring the
temperature of the main steam tunnel in the turbine
building. Each channel consists of five temperature modules
(those modules designated as "A" comprise one channel, those
modules designated as "B" comprise a second channel, etc.)
and their associated sensors. The channel is considered
OPERABLE only if all five temperature modules and associated
sensors are OPERABLE.

The ambient temperature monitoring Allowable Value is chosen
to detect a leak equivalent to 25 gpm.

The Manual Initiation push button channels introduce signals
into the MSL isolation logic that are redundant to the
automatic protective instrumentation and provide manual
isolation capability. There is no specific USAR safety
analysis that takes credit for this Function. It is
retained for the isolation function as required by the NRC
in the plant licensing basis.

There are four push buttons for the logic, one manual
initiation push button per division. There is no Allowable
Value for this Function since the channels are mechanically
actuated based solely on the position of the push buttons.
Four channels of Manual Initiation Function are available
and are required to be OPERABLE.

_ (continued)
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(continued)

Low RPV water level indicates the capability to cool the
fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
limit the release of fission products. The isolation of the
primary containment on Level 2 supports actions to ensure
that offsite dose 1imits of 10 CFR 100 are not exceeded.
The Reactor Vessel Water Level—Low Low, Level 2 Function
associated with isolation is implicitly assumed in the USAR
analysis as these leakage paths are assumed to be isolated
post LOCA. In addition, Function 2.a provides an isolation
signal to certain drywell isolation valves. The isolation
of drywell isolation valves, in combination with other
accident mitigation systems, functions to ensure that steam
and water releases to the drywell are channeled to the
suppression pool to maintain the pressure suppression
function of the drywell.

Reactor Vessel Water Level —Low Low, Level 2 signals are
initiated from level transmitters that sense the difference
between the pressure due to a constant colunn of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level—Low Low, Level 2 Function are
available and are required to be OPERABLE to ensure no
:ing\e instrument failure can preclude the isolation
unction.

The Reactor Vessel Water Level—Low Low, Level 2 Allowable
Value was chosen to be the same as the ECCS Reactor Vessel
Water Level—Low Low, Level 2 Allowable Value (LCO 3.3.5.1),
since isolation of these valves is not critical to orderly
plant shutdown. The Allowable Value is referenced from an
instrument zero of 520.62 inches above RPV zero.

Function 2.a is also required to be OPERABLE during
operations with a potential for draining the reactor vessel
(OPDRVs). This Function initiates isolation of valves which
isolate primary containment penetrations which bypass
secondary containment. Thus, this Function is also required
under those conditions in which a low reactor water level
signal could be generated when secondary containment is
required to be OPERABLE.

(continued)
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SAFETY ANALYSES, (continued)

LCO, and

APPLICABILITY valves, in combination with other accident mitigation

systers, functions to ensure that steam and water releases
to the drywell are channeled to the suppression pool to
mairtain the pressure suppression function of the drywell.

Reactor vessel water level signals are initiated from level
transmitters %hat sense the difference between the pressure

" LCO, and due to a constant column of water (reference leg)

and the rressure due to the actual water level (variable
leg) in the vessel. Ffour channels of Reactor Vessel Water
Level —Low Low Low, Level 1 Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Reactor Vessel Water Level —Low Low Low, Level 1
Allowable Value is chosen to be the same as the ECCS Reactor
Vessel Water Level-—Low Low Low, Level 1 Allowable Value
(LCO 3.3.5.1) to ensure the valves are isolated to prevent
offsite doses from exceeding 10 CFR 100 limits. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zero.

This Function is also required to be OPERABLE during OPDRVs.
This Function initiates isolation of valves which isolate
primary containment penetrations which bypass secondary
containment. Thus, this Function is also required under
those conditions in which a Tow reactor water level signal
could be generated when secondary containment is required to
be OPERABLE.

P re-—

The Containment Pressure—High Function is provided for
monitoring containment differential pressure and providing a
permissive to open the containment ventilation supply and
exhaust isolation bypass valves when the Standby Gas
Treatment (SGT) System is used as a backup to the Drywell
Purge System in the post LOCA containment purge mode. If
these valves are open and the setpoint is exceeded, the
opening permissive would no longer be satisfied and, in tnis
case, the high pressure trip signal acts as an isolation
signal to close these valves. There is no specific USAR
safety analysis that takes credit for this Function. It is
retained for the isolation function as required by the NRC.

{continued)
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2.k. Containment Pressure—High (continued)

The Allowable Value was chosen to prevent opening of the
containment ventilation supply and exhaust isolation bypass
valves when excessive differential pressure could result in
damage to the associated ductwork.

Two channels of the Containment Pressure-—High Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

1. Manual Initiation

The Manual Initiation push button channels introduce signals
into the primary containment and drywell isolation logic
that are redundant to the automatic protective
instrumentation and provide manual isolation capability.
There is no specitic USAR safety analysis that takes credit
for this Function. It is retained for the isolation
function as required by the NRC in the plant licensing
basis.

There are two push buttons for the logic, one manual
initiation push button per trip system (i.e., 1B21H-S25A and
1B21H-S256). There is no Allowable Value for this Function
since the channels are mechanically actuated based solely on
the position of the push buttons.

Two channels of the Manual Initiation Function are available
and are required to be OPERABLE. This Function is also
required to be OPERABLE during CORE ALTERATIONS, movement of
irradiated fuel assemblies in primary or secondary
containment, or OPDRVs. This Function initiates isolation
of valves which isolate primary containment penetrations
which bypass secondary containment. Thus, this Funciion is
also required under those conditions in which secondary
containment is required to be OPERABLE.

L_MM&MMMM
3.a. RCIC Steam Line Flow—High

RCIC Steam Line Flow—High Function is provided to detect a
break of the RCIC steam lines and initiates closure of the
cteam line isolation valves. If the steam is allowed to
continue flowing out of the break, the reactor will

(continued)
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3.a. RCIC Steam Line Flow-—High (continued)

depressurize and core uncovery can occur. Therefore, the
isolation is initiated on high fiow to prevent or minimize
core damage. The isolation action, along with the scram
function of the Reactor Protection System (RPS), ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46. Specific credit for this Function
is not assumed in any USAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC steam line break from becoming bounding.

The RCIC Steam Line Flow—High signals are initiated from
two transmitters that are connected to the system steam
lines. Two channels of RCIC Steam Line Flow—High Functions
are available and are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation
function.

The Allowable Value is chosen to be low enough to ensure
that the trip occurs to prevent fuel damage and maintains
the MSLB event as the bounding event:

3.b. RCIC Steam Line Flow—High Time Delay

The RCIC Steam Line Flow—High Time Delay is provided to
prevent false isolations on RCIC Steam Line Flow—High
during system startup transients and therefore improves
system reliability. This Function is not assumed in any
USAR transient or accident analyses.

The Allowable Value was chosen to be long enough to prevent
false isolations due to system starts but not so long as to
impact offsite dose calculations.

Two channels for RCIC Steam Line Flow—High Time Delay
Functions are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function.

3.c. RCIC Steam Supply Line Pressure—Low

Low RCIC steam supply line pressure indicates that the
pressure of the steam may be too low to continue operation
of the RCIC turbine. This isolation is for equipment
protection and is not assumed in any transient or accident
analysis in the USAR. However, it also provides a diverse

(continued)
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(TS) because of the potential for risk due to possible
failure of the instruments preventing RCIC initiations.

The RCIC Steam Supply Line Pressure—Low signals are
initiated from two transmitters that are connected to the
system steam 1ine. Isolation of the RCIC vacuum breaker
isolation valves requires RCIC Steam Supply Line
Pressure—Low coincident with Drywell Pressure—High
signals. Two channels of RCIC Steam Supply Line
Pressure—Low Functions are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value is selected to be high enough to prevent
damage to the system turbine.

3.d. R ne aust Diaphragm Pr --High

High turbine exhaust diaphragm pressure indicates that the
pressure may be too high to continue operation of the
associated system turbine. That is, one of two exhaust
diaphragms has ruptured and pressure is reaching turbine
casing pressure limits. This isolation is for equipment
protection and is not assumed in any transient or accident
analysis in the USAR. These instruments are included in the
TS because of the potential for risk due to possible failure
of the instruments preventing RCIC initiations (Ref. 3).

The RCIC Turbine Exhaust Diaphragm Pressure—High signals
are initiated from four transmitters that are connected to
the area between the rupture diaphragms on each system’s
turbine exhaust line. Four channels of RCIC Turbine Exhaust
Diaphragm Pressure—High Functions are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolatiun function.

The Allowable Values are low enough to prevent damage to the
system turbine.

3.e, 3.h. Ambient Temperature—High

Ambient Temperatures are provided to detect a leak from
the associated system steam piping. The isolation occurs
when a very small leak has occurred and is diverse to the

(continued)
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3.e, 3.h. Ambient Temperature—High (continued)

high flow instrumentation. If the small leak is allowed to
continue without isolation, offsite dose limits may be
reached. These Functions are not assumed in any USAR
transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or MSL
breaks.

Ambient Temperature—High signals are initiated from
thermocouples that are appropriately located to protect the
system that is being monitored. Two instruments monitor
each area. Six channels for RHR and RCIC Ambient
Temperature—High Function are available and are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function. There are two for the RCIC
room and four for the RHR heat exchanger rooms.

The Allowable Values are set low enough to detect a leak
equivalent to 25 gpm,

3 f. Main Steam Line Tunnel Ambient Temperature—High

Ambient Temperature—High is provided to detect a leak in
the RCPB and provides diversity to the high flow
instrumentation. The isolation occurs when a very small
leak has occurred. If the small leak is allowed to continue
without isolation, offsite 1imits may be reached. However,
credit for these instruments is not taken in any transient
or accident analysis in the USAR, since bounding analyses
are performed for large breaks such as MSLBs.

Ambient temperature signals are initiated from thermocouples
located in the area being monitored. Two channels of Main
Steam Tunnel Temperature—High Function are available and
are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

Each Function has one temperature element.

The Allowable Values are chosen to detect a leak equivalent
to 25 gpm.

(continued)
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n rature Timer

The Main Steam Line Tunnel Temperature Timer is provided te
allow all the other systems that may be leaking in the main
steam tunnel (as indicated by the high temperature) to be
isolated before RCIC is automatically isolated. This
ensures maximum RCIC System operation by preventing
isolations due to leaks in other systems. This Function is
not assumed in any USAR transient or accident analysis;
however, maximizing RCIC availability is an important
function.

Two channels for RCIC Main Steam Line Tunnel Timer Function
are available and are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation
function.

The Allowable Values are based on maximizing the
availability of the RCIC System; that is, providing
sufficient time to isolate all other petential leakage
sources in the main steam tunnel before RCIC is isolated.

1 in —Hi

RCIC/RHR high steam line flow is provided to detect a break
of the common steam line of RCIC and RHR and initiates
closure of the isolation valves for both systems. If the
steam were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover.
Therefore, the isolation is initiated at high flow to
prevent or minimize core damage. Specific credit for this
Function is not assumed in any USAR accident or transient
analysis since the bounding analysis is performed for large
breaks such as recirculation and MSL breaks. However, these
instruments prevent the RCIC/RHR steam line break from
becoming bounding.

The RCIC/RHR steam line flow signals are initiated from two
transmitters that 2r2 connected to the steam line. Two
channels are availabie and required to be OPERABLE to ensure
that no single instrument failure can preclude the isolation
function. The Allowable Yalue is selected to ensure that
the trip occurs to prevent fuel damage and maintains the
MSLB as the boundary event.

{(continued)
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3.5. Drywell Pressure--High

Hi?h drywell pressure can indicate a break in the RCPB. The
RCIC isolation of the turbine exhaust is provided to prevent
communication with the drywell when high drywell pressure
exists. A potential leakage path exists via the turbine
exhaust. The isolation is delayed until the system becomes
unavailable for injection (i.e., low steam line pressure).
The isolation of the RCIC turbine exhaust by Drywell
Pressure—High is indirectly assumed in the USAR accident
analysis because the turbine exhaust leakage path is not
assumed to contribute to cffsite doses.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell.
Isolation of the RCIC vacuum breaker isolation valves
requires RCIC Steam Supply Line Pressure—Low coincident
with Drywell Prassure—High signals. Two channels of RCIC
Drywell Pressure—High Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Allowable Value was selected to be the same as the ECCS
Drywell Pressure—High Allowable Value (LCO 3.3.5.1), since
this is indicative of a LOCA inside primary containment.

3.k. Manual Initiation

The Manual Initiation push button channel introduces a
signal into the RCIC System isolation logic that is
redundant to the automatic protective instrumentation and
provide manual isolation capability. There is no specific
USAR safety analysis that takes credit for this Function.

It is retained for the isolation function as required by the
NRC in the plant licensing basis.

There are two push buttons for RCIC, one manual initiation
push button per trip system. There is no Allowable Value
for this Function since the channels are mechanically

actuated based solely on the position of the push buttons.

Two channels of RCIC Manual Initiation are available and are
required to be OPERABLE.

{continued)
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are required to be OPERABLE to ensure that no singl -
instrument failure can preclude the isolation funciion.
Each Function has one temperature element.

The Allowable Values are chosen to detect a leak equivalent
to 25 gpm.

