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B 3.3 INSTRUMENTATION

B 3.3.8 Control Room Isolation Signal (CRIS) (Analog)

BASES

BACKGROUND

This LCO encompasses CRIS actuation, which is a plant specific
instrumentation channel that performs an actuation Function required for .
plant protection but is not otherwise included in LCO 3.3.5, "Engineered
Safety Features Actuation System (ESFAS) Logic and Manual Trip,” or
LCO 3.3.6, "Diesel Generator (DG) - Loss of Voltage Start (LOVS)." This
is a non-Nuclear Steam Supply System ESFAS Function that, because of
differences in purpose, design, and operating requirements, is not
included in LCO 3.3.56 and LCO 3.3.6. Details of this LCO are for
illustration only. Individual plants shall include those Functions and LCO
requirements that are applicable to them.

The CRIS terminates the normal supply of outside air to the control room
and initiates actuation of the Emergency Radiation Protection System to
minimize operator radiation exposure. The CRIS includes two
independent, redundant subsystems, including actuation trains. Each
train employs two separate sensors. One sensor detects gaseous
activity. The other detects particulate and iodine activity. Since the two
sensors detect different types of activity, they are not considered
redundant to each other. However, since there are separate sensors in
each train, the trains are redundant. If the bistable monitoring either
sensor indicates an unsafe condition, that train will be actuated (one-out-
of-two logic). The two trains actuate separate equipment. Actuating
either train will perform the intended function. Control room isolation also
occurs on a Safety Injection Actuation Signal (SIAS).

Trip Setpoints and Allowable Values

Trip setpoints used in the bistables are based on the analytical limits

(Ref. 1). The selection of these trip setpoints is such that adequate
protection is provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances, instrumentation
uncertainties, and instrument drift, Allowable Values specified in

LCO 3.3.8 are conservatively adjusted with respect to the analytical limits.
A detailed description of the methodology used to calculate the trip
setpoints, including their explicit uncertainties, is provided in "Plant
Protection System Selection of Trip Setpoint Values” (Ref. 2). The actual
nominal trip setpoint entered into the bistable is normally still more
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BACKGROUND (continued)

conservative than that specified by the Allowable Value to account for
changes in random measurement errors detectable by a CHANNEL
FUNCTIONAL TEST. One example of such a change in measurement
error is drift during the surveillance interval. If the measured setpoint
does not exceed the Allowable Value, the bistable is considered
OPERABLE.

Setpoints in accordance with the Allowable Value will ensure that Safety
Limits are not violated during anticipated operational occurrences (AOOs)
and the consequences of Design Basis Accidents will be acceptable,
providing the plant is operated from within the LCOs at the onset of the
AQOO or accident and the equipment functions as designed.

APPLICABLE
SAFETY
ANALYSES

The CRIS, in conjunction with the Control Room Emergency Air Cleanup
System (CREACS), maintains the control room atmosphere within
conditions suitable for prolonged occupancy throughout the duration of
any one of the accidents discussed in Reference 1. The radiation
exposure of control room personnel, through the duration of any one of
the postulated accidents discussed in "Accident Analysis,” FSAR,
Chapter [15] (Ref. 1), does not exceed the limits set by 10 CFR 50,
Appendix A, GDC 19 (Ref. 3).

The CRIS satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

LCO 3.3.8 requires one channel of CRIS to be OPERABLE. The required
channel consists of Actuation Logic, Manual Trip, and particulate/iodine
and gaseous radiation monitors. The specific Allowable Values for the
setpoints of the CRIS are listed in the SRs.

Only the Allowable Values are specified for each trip Function in the LCO.
Operation with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable, provided that the
difference between the nominal trip setpoint and the Allowable Value is
equal to or greater than the drift allowance assumed for each trip in the
transient and accident analyses.

Each Allowable Value specified is more conservative than the analytical
limit assumed in the transient and accident analysis in order to account
for instrument uncertainties appropriate to the trip Function. These
uncertainties are defined in Reference 2. A channel is inoperable if its
actual trip setpoint is not within its required Allowable Value.
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LCO (continued)

The Bases for the LCO on the CRIS are discussed below for each
Function:

a. Manual Trip

The LCO on Manual Trip backs up the automatic trips and ensures
operators have the capability to rapidly initiate the CRIS Function if
any parameter is trending toward its setpoint. One channel must be
OPERABLE. This considers that the Manual Trip capability is a
backup and that other means are available to actuate the redundant
train if required, including manual SIAS.

b. Airborne Radiation

Both channels of Airborne Radiation detection in the required train
are required to be OPERABLE to ensure the control room isolates on
either high iodine and high particulate or gaseous concentration.

[ For this unit, the basis for the Allowable Value is as follows: ]

c. Actuation Logic

One train of Actuation Logic must be OPERABLE, since there are
alternate means available to actuate the redundant train, including
SIAS. ‘ »

APPLICABILITY

The CRIS Functions must be OPERABLE in MODES 1, 2, 3, 4, [5, and 6]
and during movement of [recently] irradiated fuel assemblies [(i.e., fuel
that has occupied part of a critical reactor core within the previous [X]
days)] to ensure a habitable environment for the control room operators.

REVIEWER'S NOTE
For those plants that credit gas decay tank rupture accidents, the CRIS
must also be OPERABLE in MODES 5 and 6.