4.f. Reactor Vessel Water Level—Low Low, Level 2

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, isolation of some
reactor vessel interfaces occurs to isolate the potential
sources of a break. The isolation of the RWCU System on
Level 2 supports actions to ensure that fuel peak cladding
temperature remains below the limits of 10 CFR 50.46. The
Reactor Vessel Water Level—Low Low, Level 2 Function
associated with RWCU isolation is not directly assumed in
any transient or accident analysis, since bounding analyses
are performed for large breaks such as MSLBs.

Reactor Vessel Water Level—Low Low, Level 2 signals are
initiated from level transmitters that sense the difference
between the pressure du2 to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level—Low Low, Level 2 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level—Low Low, Level 2 Allowable
Value was chosen to be the same as the ECCS Reactor Vessel
Water Level—Low Low Level 2 Allowable Value (LCO 3.3.5.1),
since the capability to cool the fuel may be threatened.

The Allowzble Value is referenced from an instrument zero of
520.62 inches above RPV zero.

This Function is alse required to be OPERABLE during OPDRVs.
This Function initiates isolation of valve: which isolate
primary containment penetrations which bypass secondary

(continued)
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those conditions in which a low reactor water level signal
could be generated when secondary containment is required to
be OPERABLE.

4.q. SLC System Initiation

The isolation of the RWCU System is required when the SLC
System has been initiated to prevent dilution and removal of
the boron solution by the RWCU System (Ref. 4). SLC System
1niti:tlon signals are initiated from the two SLC pump start
signals.

There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on
the position of the SLC System initiation switch.

Two channels (one from each pump) of SLC System Initiation
Function are available and are required to be OPERABLE only
in MODES 1 and 2, since these are the only MODES where the
reactor can be critical, and these MODES are consistent with
the Applicability for the SLC System (LCO 3.1.7).

4.h. Manual Initiation

The Manual Initiation push button channels introduce signals
into the RMCU System isolation logic that are redundant to
the automatic protective instrumentation and provide manual
isolation capability. There is no specific USAR safety
analysis that takes credit for this Function. It is
retained for the isolation function as required by the NRC
in plant licensing basis.

There are two push buttons for the logic, one manual
initiation push button per trip system. There is no
Allowable Value for this function, since the channels are
mechanically actuated based solely on the position of the
push buttons.

Two channels of the Manual Initiation Function are available
and are required to be OPERABLE. This Function is also
required to be OPERABLE during CORE ALTERATIONS, movement of

(continued)
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APPLICABILITY containment, or OPDRVs. This Function initiates isolation
. of valves which isolate primary containment penetrations
which bypass seconuary containment. Thus, this Function is
also required under those conditions in which secondary
containment is required to be operable.

5. RHR System Isolation

jent T rature—High

Ambient Temperature-—High is provided to detect a leak from
the associated system steam piping. The isolation occurs
when a very small leak has occurred and is diverse to the
high flow instrumentation. If the small leak is allowed to
continue without isolation, offsite dose limits may be
reached. This Function is not assumed in any USAR transient
or accident analysis, since bounding analyses are performed
for large breaks such as MSLBs.

Ambient Temperature—High signals are initiated from
thermocouples that are appropriately located to protect the
system that is being monitored. Two instruments monitor
each area. Four channels for RHR Ambient Temperature—High
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preciude the
isolation function.

The Allowable Values are set low enough to detect a leak
equivalent to 25 gpm.

The RHR Equipment Room Ambient Temperature—High Function is
only required to be OPERABLE in MODES 1, 2, and 3. In MODES
4 and 5, insufficient pressure and temperature are available
to develop a significant steam leak in this piping and
significant water leakage is protected by the Reactor Vessel
Water Level-low, Level 3 Function.

5 b, 5.c. Reactor Vessel Water Level—Low, Level 3

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, isolation of some
reactor or vessel interfaces occurs to begin isolating the

(continued)
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BASES

Primary Containment and Drywell Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

4 eact Water Level--Low vel
(continued)

potential sources of a break. The Reactor Vessel Water
Level—Low, Level 3 Function associated with RHR System
jsolation is not directly assumed in any transient or
accident analysis, since bounding analyses are performed for
large breaks such as MSLBs. The RHR System isolation on
Level 3 supports actions to ensure that the RPV water level
does not drop below the top of the active fuel during a
vessel draindown event through the 1E12-F008 and 1E12-FO09
valves caused by a leak (e.g., pipe break or inadvertent
valve opening) in the RHR System. The Reactor Vessel Water
level—Low, Level 3 channels required to be OPERABLE by
Function 5.c are only those channels which are combined with
the Reactor Vessel Pressure—High Function to provide
isolation of the RHR Shutdown Cooling System suction from
the reactor vessel (i.e., 1E12-F008 and 1E12-F009).

Reactor Vessel Water Level—Low, Level 3 signals are
initiated from level transmitters that sense the difference
between the pressure due to a constant column of water
(reference 1e?) and the pressure due:to the actual water
level (variable leg) in the vessel. Four channels (two
channels per trip system) of the Reactor Vessel Water

Level —Low, Level 3 Function are available and are required
to be OPERABLE to ensure that no single instrument failure
can preclude the isolation function. As noted (footnote (h)
to Table 3.3.6.1-1), only two channels of the Reactor Vessel
Water Level—Llow, Level 3 Function are required to be
OPERABLE in MODES 4 and 5 (both channels must input into the
same trip system) provided the RHR Shutdown Cooling System
integrity is maintained. System integrity is maintained
provided the piping is intact and no maintenance is being
performed that has the potential for draining the reactor
vessel through the system.

The Reacior Vessel Water Level —Low, Level 3 Allowable Value
was chosen to be the same as the RPS Reactor Vessel Water
Level —Low, Level 3 Allowable Value (LCO 3.3.1.1) since the
capability to cool the fuel may be threatened. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zero.

(continued)

CLINTON

B 3.3-159 Revision No. 1-1



BASES

Primary Containment and Drywell lsolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

. or_V a vel—
(continued)

The Reactor Vessel Water Level—Low, Level 3 Function is
required to be OPERABLE in MODES 3 with the reactor vessel
pressure less than the RHR cut in permissive pressure, 4,
and 5 to prevent this potential flow path from lowering
reactor vessel level to the top of the fuel. This
instrumentation is required to be OPERABLE in MODES 1, 2,
and 3 with reactor vessel pressure greater than the RHR cut-
in permissive pressure to support actions to ensure offsite
dose limits of 10 CFR 100 are not exceeded.

5.d. Reactor Vessel Water Level — Low Low Low, Level 1

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, isolation of the
primary containment occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level — Low
Low Low, Level 1 Function is one of the many Functions
assumed to be OPERABLE and capable of :providing isolation
signals. The Reactor Vessel Water Level — Low Low Low,
Level 1 Function associated with isolation is implicitly
assumed in the USAR analysis as these leakage paths are
assumed to be isolated post LOCA.

Reactor vessel water level signals are initiated from level
transmitters that sense the difference between the pressure
due to a constant column of water (reference leg) and the
pressure due to the actual water level (variable leg) in the
vessel. Four channels of Reactor Vessel Water Level — Low
Low Low, Level 1 Function are available and are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Reactor Vessel Water Level — Low Low Low, Level 1
Allowable Value is chosen to be the same as the ECCS Reactor
Vessel Water Level - Low Low Low, Level 1 Allowable Value
(LCO 3.3.5.1) to ensure the valves are isolated to prevent
offsite doses from exceeding 10 CFR 100 limits. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zero.

(continued)
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BASES

Primary Containment and Drywell Isolation Instrumentation
B 3.3.6.1

SURVE ILLANCE
REQUIREMENTS

SR _3.3.6.1.1 (continued)

The CHANNEL CHECK supplements less formal, but more
frequent, checks of channels during normal operational use
of the displays associated with the channels required by the
LCO.

SR_3.3.6.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. For series Functions, a separate CHANNEL
FUNCTIONAL TEST is not required for each Function, provided
each Fuuction is tested.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
mzthodology.

The Frequency is based on reliability analysis described in
References 5 and 6.

SR _3.3.6.1.

The calibration of analog trip modules consists of a test to
provide a check of the actual trip setpoints. The channel
must be declared inoperable if the trip setting is
discovered to be less conservative than the Allowable Value
specified in Table 3.3.6.1-1. If the trip setting is
discovered to be less conservative than accounted for in the
appropriate setpoint methodology, but is not beyond the
Allowable Value, the channel performance is still within the
requirements of the plant safety analysis. Under these
conditions, the setpoint must be readjusted to be equal to
or more conservative than accounted for in the appropriate
setpoint methodology.

The Frequency of 92 days is based on the reliability

- analysis of References 5 and 6.

SR 3.3.6.1.4 and SR_3.3.6.1.5

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel

(continued)

CLINTON

B 3.3-171 Revision No. 1-1



BASES

Primary Containment and Drywell Isolation Instrumentation
B 3.3.6.1

SURVEILLANCE
REQUIREMENTS

SR_3.3.6.1.4 and SR 3.3.6.1.5 (continued)

responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of SR 3.3.6.1.4 and SR 3.3.6.1.6 is based on
the assumption of the magnitude of equipment drift in the
setpoint amalysis.

SR_3.3.6.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6.1.3 and on drywell isolation valves in LCO
3.6.5.3 overlaps this Surveillance to provide complete
testing of the assumed safety function. The 18 month
Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience has shown these components usually pass the
Surveillance when performed at the 18 month Frequency.

The Self Test System may be utilized to perform this testing
for those components that it is designed to monitor. Those
portions of the solid-state logic not monitored by the Self
Test System may be tested at the frequency recommended by
the manufacturer, rather than at the specified 18-month
Frequency. The frequencies recommended by the manufacturer
are based on mean time between failure analysis for the
components in the associated circuits.

SR_3.3.6.1.7

This SR ensures that the individual channel rasponse times
are less than or equal to the maximum values assumed in the
accident analysis. Testing is performed only on channels
where the assumed response time does not correspond to the
diesel generator (DG) start time. For channels assumed to
respond within the DG start time, sufficient margin exists
in the 12 second start time when compared to the typical
channel response time (milliseconds) so as to assure
adequate response without a specific measurement test. The

(continued)
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Primary Containment and Drywell Isolation Instrumentation
B 3.3.6.1

BASES

SURVETLLANCE SR_3.3.6.1.7 (continued)
REQUIREMENTS

instrument response times must be added to the MSIV closure
times to obtain the ISOLATION SYSTEM RESPONSE TIME.
ISOLATION SYSTEM RESPONSE TIME acceptance criteria are
included in applicabie plant procedures.

As noted, the associated sensors are not required to be
response time tested. Response time testing for the
remaining channel components, including the ATMs, is
required. This is supported by Reference 7.

Note 2 to SR 3.3.6.1.7 requires the STAGGERED TEST BASIS
Frequency for each Function to be determined seperately
based on the number of channels as specified on Table
3.3.6.1-1. This Frequency is based on the logic
interrelationshkips of the various channels required to
produce an isclation signal.

ISOLATION SYSTEM RESPONSE TIME tests are conducted on an
18 month STAGGERED TEST BASIS. This Frequency is consistent
with the typical industry refueling cycle and is based upon
plant operating experience that shows that random failures
of instrumentation components causing serious response time
degradation, but not channel failure, are infrequent.

REFERENCES 1. USAR, Section 6.2.

- F USAR, Chapter 15.

3. NEDO-31466, "Technical Specification Screening
Criteria Application and Risk Assessment,”
November 1987.

Section 9.3.5.

USAR,

NEDC-31677-P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,”
June ]989.

NEDC-30851-P-A, Supplement 2, “Technical
Specifications Improvement Analysis for BWR Isolation
instrumentation Common to RPS and ECCS

Instrumentation,” March 1989.

_(continued)
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Primary Contzinment and Drywell Isolation Instrumentation
B 3.3.6.1

REFERENCES
{continued)

70

NEDO-32291-A, “"System Analyses for Elimination of
Selected Response Time Testing Requirements,” January
1994 .
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Secondary Containment Isolation Instrumentation
B 3.3.6.2

BASES

APPLICABLE " ate vel—Low Low, Level 2
SAFETY ANALYSES, (continued)

LCO, and

APPLICABILITY level (variable leg) in the vessel. Four channels of

Reactor Vessel Water Level—Low Low, Level 2 Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level—Low Low, Level 2 Allowable
value was chosen to be the same as the High Pressure Core
Spray (HPCS)/Reactor Core Isolation Cooling (RCIC% Reactor
Vessel Water Level —Low Low, Level 2 Allowable Value

(LCO 3.3.5.1, "Emergency Core Cooling System (ECCS)
Instrumentation,” and LCO 3.3.5.2, "Reactor Core Isolation
Cooling (RCIC) System Instrumentation”), since this could
indicate the capability to cool the fuel is being
threatened. The Allowable Value is referenced from an
instrument zero o %20.62 inches above RPV zero.

The Reactor Vessel Water Level—Low Low, Level 2 Function is
required to be OPERABLE in MODES 1, 2, and 3 where
considerable energy exists in the Reactor Coolant System
(RCS); thus, there is a probability of pipe breaks resulting
in significant releases of radioactive steam and gas. In
MODES 4 and 5, the probability and consequences of these
events are low due to the RCS )ressure and temperature
limitations of these MODES; thus, this Function is not
required. In addition, the Function is also required to be
OPERABLE during operations with a potential for draining the
reactor vessel (OPDRVs) because the capability of isolating
potential sources of leakage must be provided to ensure that
offsite dose limits are not exceeded if core damage occurs.

2. Drywell Pressure—High

High drywell pressure can indicate a break in the reactor
coolant pressure boundary (RCPB). An isclation of the
secondary containment and actuation of the SGT System are
initiated in order to minimize the potential of an offsite
dose reiease. The isolation of high drywell pressure
supports actions to ensure that any offsite releases are
within the limits calculated in the safety analysis.
However, the Drywell Pressure—High Function associated with
isolation is not assumed in any USAR accident or transient
analysis. It is retained for the secondary containment

(continued)
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BASES

Secondary Containment Isolation Instrumentation
B 3.3.6.2

SURVE ILLANCE
REQUIREMENTS

SR _3.3.6.2.5 (continued)

Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

REFERENCES

2.

o o) -~ N wm
. - . L]

USAR, Section 6.2.3.

USAR, Chapter 15. ‘

NEDO-31677-P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,”
July 1990.

NEDC-30851-P-A Supplement 2, *Technical Specifications
Improvement Analysis for BWR Isolation
Instrumentations Common to RPS and ECCS
Instrumentation,” March 1989.

USAR, Section 7.3.1.1.2.

USAR, Section 7.1.2.1.11.

USAR, Section 7.3.1.1.9.2.

USAR, Section 7.6.1.2.
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BASES

RHR Containment Spray System Instrumentation
8 3.3.6.3

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

2. Containment Pressure—High (continued)

This ensures that no single instrument failure can preclude
the RHR containment spray function.

The Containment Pressure—High Allowable Value is chosen to
ensure the primary containment design pressure is not
exceeded.

3. Ve Wa — 1

Low reactor pressure vessel (RPV) water level indicates that
a break of the RCPB may have occurred and the capability to
maintain the primary containment pressure within design
limits may be threatened. The RHR Containment Spray System
mitigates the consequences of the steam leaking from the
drywell directly into the containment airspace, bypassing
the suppression pool.

Reactor vessel water level signals are initiated from four
level transmitters that sense the difference between the
pressure due to a constant column of water (reference leg)
and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of Reactor Vessel Water
Level —Low Low Low, Level 1 (two per trip system) are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the RHR containment
spray function.

The Reactor Vesse] Water Level—Low Low Low, Level 1
Allowable Value is chosen to be the same as the ECCS Reactor
Vesse]l Water Level —Low Low Low, Level 1 Allowable Value
(LCO 3.3.5.1) since this could be indicative of a LOCA. The
Allowable Value is referenced from an instrument zero of
520.62 inches above RPV zero.

4, 5. System A and System B Timers

The purpose of the System A and System B timers is to delay
automatic initiation of the RHR Containment Spray System for
approximately 10 minutes after low pressure coolant

injection (LPCI) initiation to give the LPCI System time to
fulfill its ECCS function in response to a LOCA. The time
delay is needed since the RHR Containment Spray System
utilizes the same pumps as the LPCI subsystem (RHR pumps).

(continued)
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BASES

RHR Containment Spray System Instrumentation
B 3.3.6.3

SURVE ILLANCE
REQUIREMENTS
(continued)

SR_3.3.6.3.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure the entire channel will perform the
intended function. For Series Functions. a separate CHANNEL
FUNCTIONAL TEST is not required for each runction, provided
each Function is tested.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based upon the reliability
analysis of Reference 3.

SR _3.3.6.3.3

The calibration of analog trip modules provides a check of
the actual trip setpoints. The channel must be declared
jnoperable if the trip setting is discovered to be less
conservative than the Allowabie Value specified in

Table 3.3.6.3-1. If the trip setting is discovered to be
less conservative than accounted for in the appropriate
setpoint methodology, but is not beyond the Allowable Vaiue,
the channel performance is still within the requirements of
the plant safety analysis. Under these conditions, the
setpoint must be readjusted to be equal to or more
conservative than accounted for in the appropriate setpoint
methodology.

The Frequency of 92 days is based upon the reliability
analysis of Reference 3.

SR_3.3.6.3.4

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based on the assumption of the magnitude of
equipment drift in the setpoint analysis.

(continued)
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SPMU System Instrumentation

)

B 3.3.6.4
BASES
APPLICABLE 1. Drywell Pressure—High (continued)
SAFETY ANALYSES,
LCO, and The Allowable Value is chosen to be the same as the ECCS
APPLICABILITY Drywell Pressure—High Allowabie Value (LCO 3.3.5.1,

"Emergency Core Cooling Systems (ECCS) Instrumentation),
since this could be indicative of a LOCA.

Low reactor pressure vessel (RPV) water level indicates that
a LOCA may have occurred and the capability to maintain the
primary containment temperature and pressure and suppression
pool level design limits may be threaiened. Accident
analysis assumes that the suppression pool vents remain
covered during a LOCA. Therefore, this signal is used to
dump water from the upper containment pool into the
suppression pool as assumed in the large byeak LOCA
analysis.

Reactor vessel water level signals are initiated from four
level transmitters that sense the difference between the
pressure due to a constant column of water (reference leg)
and the pressure due to the actual water level (variable
leg) in the vessel. Four channels of reactor vessel water }
level (two channels per trip system) are available and are
required to be OPERABLE to ensure that no single instrument
failure can preciude the SPMU System function. The Reactor
Vessel Water Level—Low Low Low, Level 1 Allowable Value is
chosen to be the same as the ECCS Reactor Vessel Water

Level —Low Low Low, Level 1 Allowable Value (LCO 3.3.5.1),
since this could be indicative of a LOCA. The Allowable
value is referenced from an inc<trument zero of 520.62 inches
above RFY zero.

3. Suppression Pool Water Level—Low Low

The Suppression Pool Water Level —Low Low signal provides
assurance that the water level in the suppression pool will
not drop below that required to keep the suppression pool
vents covered for all LOCA break sizes. Accident analyses
assume that the suppression pool vents remain covered during
a LOCA. Therefore, the signal indicating low suppression
pool water level is used to dump water from the upper
containment pool into the suppression pool as assumed in the
large break LOCA analysis.

(continued)
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SPMU System Instrumentation

B 3.3.6.4
BASES
APPLICABLE 3.  Suppression Pool Water Level-—Low Low (continued)
SAFETY ANALYSES
LCO, and Suppression pool water level signals are from four
APPLICABILITY transmitters that sense pool level at four different

locations (two per trip system). Four Suppression Pool
Water Level —Low Low channels (two per trip system) are
required to be OPERABLE to ensure that no single instrument
failure can preclude the SPMU System function.

The Allowable Value is set high enough to ensure coverage of
the suppression pool vents. The Allowable Value is
referenced from an instrument zero of 727 ft. 0 inches mean
sea level.

4. Timer

The SPMU System valves open on a Drywell Pressure-—High
and/or Reactor Vessel Water Level—Low Low, Level 2 signal
after about a 30 minute timer delay, where the timer itself
is started by these signals. The minimum suppression pool
volume, without an upper pool dump, is adequate to meet all
heat sink requirements for 30 minutes during a small break
LOCA.

There are two SPMU System timers (one per trip system). Two
timers are available and are required to be OPERABLE to
ensure that no single timer failure can preclude the SPMU
System function. The Allowable Value is chosen to be short
enough to ensure that the suppression pool will serve as an
adequate heat sink during a small break LOCA.

5. Manual Initiation

The SPMU System Manual Initiation push button channels
produce signals to provide manual initiation capabilities
that are redundant to the automatic protective
instrumentation. The Manual Initiation Function is not
assumed in any transient or accident analysis in the USAR.
However, the Function is retained for the SPMU System as
required by the NRC in the approved licensing basis.

Four manual initiation hand switches (one per SPMU dump
valve) are available and required to be OPERABLE to ensure
that no single instrument failure can preclude the SPMU
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SPMU System Instrumentation

B 3.3.6.4
BASES
SURVZILLANCE SR_3.3.6.4.2
REQUIREMENTS
(continued) A CHANNEL FUNCTIONAL TEST is performed on each required

%

channel to ensure the entire channel will perform the
intended function. For Series Functions, a separate CHANNEL
FUNCTIONAL TEST is not required for each Function, provided
each Function is tested.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analysis of Reference 3.

SR_3.3.6.4.3 and SR 3.3.6.4.4

The calibration of analog trip modules and analog comparator
units grovides a check of the actual trip setpoints. The
channel must be declared inoperable if the trip setting is
discovered to be less conservative than the Allowable Value
specified in Table 3.3.6.4-1. If the trip setting is
discovered to be less conservative than accounted for in the
appropriate setpoint methodology but is not beyond the
Allowable Value, the channel performance is stil)l within the
requirements of the plant safety analysis. Under these
conditions, the setpoint must be readjusted to be equal to
or more conservative than accounted for in the appropriate
setpoint methodology.

The Frequency of 92 days is based on the reliability
analysis of Reference 3.

SR 3.3.6.4.5 and SR_3.3.6.4.6

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

(continued
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SPMU System Instrumentation
B 3.3.6.4

BASES

SURVE ILLANCE SR_3.3.6.4.5 and SR 3.3.6.4.6 (continued)

REQUIREMENTS
The Frequency of SR 3.3.6.4.5 and SR 3.3.6.4.6 is based on
the assumption of the magnitude of equipment drift in the
setpoint analysis.

SR_3.3.6.4.7

: The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in
LCO 3.6.2.4, "Suppression Pool Makeup (SPMU) System,”
overlaps this Surveiliance to provide complete testing of
the assumed safety function.

The Self Test System may be utilized to perform this testing
for those components that it is designed to monitor. Those
portions of the solid-state Jogic not monitored by the Self
Test System may be tested at the frequency recommended by
the manufacturer, rather than at the specified 18-month
Frequency. The frequencies recommended by the manufacturer
are based on mean time between failure analysis for the
components in the associated circuits.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 18 month Frequency.

REFERENCES 1. USAR, Section 7.3.1.1.10
2. USAR, Section 6.2.7.

3. GENE-770-06-1, "Bases for Changes to Surveillance Test
Intervals and Allowed Out-of-Service Times for
Selected Instrumentation Technical Specifications,”
February 1991.
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Relief and LLS Instrumentation

B 3.3.6.5
B 3.3 INSTRUMENTATION M
8 3.3.6.5 Relief and Low-Low Set (LLS) Instrumentation |
BASES
BACKGROUND The safety/relief valves (S/RVs) prevent overpressurization

of the nuclear steam system. Instrumentation is provided to
support two modes (in addition to the automatic
degressurization system (ADS) mode of operation for selected
... valves) of S/RV operation—the relief function (all valves)
and the LLS function (selected valves). Refer to LCO 3.4.4,
*Safety/Relief Valves (S/RVs)," and LCO 3.6.1.6, "Low-Low
Set (LLS) Safety/Relief Valves (S/RVs)," Applicability Bases
for additional information on these modes of S/RV operation.
For the ADS mode of operation and associated
instrumentation, refer to LCO 3.5.1, "Emergency Core Cooling
Systems (ECCS)-Operating,” and LCO 3.3.5.1, “ECCS
Instrumentation,” respectively.

The relief function of the S/RVs prevents overpressurization
of the nuclear steam system. The LLS function of the S/RVs
is designed to mitigate the effects of postulated pressure
loads on the containment by preventing multiple actuations
in rapid succession of the §/RVs subsequent to their initial i
actuation.

Upon any S/RV actuation, the LLS logic assigns preset
opening setpoints to two preselected S/RVs and reclosing
setpoints to five preselected S/RVs. These setpoints are
selected to override the normal relief setpoints such that
the LLS S/RVs will stay open longer, thus releasing more
steam (energy) to the suppression pool; hence more energy
(and time) is required ‘or repressurization and subsequent
S/RV openings. The LLS Togic is divided into three logic
groups (the low and medium setpoint groups each control one
valve (i.e., valves 1B21-FO51D and 1B21-F051C, respectively)
and the high setpoint group controls the remaining three
valves (i.e., valves 1B21-FO4TF, 1821-F051B, and 1B21-
FO51G)). The LLS logic increases the time between (or
prevents) subsequent actuaiions to limit S/RV subsequent
actuations to one valve, so that containment loads will also
be reduced.

(continued)
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CRV System Instrumentation
8 3.3.7.1

BASES

SURVEILLANCE SR _3.3.7.1.3 (continued)
REQUIREMENTS

adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based on the assumption of the magnitude of
equipment drift in the setpoint analysis.

"y

REFERENCES 1. USAR, Section 7.3.1.1.6.
2. USAR, Section 6.4.
3. USAR, Chapter 15.
4. GENE-770-06-1, “"Bases for Changes to Surveillance Test

Intervals and Allowed Out-of-Service Times for
Selected Instrumentaticn Yechnical Specifications,”
February 1991.

5. NEDC-31677P-A, "Technical Specification Improvement
Analysis for BWR Isolation Actuation Instrumentation,”
July 1990.

6. USAR, Section 7.6.1.2.5.

7. USAR, Section 7.6.2.2.5.
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LOP Instrumentation
B 3.3.8.1

B 3.3 INSTRUMENTATION

B 3.3.8.1

BASES

Loss of Power (LOP) Instrumentation

" BACKGROUND

successful operation of the required safety functions of the
Emergency Core Cooling Systems (ECCS) is dependent upon the
availability of adequate power sources for energizing the
various components such as pump motors, motor operated
valves, and the associated control components. The LOP
instrumentation monitors the 4.16 kV emergency buses.
Offsite power is the preferred source of power for the
4.16 kV emergency buses. If the monitors determine that
insufficient power is available, the buses are disconnected
from the offsite power sources and connected to the onsite
diesel generator (DG) power sources.

Each 4.16 kV emergency bus has its own independent LOP
instrumentation and associated trip logic. The voltage for
the Division 1, 2, and 3 buses is monitored at two levels,
which can be considered as two different undervoltage
functions: loss of voltage and degraded voltage.

The LOP instrumentation causes various bus transfers and
disconnects. Each Division 1 and 2 emergency bus Loss of
Voitage Function is monitored by two undervoltage relays on
the emergency bus and two undervoltage relays on each of the
two offsite power sources. The outputs of these relays are
arranged in a two-out-of-two taken three times logic
configuration. Each of these relays is an inverse time
delay relay. Each Division 1 and Division 2 emergency bus
Degraded Voltage Function is monitored by two undervoltage
relays for each emergency bus whose outputs are arranged in
a two-out-of-two logic configuration. The output of this
logis inputs to a time delay relay (Ref. 1). The Division 3
emergency bus Loss of Voltage Function is monitored by

(continued)
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BACKGROUND
(continued)

four undervoltage relays whose outputs are arranged in a
one-out-of-two taken twice logic configuration. The output
of this logic inputs to a time delay relay. The Division 3
emergency bus Degraded Voltage Function is monitored by one
undervoltage relay with three output contacts arranged in a
three-out-of-three logic configuration. The output of this
logic inputs to a time delay relay.

APPLICABLE .
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The LOP instrumentation is required for the Engineered
Safety Features to function in any accident with a loss of
offsite power. The required channels of LOP instrumentation
ensure that the ECCS and other assumed systems powered from
the DGs provide plant protection in the event of any of the
analyzed accidents in References 2, 3, and 4 in which a loss
of offsite power is assumed. The initiation of the DGs on
loss of offsite power, and subseguent initiation of the
ECCS, ensure that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46.

Accident analyses credit the loading of the DG based on the
loss of offsite power during a loss of coolant accident
(LOCA). The diesel starting and loading times have been
included in the delay time associated with each safety
system component requiring DG suppiied power following a
loss of offsite power.

The LOP instrumentation satisfies Criterion 3 of the NRC
Policy Statement.

The OPERABILITY of the LOP instrumentation is dependent upon
the OPERABILITY of the individual instrumentation channel
Functions specified in Table 3.3.8.1-1. Each Function must
have a required number of OPERABLE channels per 4.16 kV
emergency bus, with their setpoints within the specified
Allowable Values. A channel is inoperable if its actual
trip setpoint is not within its required Allowable Value.
The actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions.

The Allowable Values are specified for each Function in the
Tabie. Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoint does not exceed the Allowable Value
between CHANNEL CALIBRATIONS. Operation with a trip
setpoint less conservative than the nominal trip setpoint,

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

but within the Allewable Value, is acceptable. Trip
setpoints are those predetermined values of output at which
an action should take place. The setpoints are compared to
the actual process parameter (e.g., bss voltage), and when
the measured output value of the process parameter exceeds
the setpoint, the associated device (e.g., undervoltage
relay) changes state. The anaiytic limits are derived from
the 1imiting values of the process parameters obtained from
the safety analysis. The Allowable Values are derived from
the analytic limits, corrected for calibration, process, and
some of the instrument errors. The trip setpoints are then
determined accounting for the remaining instrument errors
{e.g., drift). The trip setpoints derived in this manner
provide adequate protection because instrumentation
uncertainties, process effects, calibration tolerances,
instrument drift, and severe environment errors (for
channels that must function in harsh environments as defined
by 10 CFR 50.49) are accounted for.

The specific Applicable safety Analyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

kV Emergency Bus rvolt

l.a, 1.b, 2.3, 2.b. 4.16 kV Emergency Bus Undervoltage
{(Loss of Voltage)

Loss of voltage on a 4.16 kV emergency bus indicates that
offsite power may be completely lost to the respective
emergency bus and is unable to supply sufficient power for
proper operation of the applicable equipment. Therefore,
the power supply to the bus is transferred from offsite
power to DG power when the voltages on the bus and the two
offsite power supplies drop below the Loss of Voltage
Function Allowable Values (loss of voltage with a short time
delay). This ensures that adequate power will be available
to the required equipment.

The Bus Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough
to ensure power is available to the required equipment. The
Time Delay Allowable Values are long enough to provide time
for the offsite power supply to recover to normal voltages,
but short enough to ensure that power is available to the

(continued)
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APPLICABLE l.a, 1.b, 2.a, 2.b. 4.16 kv Emergency Bus Undervoltage

SAFETY ANALYSES, (Loss of Voltage) (continued)

LCO, and

APPLICABILITY required equipment. The time delay specified for the
Divisions 1 and 2 4.16 kV Emergency Bus Loss of Voltage
Functions corresponds to a voltage at the 120-volt Basis
trip setpoint of = 67 volts and < 97 volts. Lower voltage
conditions will result in decreased trip times. The
Division 3 4.16 kV Emergency Bus Loss of Voltage Function
120-volt Basis trip setpoint is = 67 volts and < 78 volts.

Six channels of 4.16 kV Emergency Bus Undervoltage (Loss of
Voltage) Function per associated emergency bus for Divisions
1 and 2 and four channels for Division 3 are only required
to be OPERABLE when the associated DG is required to be
OPERABLE to ensure that no single instrument failure can
preclude the DG function. (Six channels input to each of
the Division 1 and Division 2 DGs and four channels input to
the Division 3 DG. Each of the six channels for Division 1]
and six channels for Division 2 is an inverse time delay
relay. Each of these time delays are considered to be
separate channels. For Division 3, the Loss of Voltage
Function logic inputs to a single time delay relay. Thus,
only one time delay channel is assoctated with Division 3.)
Refer to LCO 3.8.1, "AC Sources—Operating,” and LCO 3.8.2,
"AC Sources—Shutdown,” for Applicability Bases for the DGs.

l.c. 1.d, 2.c, 2.d. 4.16 kV Emeraency Bus Undervoltage
(Deqraded Voltage)

A reduced voltage condition on a 4.16 kV emergency bus
indicates that while offsite power may not be completely
lost to the respective emergency bus, power may be
insufficient for starting large motors without risking
damage to the motors that could disable the ECCS function.
Therefore, power supply to the bus is transferred from
offsite power to onsite DG power when the voltage on the bus
drops below the Degraded Voltage Functior Allowable Values
(degraded voltage with a time delay). This ensures that
adequate power will be available to the required equipment.

The Bus Undervoltage Allowable Values are low enough to
prevent inadvertent power supply transfer, but high enough
to ensure that sufficient power is available to the required
equipment. The Allowable Values have a 120-volt Basis of

- 107.5 volts and < 109.5 volts. The Time Delay Allowable

____(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

te L. 2. 2.4, 4.16 kV Emergency Bus Undervoltage
(Degraded Voltage) (continued)

values are long enough to provide time for the offsite power
supply to recover to normal voltages, but short enough to
ensure that sufficient power is available to the required
equipment.

Two channels of 4.16 kV Emergency Bus Undervoltage (Degraded
Voltage) Function per associated emergency bus for Divisions
1 and 2 and three channels for Division 3 are only required
to be OPERABLE when the associated DG is required to be
OPERABLE to ensure that no single instrument failure can
preclude the DG function. (Two channels input to each of
the Division 1 and Division 2 DGs and three channels input
to the Division 3 DG. The Degraded Voltage Function logic
for each Division inputs to a single time delay relay.

Thus, only one time delay channel is associated with each
Division.) Refer to LCO 3.8.1 and LCO 3.8.2 for
Applicability Bases for the DGs.

ACTIONS

A Note has been provided to modify the ACTIONS related to
LOP instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition discovered to be inoperable or
not within 1imits will not result in separate entry into the
Condition. Section 1.3 also specifies that Required Actions
of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
LOP instrumentation channels provide appropriate
compensatory measures for separate inoperable channels. As
such, a Note has been provided that allows separate
Condit:on entry for each inoperable LOP instrumentation
channel.

A.l

With one or more channels of a Function inoperable, the
Function may not be capable of performing the intended
function. Therefore, only 1 hour is allowed to restore the

(continued)

CLINTON

B 3.3-226 Revision No. 1-1




BASES

LOP Instrumentation
B 3.3.8.1

ACTIONS

A.l (continued)

inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action A.1. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the channel in trip
would result in a DG initiation), Condition B must be
entered and its Required Action taken.

The Completicn Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk w?ile allowing time for restoration or tripping of
channels.

B.1

1f any Required Action and associated Completion iime is not
met, the associated Function may not ‘be capable of
performing the intended function. Therefore, the associated
DG(s) are declared inoperable immediately. This requires
entry into applicable Conditions and Required Actions of

LCO 3.8.1 and LCO 3.8.2, which provide appropriate actions
for the inoperable DG(s).

SURVETLLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the SRs for each LOP
Instrumentation Function are located in the SRs column of
Table 3.3.8.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required surveillances, entry into associated
Conditions and Required Actions may be delayed for up to

6 hours provided the associated Function maintains DG
initiation capability. Upon completion of the Surveillance,
or expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken.

(continued)
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SURVE ILLANCE SR_3.3.8.1.1
REQUIREMENTS
(continued) Performance of the CHANNEL CHECK once every 12 hours ensures

L7

that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the required channels of the LCO.

SR_3.3.8.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire channel will perform the
intended function. For Series Functions, a separate CHANNEL
FUNCTIONAL TEST is not required for each Function, provided
each Function is tested.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 31 days is based on plant operating
experience with regard to channel OPERABILITY that
demonstrates that failure in any 31 day interval is rare.

(continued)
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REQUIREMENTS
(continued)

SR_3.3.8.1.3

A “HANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based on the assumption of the megnitude of
equipment drift in the setpoint analysis.

SR _3.3.8.1.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required actuation logic for a specific
channel. The system functional testing performed in

LCO 3.8.1 and LCO 3.8.2 overlaps this Surveillance to
provide complete testing of the assumed safety functions.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveiliance when performed at the 18 month Frequency.

REFERENCES

1. USAR, Section 8.3.1.1.2.
USAR, Section 5.2.2.
USAR, Section 6.3.3.

s wWwN

USAR, Chapter 15.
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LCO
(continued)

calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Value between
CHANNEL CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value. Trip setpoints are those predetermined
values of output at which an action should take place. The
setpoints are compared to the actual process parameter
(e.g., overvoltage), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip unit) changes state. The analytic limits
are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable
Values are derived from the analytic limits, corrected for
calibration, process, and some of the instrument errors.

The trip setpoints are then determined, accounting for the
remaining instrument errors (e.g., drift). The trip
setpoints derived in this manner provide adequate protection
because instrumentation uncertainties, process effects,
calibration tolerances, instrument drift, and severe
environment errors (for channels that must function in harsh
environments as defined by 10 CFR 50,49) are accounted for.

The Allowable Values for the instrument settings are based
on the RPS providing = 57 Hz, 120 V & 10% (to MSIV
solenoids) and 115 V £ 10 V (to scram solenoids). The most
1imiting voltage requirement and associated line losses
determine the settings of the electric power monitoring
instrument channels. The settings are calculated based on
the loads on the buses and the associated UPS or alternate
power supply being 120 VAC and 60 Hz.

APPLICABILITY -

The operation cf the RPS electric power monitoring
assemblies is essential to disconnect the RPS bus powered
components from the inservice UPS or alternate power supply
during abnormal voltage or frequency conditions. Since the
degradation of a nonclass 1E source supplying power to the
RPS bus can occur as a result of any random single failure,
the OPERABILITY of the RPS electric power monitoring
assemblies is required when the RPS bus powered components
are required to be OPERABLE. This results in the RPS
Electric Power Monitoring System OPERABILITY being required

(continued)
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in MODES 1, 2, and 3, and MODES 4 and 5 with any control rod
withdrawn from a core cell containing one or more fuel
assemblies.

ACTIONS

A.l

1f the power monitoring assembly for an inservice power
supply (UPS or alternate) is inoperable, or the power
monitoring assembly in each inservice power sugply is
inoperable, the system protective function is lost. In this
condition, 1 hour is allowed to restore the assembly to
OPERABLE status for each inservice power supply. If the
inoperable assembly for each inservice power supply cannot
be restored to OPERABLE status, the associated power
supplies must be removed from service within 1 hour
(Required Action A.1). An alternate power supply with
OPERABLE assemblies may then be used to power one RPS bus.
The 1 hour Completion Time is sufficient for the plant
operations personnel to take corrective actions and is
acceptable because it minimizes risk while allowing time for
restoration or removal from service of the electric power
monitoring assemblies. 4

Alternately, if it is not desired to remove the power
supply(s) from service (e.g., as in the case where removing
the power supply(s) from service would result in a scram or
isolation), Condition B or C, as applicable, must be entered
and its Required Actions taken.

In addition to the actions identified in Condition A, if the
frequency of the supply to the RPS solenoid bus is < 57 Hz,
the OPERABILITY of all Class 1E equipment which could have
been subjected to the abnormal frequency on the associated
RPS solenoid bus must be demonstrated by the performance of
a CHANNEL FUNCTIONAL TEST or CHANNEL CALIBRATION, as
required. These tests should be performed within 24 hours
of discovering the underfrequency condition.

B.1 and B.2

If any Required Action and associated Completion Time of
Condition A is not met in MODE 1, 2, or 3, a plant shutdown
must be performed. This places the plant in a condition
where minimal equipment, powered through the inoperable RPS

{continued)
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ACTIONS

B.1 and B.2 (continued)

electric power monitoring assembly(s), is required and
ensures that the safety function of the RPS (e.g., scram of
control rods) is not required. The plant shutdown is
accomplished by placing the plant in MODE 3 within 12 hours
and in MODE 4 within 36 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an
orderly manner and without challenging plant systems.

[

If any Required Action and associated Completion Time of
Condition A is not met in MODE 4 or 5, with any control rod
withdrawn from a core cell containing one or more fuel
assemblies, the operator must immediately initiate action to
fully insert all insertable control rods in core cells
containing one or more fuel assemblies (Required

Action C.1). This Required Action results in the least
reactive condition for the reactor core and ensures that the
safety function of the RPS (e.g., scram of control rods) is
not required. :

SURVEILLANCE
REQUIREMENTS

SR _3.3.8.2.1

A CHANNEL FUNCTIONAL TEST is performed on each overvoltage,
undervoltage, and underfrequency channel to ensure that the
entire channel will perform the intended function. Any
setpoint adjustment chall be consistent with the assumptions
of the current plant specific setpoint methodology.

As noted in the Surveillance, the CHANNEL FUNCTIONAL TEST is
only required to be performed while the plant is in a
condition in which the loss of the RPS bus will not
jeopardize steady state power operation (the design of the
system is such that the power source must be removed from
service to conduct the Surveillance). The 24 hours is
intended to indicate an outage of sufficient duration to
allow for scheduling and proper performance of the

{continued)
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SURVE TLLANCE
REQUIREMENTS

SR_3.3.8.2.1 (continued)

Surveillance. The 184 day Frequency and the Note in the
Surveillance are based on guidance provided in Generic
Letter 91-09 (Ref. 2).

SR_3.3.8.2.2

CHANNEL CALIBRATION is a complete check of the instrument
locp and the sensor. This test verifies that the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency is based upon the assumption of an 18 month
calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR_3.3.8.2.3

performance of a system functional test demonstrates a
required system actuation (simulated or actual) signal. The
logic of the system will automatically trip open the
associated power monitoring assembly circuit breaker. Only
one signal per power monitoring assembly is required to be
tested. This Surveillance overlaps with the CHANNEL
CALIBRATION to provide complete testing of the safety
function. The system functional test of the Class 1E
circuit breakers is included as part of this test to provide
complete testing of the safety function. If the breakers
are incapable of operating, the associated electric power
monitoring assembly would be inoperable.

The 18 month Frequency is based on the need to perform this

Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the

(continued)
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SURVEILLANCE
REQUIREMENTS

SR_3.3.8.2.3 (continued)

surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month
Frequency.

REFERENCES

USAR, Section 8.3.1.1.3.1.

NRC Generic Letter 91-09, "Modification of
Surveillance Interval for the Electric Protective
Assemblies in Power Supplies for the Reactor
Protection System."
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BASES

BACKGROUND The subcooled water enters the bottom of the fuel channels
{continued) and contacts the fuel cladding, where heat is transferred to
the coolant. As it rises, the coolant begins to boil,
creating steam voids within the fuel channel that continue
until the coolant exits the core. Because of reduced
- moderation, the steam voiding introduces negative reactivity
that must be compensated for to maintain or to increase
reactor power. The recirculation flow control allows
operators to increase recirculation flow and sweep some of
the voids from the fuel channel, overcoming the negative
reactivity void effect. Thus, the reason for having
variable recirculation flow is to compensate for reactivity
effects of boiling over a wide range of power generation
(i.e., 55 to 100% RTP) without having to move control rods
and disturb desirable flux patterns.

Each recirculation loop is manually started from the control
room. The recirculation flow control valves provide
regulation of individual recirculation loop drive flows.

| The flow in each loop is manually controlled.

APPLICABLE The operation of the Reactor Coolant Recirculation System is

SAFETY ANALYSES an initial condition assumed in the design basis loss of
coolant accident (LOCA) (Ref. 1). During a LOCA caused by a
recirculation loop pipe break, the intact loop is assumed to
provide coolant flow during the first few seconds of the
accident. The initial core flow decrease is rapid because
the recirculation pump in the broken loop ceases to pump
reactor coolant to the vessel almost immediately. The pump
in the intact loop coasts down relatively slowly. This pump
coastdown governs the core flow response for the next
ceveral seconds until the jet pump suction is uncovered
(Ref. 1). The analyses assume that both loops are operaling
at the same flow prior to the accident. However, the LOCA
anmalysis was reviewed for the case with a flow mismatch
between the two loops with the pipe break assumed to be in
the loop with the higher flow. While the flow coastdown and
core response are potentially more severe in this assumed
case (since the intact loop starts at a lower flow rate and
the core response is the same as if both loops were

(continued)
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(continued)

core flow or total core flow expressed as a function of
THERMAL POWER must be in Region C of Figure 3.4.1-1, and
modifications to the required APLHGR )limits (LCO 3.2.3,
"AVERAGE PLANAR LINEAR HEAT GENERATION RATE (APLHGR)"), MCPR
limits (LCO 3.2.2, "MINIMUM CRITICAL POWER RATIO (MCPR)"),
and APRM Flow Biased Simulated Thermal Power—High setpoint
(LCO 3.3.1.1) must be applied to allow continued operation
consistent with the assumpti- .5 of Reference 3.

The LCO is modified by a Note which allows up to 12 hours
before having to put in effect the required modifications to
required 1imits and setpoints after a change in the reactor
operating conditions from two recirculation loops operating
to single recirculation loop operation. If thc required
limits and setpoints are not in compliance with the
applicable requirements at the end of this period, the
associated equipment must be declared inoperable or the
limits "not satisfied,” and the ACTIONS required by
nonconformance with the applicable Specifications
implemented. This time is provided due to the need to
stabilize operation with one recirculation loop, including
the procedural steps necessary to limit flow (to less than
the volumetric recirculation loop flow which produces 100%
core flow at 100% RTP) in the operating loop, monitor for
excessive APRM and local powur range monitor (LPRM) neutron
flux noise levels; and the complexity and detail required to
fully implement and confirm the required 1imit and setpoint
modifications.

APPLICABILITY

In MODES 1 and 2, requirements for operation of the Reactor
Coolant Recirculation System are necessary since there is
considerable energy in the reactor core and the limiting
design basis transients and accidents are assumed to occur.

In MODES 3, 4, and 5, the consequences of an accident are
reduced and the coastdown characteristics of the
recirculation loops are not important.

ACTIONS

A.l

With both recirculation loops operatin but the flows not
matched, the recirculation loops must be restored to
operation with matched flows within 2 hours. If the flow
mismatch cannot be restored to within limits within 2 hours,
ore recirculation loop must be shut down.

(continued)
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A.l (continued)

Alternatively, if the single loop requirements of the LCO
are applied to operating limits and RPS setpoints, operation
with only one recirculation loop would satisfy the
requirements of the LCO and the initial conditions of the
accident seguence.

The 2 hour Completion Time is based on the low probability
of an accident occurring during this time period, on a
reasonable time to complete the Required Action, and on
frequent core monitoring by operators allowing abrupt
changes in core flow condaitions to be quickly detected.

B.1, C.1, and D.]

Due to thermal hydraulic stability concerns, operation of
the plant is divided into three regions based on THERMAL
POWER and core flows. Region A is a power/flow ratio with
power > 80% rod line and core flow < 35.5% of rated core
flow. Region B is a power/flow ratio with the power > B80%
rod 1ine and core flow > 35.5% and < 45% of rated core flow,
respectively. A core flow of 35.5% of rated core flow
corresponds to the core flow with both recirculation pumps
at rated speed and minimum control valve position. Because
the plant is susceptible to instability in power/flow
Regions A and B, APRM and LPRM neutron flux noise levels are
required to be determined to assure that thermal hydraulic
instability is not occurring. For the LPRM neutron flux
noise determination, detector levels A and C of one LPRM
string per core octant plus detectors A and C of one LPRM
string in the center of the core are monitored. If evidence
of approaching instability occurs (i.e., APRM or LPRM
neutron flux noise levels exceed three times the established
baseline levels) prompt action must be initiated to restore
the power/flow ratio to within Region C by increasing core
flow to > 45% of rated core flow or by reducing THERMAL
POWER to less than or equal to the limits for the existing
core flow. The allowed Completion Times are reasonable,
based on operating experience, to restore plant parameters
in an orderly manner and without challenging plants systems.

Baseline values are determined uniquely for each cycle
during operation in Regions A or B. Within 2 hours of
entering Region A and B, the baseline is established. This
initial baseline is then used for comparison to all

_(continued)
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ACTIONS
(continued)

6.1, 6.2, and 6.3

With no recirculation loops in operation, the unit is
required to be brought to a MODE in which the LCO does not
apply. Prompt action must be initiated to reduce THERMAL
POWER to be within the 1imits to assure thermal hydraulic
stability concerns are addressed. The plant is then
required to be placed in MODE 2 in 6 hours and MODE 3 in 12
hours. In this condition, the recirculation loops are not
required to be operating because of the reduced severity of
DBAs and minimal dependence on the recirculation loop
coastdown characteristics. The allowed Completion Times are
reasonable, based on operating experience, to reach MODE 3
from full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.4.1.]

This SR ensures the recirculation loop flows are within the
allowable limits for mismatch. At low core flow (i.e.,

< 70% of rated core flow), the MCPR requirements provide
larger margins to the fuel cladding integrity Safety Limit
such that the potential adverse efféct of early boiling
transition during a LOCA is reduced. A larger flow mismatch
can therefore be aliowed when core flow is < 70% of rated
core flow. The recirculation loop jet pump flow, as used in
this Surveillance, is the summation of the flows from all of
the jet pumps associated with a single recirculation loop.

The mismatch is measured in terms of percent of rated core
flow. This SR is not required when both loops are not in
operation since the mismatch limits are meaningless during
single loop or natural circulation operaticn. The
Surveillance must be performed within 24 hours after both
loops are in operation. The 24 hour Frequency is consistent
with the Frequency for jet pump OPERABILITY verification and
has been shown by cperating experience to be adequate to
detect off normal jet pump loop flows in a timely manner.

SR_3.4.1.2

This SR ensures the reactor THERMAL POWER and core flows are
within appropriate parameter limits to prevent uncontrolled
power oscillations. At low recirculation flows and high

(continued)
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BASES

ACTIONS
(continued)

If the FCVs are not deactivated, (locked up) and cannot be
restored to OPERABLE status within the associated Completion
Time, the unit must be brought to a MODE in which the LCO
does not apply. To achieve this status, the unit must be
brought to at least MODE 3 within 12 hours. This brings the
unit to a condition where the flow coastdown characteristics
of the recirculation loop are not important. 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 unit
systems.

SURVEILLANCE SR_3.4.2.1

REQUIREMENTS
Hydraulic power unit pilot operated isolation valves located
between the servo valves and the common "open” and "close”
lines are required to close in the event of a loss of
hydraulic pressure. When closed, these valves inhibit FCV
motion by blocking hydraulic pressure from the servo valve
to the common open and close lines as well as to the

alternate subloop. This Surveillance verifies FCY lockup on
a loss of hydraulic pressure.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the SR when performed at the 18 month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

SR_3.4.2.¢

This SR ensures the overall average rate of FCV movement 1is
maintained within the analyzed limits. Since the rate of
FCV movement is limited electronically, testing over a
portion of the FCV travel is representative of all FCV
positions. Therefore, the overall average rate of FCV
movement can be determined by timing the FCV movement over a
portion of the FCV travel.

_{continued)
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FCVs
B 3.4.2

BASES

SURVEILLANCE SR_3.4.2.2 (continued)

REQUIREMENTS
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the SR when performed at the 18 month Frequency. Therefore,
the Frequency was concluded to be acceptable from a
reliability standpoint.

REFERENCES 1. USAR, Section 15.3.2.
USAR, Section 15.4.5.
USAR, Section 6.3.3.

FOR

USAR, Section 5.4.1.
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S/RVs
B 3.4.4

A.l and A.2 (continued)

12 hours and to MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR_3.4.4.1

This Surveillance demonstrates that the required S/RVs will
open at the pressures assumed in the safety analysis of
Reference 4. The demonstration of the S/RV safety function
1ift settings must be performed during shutdown, since this
is a bench test, and in accordance with the Inservice
Testing Program. The 1ift setting pressure shall correspond
to ambient conditions of the valves at nominal operating
temperatures and pressures. The S/RV setpoint is t 3% for
OPERABILITY; however, the valves are reset to 3 1% during
the Surveiilance to allow for drift.

The Frequency was selected because this Surveillance must be
performed during shutdown conditions and is based on the
time between refuelings.

SR_3.4.4.2

The required relief function S/RVs are required to actuate
automatically upon receipt of specific initiation signals.

A system functional test is performed to verify the
mechanical portions (i.e., solenoids) of the automatic
relief function operate as designed when initiated either by
an actual or simulated initiation signal. The LOGIC SYSTEM
FUNCTIONAL TEST in SR 3.3.6.5.4 overlaps this SR to provide
complete testing of the safety function.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the SR when performed at the 18 month Frequency. Therefore,

(continued)
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BASES

SURVEITLLANCE
REQUIREMENTS

SR 3.4.4.2 (continued)

the Frequency was concluded to be acceptable from a
reliability standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

SR_3.4.4.3

A manual actuation of each required S/RV is performed to
verify that the valve is functioning properly. If this
testing is performed using reactor steam, adequate reactor
steam pressure must be available to perform this test to
avoid damaging the valve. Also, adequate steam flow must be
passing through the main turbine or turbine bypass valves to
continue to control reactor pressure when the S/RVs divert
steam flow upon opening. Sufficient time is therefore
allowed after the required pressure and flow are achieved to
perform this test. Adequate pressure at which this test is
to be performed is consistent with the pressure recommended
by the valve manufacturer. Plant startup is allowed prior
to performing this test because valve OPERABILITY and the
setpoints for overpressure protection are verified, per ASME
requirements, prior to valve installation. Therefore, this
SR is modified by a Note that states the Surveillance is not
required to be performed until 12 hours after reactor steam
pressure and flow are adequate to perform the test. The

12 hours allowed for manual actuation after the required
pressure and flow are reached is sufficient to achieve
stable conditions for testing and provides a reasonable time
to complete the SR.

Alternatively, the SRV(s) may be manually actuated without
reactor steam provided measures are taken to preclude damage
to the S/RV upon reclosure.

If the valve fails to actuate due only to the failure of the
solenoic but is capable of opening on overpressure, the
safety function of the S/RV is considered OPERABLE.

The 18 month on a STAGGERED TEST BASIS Frequency ensures
that each solenoid for each S/RV is alternately tested. The
18 month Frequency was developed based on the S/RV tests
required by the ASME Boiler and Pressure Vessel Code,

{continued)
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RCS PIV Leakage
B 3.4.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Pressure Isolation Valve (PIV) Leakage

BASES

BACKGROUND

RCS PIVs are defined as any two normaily closed valves in
series within the reactor coolant pressure boundary (RCPB).
The function of RCS PIVs is to separate the high pressure
RCS from an attached low pressure system. This protects the
RCS pressure boundary described in 10 CFR 50.2,

10 CFR 50.55a(c), and GDC 55 of 10 CFR 50, Appendix A

(Refs. 1, 2, and 3). PI\s are designed to meet the
requirements of Reference 4. During their lives, these
valves can produce varying amounts of reactor coolant
leakage through either normal operational wear or mechanical
deterioration.

The RCS PIV LCO allows RCS high pressure operation when
leakage through these valves exists in amounts that do not
compromise safety. The PIV leakage limit applies to each
individual valve. Leakage through these valves is not
included in any allowable LEAKAGE specified in LCO 3.4.5,
"RCS Operational LEAKAGE."

Although this Specification provides a limit on allowable
PIV leakage rate, its main purpose is to prevent
overpressure failure of the low pressure portions of
connecting systems. The leakage 1imit 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.

A study (Ref. 5) evaluated various PIV configurations to
determine the probability of intersystem LOCAs. This 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
connected systems:

_(continued)
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BASES

RCS Leakage Detection Instrumentation
B 3.4.7

BACKGROUND
(continued)

integrated by a totalizer to give total sump influent
volume. The flow rate is continuously recorded in the
control room.

The drywell floor drain sump also has level switches that
start and stop the sump pumps when required. A timer starts
each time the sump is pumped down to the low level setpoint.
If the sump fills to the high level setpoint before the
timer ends, an alarm sounds in the control room, indicating
a LEAKAGE rate into the sump in excess of a preset limit. A
second timer starts when the sump pumps start on high level.
Should this timer run out before the sump level reaches the
low level setpoint, an alarm is sounded in the control room
indicating a LEAKAGE rate into the sump in excess of a
preset limit.

Because proper functioning of the drywell floor drain sump
monitoring instrumentation is dependent upon the ability to
collect the LEAKAGE in the drywell floor drain sump, the
drywell floor drain sump inlet piping is periodically
verified to be unblocked, as described in Ref. 7.

The drywell atmospheric monitoring systems continuously .
monitor the drywell atmosphere fer airborne particulate and )
gaseous radioactivity. A sudden increase of radioactivity,

which may be attributed to RCPB steam or reactor water

LEAKAGE, is annunciated in the control room. The drywell

atmospheric particulate and gaseous radioactivity monitoring

systems are not capable of quantifying leakage rates, but

are sensitive enough to indicate increased LEAKAGE rates of

1 gpm within 1 hour. Larger changes in LEAKAGE rates are

detected in proportionally shorter times (Ref. 3).

Condensate from two of the four drywell cooling system coil
cabinets is routed to the drywell floor drain sump and is
monitored by an in-line rotometer that provides alarms in
the control room. This drywell air cooler condensate flow
rate monitoring system serves as an added indicator, out not
quantifier, of RCS unidentified LEAKAGE.

APPLICABLE
SAFETY ANALYSES

A threat of significant compromise to the RCPB exists if the
barrier contains a crack that is large enough to propagate
rapidly. LEAKAGE rate limits are set low enough to detect
the LEAKAGE emitted from a single crack in the RCPB (Refs. 4

(continued)
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BASES

RCS Leakage Detection Instrumentation
B 3.4.7

APPLICABLE
SAFETY ANALYSES
(continued)

and 5). Each of the leakage detection systems inside the
drywell is designed with the capability of detecting LEAKAGE
less than the established LEAKAGE rate limits.

Identification of the LEAKAGE allows the operators to
evaluate the significance of the indicated LEAKAGE and, if
necessary, shut down the reactor for further investigation
and corrective action. The allowed LEAKAGE rates are well
below the rates predicted fer critical crack sizes (Ref. 6).

Therefore, these actions provide adequate response before a
significant break in the RCPB can occur.

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

LCO

The drywell floor drain sump monitoring system is required
to quantify the unidentified LEAKAGE from the RCS. Thus,
for the system to be considered OPERABLE, the sump inlet
flow monitoring portion of the system must be OPERABLE. The
other monitoring systems provide qualitative indication to
the operators so closer examination of other detection
systems will be made to determine the extent of any
corrective action that may be required. With the leakage
detection systems inoperable, monitoring for LEAKAGE in the
RCPB is degraded.

APPLICABILITY

In MONES 1, 2, and 3, leakage detection systems are required
to be OPERABLE to support LCO 3.4.5. This Applicability is
consistent with that for LCO 3.4.5.

ACTIONS

A.l

With the drywell floor drain sump monitoring system
inoperable, no other form of sampling can provide the
equivalent information to quantify leakage. However, the
drywell atmospheric activily menitor and the drywell air
cooler condensate flow rate monitor will provide indications
of changes in leakage.

With the drywell floor drain sump monitoring system
inoperable, but with RCS unidentified and total LEAKAGE
being determined every 12 hours (SR 3.4.5.1), operation may

(continued)
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RCS Leakage Detection Instrumentation
B 3.4.7

ACTIONS

A.1 (continued)

continue for 30 days. The 30 day Completion Time of
Required Action A.1 is acceptable, based on operating
experience, considerin? the multiple forms of leakage
detection that are still available. Required Action A.1 is
modified by a Note that states that the provisions of

LCO 3.0.4 are not applicable. As a resuit, a MODE change is
allowed when the drywell floor drain sump monitoring system
is inoperable. This allowance is provided because other
instrumentation is available to monitor RCS leakage.

B.1

With both gaseous and particulate drywell atmospheric

monitoring channels inoperable, grab samples of the drywell
atmosphere shall be taken and analyzed to provide periodic

leakage information. Provided a sample is obtained and

analyzed every 24 hours, the plant may continue operation

since at least one other form of drywell leakage detection

(1.e., air cooler condensate flow rate monitor) is

available. The 24 hour interval proyides periodic \
information that is adequate to detect LEAKAGE.

c.1

With the required drywell air cooler condensate flow rate
monitoring system inoperable, SR 3.4.7.1 is performed every
8 hours to provide periodic information of activity in the
drywell at a more frequent interval than the routine
Frequency of SR 3.4.7.1. The 8 hour interval provides
periodic information that is adequate to detect LEAKAGE and
recognizes that other forms of leakage detection are
available. However, this Required Action is modified by a
Note that allows this action to be not applicable if the
required drywell atmospheric monitoring system is
inoperable. Consistent with SR 3.0.1, Surveillances are not
required to be performed on inoperable equipment.

_{continued)
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RCS Leakage Detection Instrumentation
B 3.4.7

SURVETLLANCE
REQUIREMENTS

SR_3.4.7.1 (continued)

gives reasonable confidence that the channel is operating
properly. The Frequency of 12 hours is based on instrument
reliability and is reasonable for detecting of f normal
conditions.

SR_3.4.7.2

This SR requires the performance of a CHANNEL FUNCTIONAL
TEST of the required RCS leakage detection instrumentation.
The test ensures that the monitors can perform their
function in the desired manner. The test also verifies the
relative accuracy of the instrumentation. The Frequency of
31 days considers instrument reliability, and operating
experience has shown it proper for detecting degradation.

SR_3.4.7.3

This SR requires the performance of a CHANNEL CALIBRATION of
the required RCS leakage detection instrumentation channels.
The calibration verifies the accuracy of the
instrumentation, including the inst nts located inside
the drywell. The Frequency of 18 months is a typical
refueling cycle and considers channel reliability.

Operating experience has proven this Frequency is
acceptable.

REFERENCES

1. 10 CFR 50, Appendix A, GDC 30.
Regulatory Guide 1.45.
USAR, Section 5.2.5.2.2.

T A

GEAP-5620, "Failure Behavior in ASTM A106B Pipes
Containing Axial Through—Wall Flaws," April 1968.

§. NUREG-75/067, "Investigation and Evaluation of
Cracking in Austenitic Stainless Steel Piping of
Boiling Water Reactor Plants," October 1975.

6. USAR, Section 5.2.5.5.3.

7. USAR, Section 5.2.5.9.
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BASES

RHR Shutdown Cooling System-Hot Shutdown
B 3.4.9

ACTIONS

A.l, A.2, and A.3 (continued)

With both RHR shutdown cooling subsystems inoperable, an
alternate method of decay heat removal must be provided in
addition to that provided for the initial RHR shutdown
cooling subsystem inoperability. This re-establishes backup
decay heat removal capabilities, similar to the requirements
of the LCO. The 1 hour Completion Time is based on the
decay heat removal function and the probability of a loss of
the available decay heat removal capabilities.

The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability to maintain or reduce temperature at or below
200°F. Decay heat removal by ambient losses can be
considered as, or contributing to, the alternate method
capability. Alternate methods that can be used include (but
are not limited to) the Reactor Water Cleanup System.

However, due to the potentially reduced reliability of the
alternate methods of decay heat removal, it is also required
to reduce the reactor coolant temperature to the point where
MODE 4 is entered. }

B.1, 8.2, and B.3

With no RHR shutdown cooling subsystem and no recirculation

pump in operation, except as is permitted by LCO Note 1,
reactor coolant circulation by the RHR shutdown cooling

;u?system or one recirculation pump must be restored without
elay.

Until RHR or recirculation pump operation is re-established,
an alternate method of reactor coolant circulation must be
placed into service. This will provide the necessary
circulation for monitoring coolant temperature. The 1 hour
Completion Time is based on the coolant circulation function
and is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant
circulation. Furthermore, verification of the functioning
of the alternate method must be reconfirmed every 12 hours
thereafter. This will provide assurance of continued
temperature monitoring capability.

(continued)
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BASES

RHR Shutdown Cooling System—Hot Shutdown
B 3.4.9

ACTIONS

B.1, B.2, and B.3 (continued)

Durin? the period when the reactor coolant is being
circulated by an alternate method (other than by the
required RHR shutdown cooling subsystem or recirculation
pump), the reactor coolant temperature and pressure must be
periodically monitored to ensure proper function of the
alternate method. The once per hour Completion Time is
deemed appropriate.

SURVEILLANCE
REQUIREMENTS

SR_3.4.9.]

This Surveillance verifies that one RHR shutdown cooling
subcystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is
determined by the flow rate necessary to provide sufficient
decay heat removal capability. The Frequency of 12 hours is
sufficient in view of other visual and audible indications
available to the operator for monitoring the RHR subsystem
in the control room.

This Surveillance is modified by a Note allowing sufficient
time to align the RHR System for shutdown cooling operation
after clearing the pressure interlock that isolates the
system, or for placing a recirculation pump in operation.
The Note takes exception to the requirements of the
Surveillance being met (i.e., forced coolant circulation is
not required for this initial 2 hour period), which also
allows entry into the Applicability of this Specification in
accordance with SR 3.0.4 since the Surveillance will not be
“not met" at the time of entry into the Applicability.

| REFERENCES

1. USAR, Section 5.4.7.
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RHR Shutdown Cooling System—Cold Shutdown
B 3.4.10

ACTIONS

A.l (continued)

reconfirmed every 24 hours thereafter. This will provide
assurance of continued heat removal capability.

The required cooling capacity of the alternate method should
be ensured by verifying (by calculation or demonstration)
its capability to maintain or reduce temperature at or below
200°F. Decay heat removal by ambient losses can be
considered as, or contributing to, the alternate method
capability. Alternate methods that car be used include (but
are not 1imited to) the Reactor Water Cleanup System.

B.1 and B.2

With no RHR shutdown cooling subsystem and no recirculation
pump in operation, except as is permitted by LCO Note 1, and
until RHR or recirculation pump operation is re-established,
an alternate method of reactor coolant circulation must be
placed into service. This will provide the necessary
circulation for monitoring coolant temperature. The 1 hour
Completion Time is based on the coolant circulation function
and is modified such that the 1 hour is applicable
separately for each occurrence involving a loss of coolant
circulation. Furthermore, verification of the functioning
of the alternate method must be reconfirmed every 12 hours
thereafter. This will provide assurance of ~ontinued
temperature monitoring capability.

During the period when the reactor coolant is being circu-
lated by an alternate method (other than by the required RHR
Shutdown Cooling System or recirculation pump), the reactor
coolant temperature and pressure must be periodically
monitored to ensure proper function of the alternate method.
The once per hour Completion Time is deemed appropriate.

SURVEILLANCE
REQUIREMENTS

SR_3.4.10.]

This Surveillance verifies that one RHR shutdown cooling
subsystem or recirculation pump is in operation and
circulating reactor coolant. The required flow rate is
determined by the flow rate necessary to provide sufficient

(continued)
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RHR Shutdown Cooling System—Cold Shutdown
B 3.4.10

SURVEILLANCE
REQUIREMENTS

SR_3.4.10.1 (continued)

decay heat removal capability. The Frequency of 12 hours is
sufficient in view of other visual and audible indications

availzable to the operator for monitoring the RHR subsystem
in the control room.

| REFERENCES

1. VSAR, Section 5.4.7.
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RCS P/T Limits
B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11

BASES

RCS Pressure and Temperature (P/T) Limits

BACKGROUND

A1l components of the RCS are designed to withstand effects
of cyclic loads due to system pressure and temperature
changes. These loads are introduced by startup (heatup) and
shutdown (cooldown) operations, power transients, and
reactor trips. This LCO limits the pressure and temperature
changes during RCS heatup and cooidown, within the design
assumptions and the stress limits for cyclic ovperation.

Figure 3.4.11-1 contains P/T Timit curves for heatup,
cooldown, and inservice leak and hydrostatic testing. The
heatup curve provides limits for both heatup and criticality
and is valid for 12 Effective Full Power Years (EFPY) of
operation. Curves B and C are based on core beltline
conditions with an assumed 130°F shift from an initial weld
RTyor Of -30°F. Curve A includes beltline adjusted
reference temperatures (ARTs) of 58°F for 4 EFPY, 88°F for 8
EFPY, and 100°F for 12 EFPY.

fach P/T 1imit curve defines an acceptable regicn for normal
operation. The usual use of the curves is operational
guidance during heatup or cooldown maneuvering, when
pressure and temperature indications are monitored and
compared to the applicable curve to determine that operation
is within the allowable region.

The LCO establishes operating limits that provide a margin
to brittle failure of the reactor vessel and piping of the
reactor coolant pressure boundary (RCPB). The vessel is the
component most subject to brittle failure. Therefore, the
LCO limits apply mainly to the vessel.

10 CFR 50, Appendix G (Ref. 1), requires the establishment
of P/T limits for material fracture toughness requirements
of the RCPB materials. Reference 1 requires an adequate
margin to brittle failure during normal operation,
anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the American Society of
Mechanical Engineers (ASME) Code, Section 111, Appendix G
(Ref. 2).

(continued)
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BASES

BACKGROUND
{continued)

RCS P/T Limits
B 3.4.11

The actual shift in the RTy 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. 3) and 10 CFR 50, Appendix H (Ref. 4).
The operating P/T limit curves will be adjusted, as
necessary, based on the evaluation findings and the
recommendations of Reference 5.

The P/T 1imit curves are composite curves established by
superimposing limits derived from stress analyses of those
portions of the reactor vessel and head that are the most
restrictive. At any specific pressure, temperature, and
temperature rate cof change, one location within the reactor
vessel will dictate the most restrictive limit. Across the
span of the P/T limit curves, different locations are more
restrictive, and, thus, the curves are composites of the
most restrictive regions.

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

The criticality limits include the Reference 1 requirement
that they be at least 40°F above the heatup curve or the
cooldown curve and not lower than the minimum permissible
temperature for the inservice leak and hydrostatic testing.

The consequence of violating the LCO limits is that the RCS
has been operated under conditions that can result in
brittle failure of the RCPB, possibly leading to a
nonisolable leak or loss of coolant accident. In the event
these 1imits are exceeded, an evaluation must be performed
to determine the effect on the structural integrity of the
RCPB components. The ASME Code, Section XI, Appendix E
(Ref. 6), provides a recommended methodology for evaluating
an cperating event that causes an excursion outside the
limits.

APPLICABLE
SAFETY ANALYSES

CLINTON

The P/T 1imits are not derived from Design Basis Accident
(DBA) analyses. They are prescribed during normal operation
to avoid encountering pressure, temperature, and temperature
rate of change conditions that might cause undetected flaws
to propagate and cause nonductile failure of the RCPB, a
condition that is unanalyzed. Reference 7 establishes the

__(continued)
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RCS P/T Limits

B 3.4.11
BASES
APPLICABLE methodology for determining the P/T limits. Since the P/T
SAFETY ANALYSES limits are not derived from any DBA, there are no acceptance
(continued) limits related to the P/T limits. Rather, the P/T limits
are acceptance limits themselves since they preclude
operation in an unanalyzed condition.
RCS P/T limits satisfy Criterion 2 of the NRC Policy
Statement.
LCO The elements of this LCO are:

a. RCS pressure, temperature, and heatup or cooldown rate
are within the 1imits during RCS heatup, cooldown, and
inservice leak and hydrostatic testing.

b. The temperature difference between the reactor vessel
bottom head coolant and the reactor pressure vessel
(RPV) coolant is within the 1imit during recirculation
pump startup, and during increases in THERMAL POWER or
}?op flow while operating at lTow THERMAL POWER or loop

Ow.

c. The temperature difference between the reactor coolant
in the respective recirculation loop and in the
reactor vessel meets the 1imit during recirculation
pump startup, and during increases in THERMAL POWER or
}gop flow while operating at low THERMAL POWER or loop

ow.

d. RCS pressure and temperature are within the
criticality limits prior to achieving criticality.

e. The reactor vessel flange and the head flange
temperatures are within the limits when tensioning the
reactor vessel head bolting studs.

These 1imits define allowable operating regions and permit a
large number of operating cycles while also providing a wide
margin to nonductile failure. t

The rate of change of temperature limits control the thermal
gradient through the vessel wall and are used as inputs for
calculating the heatup, cooldown, and inservice leak and

(continued)
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RCS P/T Limits
B 3.4.11

LCO
{continued)

hydrostatic testing P/T limit curves. Thus, the LCO for the
rate of change of temperature restricts stresses caused by
thermal gradients and also ensures the validity of the P/T
limit curves. In addition, administrative limits have been
imposed to restrict the rate cf temperature changes to

< 20°F in any one hour period when operating between Curve A
and Curve B or C, as applicable, of Figure 3.4.11-1.  This
additional limitation on temperature changes is imposed due
to the reduced margin to the limits and the desire to
maintain RCS temperature essentially constant during
pressurization for hydrostatic testing.

Violation of the limits places the reactor vessel outside of
the bounds of the stress analyses and can increase stresses

in other RCS components. The consequences depend on several
factors, as follows:

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

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

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

APPLICABILITY

The potential for violating a P/T limit exisis at all times.
For example, P/T limit violations could result from ambient
temperature conditions that result in the reactor vessel
metal temperature being less than the minimum allowed
temperature for boltup. Therefcre, this LCO is applicable
even when fuel is not loaded in the core.

ACTIONS

A.l and A.2

Operation outside the P/T limits while in MODE 1, 2, or 3
must be corrected so that the RCPB is returned to a
condition that has been verified by stress analyses.

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

(continued)
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RCS P/T Limits
B 3.4.11

ACTIONS

A.1 and A.2 (continued)

Besides restoring operation within limits, an evaluation is
required to determine if RCS operation can continue. The
evaluation must verify the RCPB integrity remains acceptable
and must be completed if continued operation is desired.
Several methods may be used, including comparison with
pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components.

ASME Code, Section XI, Appendix E (Ref. 6), may pe used to
support the evaluation. However, its use is restricted to
evaluation of the vessel beltline.

The 72 hour Completion Time is reasonable to accomplish the
evaluation of a mild violation. More severe violations may
require special, event specific stress analyses or
inspections. A favorable evaluation must be completed if
continued operation is desired.

Condition A is modified by a Note requiring Required

Action A.2 be completed whenever the Condition is entered.
The Note emphasizes the need to perform the evaluation of
the effects of the excursion outside the allowable limits.
Restoration alone per Required Action A.1 is insufficient
because higher than analyzed stresses may have occurred and
may have affected the RCPB integrity.

B.1 and B.2

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

reduced pressure and temperature conditions, the possibility
of propagation of undetected flaws is decreased.

Pressure and temperature are reduced by bringing the plant
to at least MODE 3 within 12 hours and to MODE 4 within

36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and without challenging plant systems.

(continued)
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RCS P/T Limits
B 3.4.11

ACTIONS
(continued)

C.1 and C.2

Operation outside the P/T limits in other than MODES 1, 2,
and 3 (including defueled conditions) must be corrected so
that the RCPB is returned to a condition that has been
verified by stress analyses. The Required Action must be
initia::d without delay and continued until the limits are
restored.

Besides restoring the P/T limit parameters to within Timits,
an evaluation is required to determine if RCS operation is
allowed. This evaluation must verify that the RCPB
integrity is acceptable and must be completed before
approaching criticality or heating up to > 200°F. Several
methods may be used, including comparison with pre-analyzed
transients, new analyses, or inspection of the components.
ASME Section XI, Appendix E (Ref. 6), may be used to support
the evaluation; however, its use is restricted to evaluation
of the beltline.

SURVEILLANCE
REQUIREMENTS

SR_3.4.11.1

RCS temperature conditions are determined by measuring the
metal temperature of the reactor vessel flange surfaces,
bottom head outside surface and bottom head inside surface,
as measured by the bottom head drain temperature.
Verification that operation is within limits is required
every 30 minutes when RCS pressure and temperature
conditions are undergoing planned changes. This Frequency
is considered reasonable in view of the control room
indication available to monitor RCS status. Also, since
temperature rate of change limits are specified in hourly
increments, 30 minutes permits assessment and correction of
minor deviations.

Surveillance for heatup, cooldown, or inservice leakage and
hydrostatic testing may be discontinued when the criteria
given in the relevant plant procedure for ending the
activity are satisfied.

This SR has been modified by a Note that requires this
Surveillance to be performed only during system heatup and
cooldown operations and inservice leakage and hydrostatic
testing.

(continued)
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RCS P/T Limits
B 3.4.11

BASES

SURVETLLANCE SR_3.4.11.8 and SR_3.4.11.9 (continued)
REQUIREMENTS

An acceptable means of demonstrating compliance with the
temperature differential requirement in SR 3.4.11.9 is to
compare the temperatures of the operating recirculation loop
and the idle loop.

Plant specific test data has determined that the bottom head
is not subject to temperature stratification with natural
circulation at power levels as low as 30% of RTP and with
any single loop flow rate greater than or equal to 30% of
rated loop flow. Therefore, SR 3.4.11.8 and SR 3.4.11.9
have been modified by a Note that requires the Surveillance
to be met only when THERMAL POWER or loop flow is being
increased when the above conditions are not met. The Note
for SR 3.4.11.9 further limits the requirement for this
Surveillance to exclude comparison of the idle loop
temperature if the idle loop is isolated from the RPV since
the water in the loop cannot be introduced into the
remainder of the Reactor Coolant System.

» REFERENCES 1. 10 CFR 50, Appendix G.

2. ASME, Boiler and Pressure Vessel Code, Section 111,
Appendix G.

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

4. 10 CFR 50, Appendix H.

5. Regulatory Guide 1.99, Revision 2, May 1988.

6. ASME, Boiler and Pressure Vessel Code, Section X1,
Appendix E.

7. NEDO-21778-A, "Transient Pressure Rises Affecting
Fracture Toughness Requirements for BWRs," December
1978.

8. USAR, Section 15.4.4.

| 9. USAR, Section 5.3.
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ECCS—Operating

B 3.5.1
BASES
SURVEILLANCE SR_3.5.1.6
REQUIREMENTS
(continued) The ADS designated S/RVs are reg.ired to actuate

automatically upon receipt of specific initiation signals.

A system functional test is performed to demonstrate that
the mechanical portions of the ADS function (i.e.,
solenoids) operate as designed wien initiated either by an
actual or simulated initiation signal, causing proper
actuation of all the required components. SR 3.5.1.7 and
the LOGIC SYSTEM FUNCTIONAL TEST performed in LCO 3.3.5.1
overlap this Surveillance to provide complete testing of the
assumed safety function.

The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these components usually
pass the SR when performed at the 18 month Fregquency, which
is based on the refueling cycle. Therefore, the Fraquency
was concluded to be acceptable from a reliabiliily
standpoint.

This SR is modified by a Note that excludes valve actuation.
This prevents an RPV pressure blowdown.

R 3517

A manual actuation of each ADS valve is performed to verify
that the valve and solenoids are functioning properly. If
this testing is performed using reactor steam, -Jequate
reactor steam pressure must be available to perform this
test to avoid damaging the valve. Also, adequate steam flow
must be passing through the main turbine or turbine bypass
valves to continue to control reactor pressure when the ADS
valves divert steam flow upon opening. Sufficient time is
therefore allowed, after the required pressure and flow are
achieved, to perform this test. Adequate pressure at which
this test is to be performed is consistent with the pressure
recommended by the valve manufacturer. Reactor startup is .
allowed prior to performing this test because valve
OPERABILITY and the setpoints for overpressure protection
are verified, per ASME requirements, prior to valve
installation. Therefore, this SR is modified by a Note that
states the Surveillance is not required to be performed
until 12 hours after reactor steam pressure and flow are
adequate to perform the test. The 12 hours allowed for

(continued)
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BASES

ECCS—Operating
B 3.5.1

SURVETLLANCE
RuQUIREMENTS

SR _3.5.1.7 (continued)

manual acluation after the required pressure and flow are
reached is sufficient to achieve stable conditions for
testing and provides a reascnable time to complete the SR.

Alternatively, the S/RV(s) may be manually actuated without
reactor steam provided measures are taken to preclude damage
to the S/RV upon reclosure. ‘

SR 3.5.1.6 and the LOGIC SYSTEM FUNCTIONAL TEST performed in
LCO 3.3.5.1 overlap this Surveillance to provide complete
testing of the assumed safety function.

The Frequency of 18 months on a STAGGERED TEST BASIS ensures
that both solenoids for each ADS valve are alternately
tested. The Frequenc' is based on the need to perform this
Surveillance under th. conditions that apply just prior to
or during a startup f- m a plant outage and the potential
for unplanned transien:s. Operating experience has shown
that these components usually pass the SR when performed at
the 18 month Frequency, which is based on the refueling
cycle. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR_3.5.1.8

This SR ensures that the ECCS RESPONSE TIMES are within
limits for each of the ECCS injection and spray subsystems.
This SR is modified by a Note which identifies that the
associated ECCS actuation instrumentation is not required to
be response time tested. Response time testing of the
remaining subsystem components is required. This is
supported by Reference 15. Response time testing acceptance
criteria are included in Reference 13.

ECCS RESPONSE TIME tests are conducted every 18 months. The
18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown that these ccmponents usually
pass the SR when performed at the 18 month Frequency, which
is based on the refueling cycle. Therefore, the Frequency
was concluded to be acceptable from a reliability

standpoint.
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BASES (continued)

ECCS—Operating
B 3.5.1

O

REFERENCES
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13.
14.
15.
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USAR, Section 6.3.2.2.3.

USAR, Section 6.3.2.2.4.

USAR, Section 6.3.2.2.1.

USAR, Section 6.3.2.2.2.

USAR, Section 15.2.8.

USAR, Section 15.6.4.

USAR, Section 15.6.5.

10 CFR 50, Appendix K.

USAR, Section 6.3.3.

10 CFR 50.46.

USAR, Section 6.3.3.3.

Menoraneuu from K.L. Baer (NRC) to V. Stello: Jr. ).
(NRC), "Recommended Interim Revisions to LC0’s for f
ECCS Components,” December 1, 1975.

USAR, Table 6.3-2.

USAR, Section 7.3.1.1.1.4.

NEDO-32291-A, "System Analyses for Elimination of

Selected Response Time Testing Requirements,” January
1994,
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ECCS —Shutdown
B 3.5.2

ACTIONS

c.1,¢C.2, 0.1, 02,0.3, and D.4 (continued)

containment personnel air lock must be closed. The closed
air lock door completes the boundary for control of
potential radicactive releases. With the appropriate
administrative controls, however, the closed door can be
opened intermittently for entry and exit. This allowance is
acceptable due to the need for containmert access and due to
the slow progression of events which may result from the
identified conditions. The lack of available ECCS during
shutdown conditions would not be expected to result in the
immediate release of appreciable fission products to the
containment atmosphere. Actions must continue until all
requirements of this Condition are satisfied.

The 4 hour Completion Time to restore at least one ECCS
injection/spray subsyste» to OPERABLE status ensures that
prompt action will be taken to provide the required cooling
capacity or to initiate actions to place the plant in a
condition that minimizes any potential fission product
release to the environment.

SURVETLLANCE
REQUIREMENTS

SR_3.5.2.1 and SR _3.5.2.2

The minimum water level of 12 ft 8 inches required for the
suppression pool is periodically verified to ensure that the
suppression pool will provide adequate net positive suction
head (NPSH) for the ECCS pumps, recirculation volume, and
vortex prevention. With the suppression pool water level
less than the required 1imit, all ECCS injection/spray
subsystems are inoperable unless they are aligned to an
OPERABLE RCIC storage tank.

When the suppression pool level is < 12 ft 8 inches, the
HPCS System is considered OPERABLE only if it can take
suction from the RCIC storage tank and the RCIC storage tank
water level is sufficient to provide the required NPSH for
the HPCS pump. Therefore, a verification ilhat either the
suppression pool water level is = 12 ft 8 inches or the HPCS
System is aligned to take suction from the RCIC storage tank
and the RCIC storage tank contains = 125,000 available
gallons of water ensures that the HPCS System can supply
makeup water to the RPV. Verification that the RCIC storage
tank contains = 125,000 available gallons of water may be
performed by verifying that the trip light for 1E51-N801 is
on.

(continued)
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Primary Containment
B 3.6.1.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 1 Primary Containment

BASES

~ BACKGROUND

The function of the primary containment is to isolate and
contain fission products released from the Reactor Primary
System following a Design Basis Accident (DBA) and to
confine the postulated release of radioactive material to
within limits. The primary containment consists of a steel
lined, reinforced concrete vessel, which surrounds the
Reactor Primary System and provides an essentially leak
tight barrier against an uncontrolled release of radivactive
material to the environment. Additionally, this structure
provides shielding from the fission products that may be
present in the primary containment atmosphere following
a"cident conditions.

The isolation devices for the penetrations in the primary
containment boundary are a part of the primary containment
leak tight barrier. To maintain this leak tight barrier:

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

1. capable of being closed by an OPERABLE zutomatic
containment isolation system, or

2. closed by manual valves, blind flanges, or
de-activated automatic valves secured in their
closed positions, except as provided in
LCO 3.6.1.3, "Primary Containment Isolation
valves (PCIVs)";

b. Primary containment air locks are OPERABLE, except as
provided in LCO 3.6.1.2, "Primary Containment Air
Locks";

¢. A1l equipment hatches are closed;

d. The suppression pool is OPERABLE, except as provided
in LCO 3.6.2.2, "Suppression Pool Water Level";

(continued)

CLINTON

B 3.6-1 Revision No. 1-1



BASES

Primary Containment
B 3.6.1.1

0

BACKGROUND
(continued)

e. The leakage control system associated with the main
steam lines is OPERABLE, except as provided in
LCO 3.6.1.8. "Main Steam Isolatioa Valve (MSIV)
Leakage Control System (LCS)"; and

f. The primary containment leakage rates are within the
limits of this LCO.

This Specification ensures that the performance of the
primary containment, in the event of a B/, meets the
assumptions used in the safety analyses of References ]

and 2. SR 3.6.1.1.) leakage rate requirements are in
conformar.ce with 10 CFR 50, Appendix J (Ref. 3), as modified
by approved exemptions.

APPLICABLE
SAFETY ANALYSES

The safety design basis for the primary containment is that
it must withstand the pressures and temperatures of the
limiting DBA without exceeding the design leakage rate.

The DBA that postulates the maximum release of radioactive

material within primary containment is a LOCA. In the

analysis of this accident, it is assumed that primary )
containment is OPERABLE such that release of fission

products to the environment is controlled by the rate of

primary containment leakage.

Analytical methods and assumptions involving the primary
containment are presented in References 1 and 2. The safety
analyses assume a nonmechanistic fission product release
following a DBA, which forms the basis for determination of
offsite doses. The fission product release is, in turn,
based on an assumed leakage rate from the primary
containment. OPERABILITY of the primary containment ensure:.
that the leakage rate assumed in the safety analyses is no.
exceeded.

The maximum allowable leakage rate for the primary
containment (L,) is 0.65% by weight of the containment and
drywell air per 24 hours at the maximum peak containment
pressure (P,) of 9.0 psig (Ref. 4).

Primary containment satisfies Criterion 3 of the NRC Policy
Statement.

CLINTON
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BASES (continued)

Primary Containment
B 3.6.1.1

LCO

Primary containment OPERABILITY is maintained by limiting
leakage to < 1.0 L,, except prior to the first startup after
performing a required 10 CFR 50, Appendix J, leakage test.
At this time, the combined Type B and C leakage must be
<0.6 L, and the overall Type A leakage must be < 0.75 L,.
Conpliance with this LCO will ensure a primary containment
configuration, including equipment hatches, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis. Individual
leakage rates specified for the primary containment air
locks are addressed in LCO 3.6.1.2.

APPLICABILITY

In MODES 1, 2, and 3, a DBA could cause a release of
radioactive material to primary containment. In other
operational conditions, events which couid cause a release
of radioactive material to primary containment are mitigated
by secondary containment. In MODES 4 and 5, the probability
and consequences of these events are reduced due to the
pressure and temperature limitations of these MODES.
Therefore, primary containment is not required to be
OPERABLE in MODES 4 and 5 tn prevent leakage of radioactive
material from primary containment.

ACTIONS

Al

In the event that primary containment is inoperable, primary
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 primary containment OPERABILITY
during MODES 1, 2, and 3. This time period also ensures
that the probability of an accident (requiring primary
containment OPERABILITY) occurring during periods where
primary containment is inoperable is minimal.

ACTIONS

B.l and B.2

If primary containment cannot be restored to OPERABLE status
within the associated Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least

{continued
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Primary Containment
B 3.6.1.1

ACTIONS

B.] and B.2 (continued) )

MODE 3 within 12 hours and to MODE 4 within 36 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

SURVETLLANCE
REQUIREMENTS

$R_16. 111

Maintaining the primary containment OPERABLE requires
compliance with the visual examinations and leakage rate
test requirements of 10 CFR 50, Appendix J (Ref. 3), as
modified by approved exemptions. Failure to meet air lock
leakage testing (SR 3.6.1.2.1), secondary containment bypass
leakage (SR 3.6.1.3.8), resilient seal primary containment
purge valve leakage testing (SR 3.6.1.3.5), main steam
isolation valve leakage (SR 3.6.1.3.9), or hydrostatically
tested valve leakage (SR 3.6.1.3.10) does not necessarily
result in a failure of this SR. The impact of the failure
to meet these SRs must be evaluated against the Type A, B,
and C acceptance criteria of 10 CFR 50, Appendix J (Ref. 3),
as modified by approved exemptions. As left leakage prior
to the first startup after performing a required 10 CFR 50,
Appendix J, leakage test is required to be < 0.6 L, for
combined Type B and C leakage, and < 0.75 L, for overall
Type A leakage. At all other times between required leakage
rate tests, the acceptance criteria is based on an overall
Type A leakage limit of = 1.0 L,. At = 1.0 L, the offsite
dose consequences are bounded by the assumptions of the
safety analysis. The Frequency is required by 10 CFR 50,
Appendix J, as modified by approved exemptions. Thus,

SR 3.0.2 (which allows Frequency extensions) does not apply.

This Surveillance is modified by a Note that requires the
leakage rate results of SR 3.6.1.1.2 for the Primary
Containment Hydrogen Recombiner System (each loop) to be
included in determining compliance with required limits.
This can be accomplished either by having the loops in
service during the ILRT, or if the loop is not in service
during the ILRT, by separately measuring the leakage and
including it in the measured ILRT results.

(continued)
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primary Containment
B 3.6.1.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.6.1.1.2

With respect to primary containment integrated leakage rate
testing, the primary containment hydrogen recombiners
(1ocated outside the primary containment) are considered
extensions of the primary containment boundary. This
requires the smaller of the leakage from the PCIVs that
isolate the primary containment hydrogen recombiner, or from
the piping boundary outside containment, to be included in
the ILRT results. The Frequency is required by 10 CFR 50,
Appendix J, as modified by approved exemptions. Thus, SR
3.0.2 (which allows Frequency extensions) does not appl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>