ACTIONS

A CRIS channel is inoperable when it does not satisfy the OPERABILITY
criteria for the channel's function. The most common cause of channel
inoperability is outright failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant specific setpoint
analysis. Typically, the drift is not large and would result in a delay of
actuation rather than a total loss of function. This determination is
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ACTIONS (continued)

generally made during the performance of a CHANNEL FUNCTIONAL
TEST when the process instrument is set up for adjustment to bring it
within specification. If the trip setpoint is not within the Allowable Value,
the channel is inoperable and the appropriate Conditions must be
entered.

A.1,B.1,B.2,C.1,C.2.1, and C.2.2

Conditions A and C have been modified by a Note, which specifies that
CREACS be placed manually in the toxic gas protection mode if the
automatic transfer to the toxic gas protection mode is inoperable. [At this
unit, the basis for this Note is as follows:}

Conditions A, B, and C are applicable to manual and automatic actuation
of the CREACS by CRIS. Condition A applies to the failure of the CRIS
Manual Trip, Actuation Logic, and required particulate/iodine and required
gaseous radiation monitor channels in MODE 1, 2, 3, or 4. Entry into this
Condition requires action to either restore the failed channel(s) or
manually perform the CRIS safety function (Required Action A.1). The
Completion Time of 1 hour is sufficient to complete the Required Actions
and accounts for the fact that CRIS supplements control room isolation by
other Functions (e.g., SIAS) in MODES 1, 2, 3, and 4. If the channel
cannot be restored to OPERABLE status, 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 MODE 3 within 6 hours (Required Action B.1)
and to MODE 5 within 36 hours (Required Action B.2). The Completion
Times of 6 hours and 36 hours for reaching MODES 3 and 5 from

MODE 1 are reasonable, based on operating experience and normal
cooldown rates, for reaching the required MODE from full power
conditions in an orderly manner and without challenging plant safety
systems or operators.

Condition C applies to the failure of CRIS Manual Trip, Actuation Logic,
and required particulate/iodine and required gaseous radiation monitor
channels [in MODE 5 or 6] or when moving [recently] irradiated
assemblies. The Required Actions are immediately taken to place one
OPERABLE CREACS train in the emergency radiation protection mode
or to suspend positive reactivity additions and movement of [recently]
irradiated fuel assemblies. The Completion Time recognizes the fact that
the radiation signals are the only Functions available to initiate control
room isolation in the event of a fuel handling accident requiring control
room isolation.
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B 3.3.8-4 Rev. 3.0, 03/31/04



BASES

CRIS (Analog)
B 3.3.8

ACTIONS (continued)

Required Action {C.2.2] is modified by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (e.g.,
temperature or boron fluctuations associated with RCS inventory
management or temperature control) are not precluded by this Action,
provided they are accounted for in the calculated SDM.

SURVEILLANCE
REQUIREMENTS

SR 3.3.8.1

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 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 two instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. 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 transmitter or the signal processing equipment has drifted outside
its limit. :

" The Frequency, about once every shift, is based on operating experience
- that demonstrates the rarity of channel failure. Since the probability of
- two random failures in redundant channels in any 12 hour period is low,

the CHANNEL CHECK minimizes the chance of loss of protective

" function due to failure of redundant channels. The CHANNEL CHECK
" supplements less formal, but more frequent, checks of channel

OPERABILITY during normal operational use of the displays associated
with the LCO required channels.

At this unit, the following administrative controls and design features (e.g.,
downscale alarms) immediately alert operations to loss of function in the

- nonredundant channels.

[ At this unit, veriﬁcafion of sample system alignment and operation for

gaseous, particulate, and iodine monitors is required as follows: ]
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.8.2

A CHANNEL FUNCTIONAL TEST is performed on the required control
room radiation monitoring channel to ensure the entire channel will
perform its intended function. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. Any setpoint
adjustment shall be consistent with the assumptions of the current plant
specific setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the frequency extension analysis.
The requirements for this review are outlined in Reference [4].

The Frequency of [92] days is based on plant operating experience with

regard to channel OPERABILITY and drift, which demonstrates that

failure of more than one channel of a given Function in any [92] day \:/
interval is a rare event.

SR 3.3.83

Proper operation of the individual initiation relays is verified by de-
energizing these relays during the CHANNEL FUNCTIONAL TEST of the
Actuation Logic every [31] days. This will actuate the Function, operating
all associated equipment. Proper operation of the equipment actuated by
each train is thus verified. A successful test of the required contact(s) of
a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.

The Frequency of [31] days is based on plant operating experience with
regard to channel OPERABILITY, which demonstrates that failure of more
than one channel of a given Function in any [31] days interval is a rare
event.
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Note 1 indicates this Surveillance includes verification of operation for
each initiation relay.

Note 2 indicates that relays that cannot be tested at power are excepted
from the Surveillance Requirement while at power. These relays must,
however, be tested during each entry into MODE 5 exceeding 24 hours
unless they have been tested within the previous 6 months.

SR 3.3.84

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
to a measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive surveillances.
CHANNEL CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [4].

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

SR _3.3.8.5

Every [18] months, a CHANNEL FUNCTIONAL TEST is performed on the
manual CRIS actuation circuitry. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.
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SURVEILLANCE REQUIREMENTS (continued)

This test verifies that the trip push buttons are capable of opening
contacts in the Actuation Logic as designed, de-energizing the initiation
relays and providing Manual Trip of the 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 a Frequency of once every

[18] months.

[SR 3.3.8.6

This Surveillance ensures that the train actuation response times are less
than the maximum times assumed in the analyses. The [18] month
Frequency is based upon plant operating experience, which shows that
random failures of instrumentation components causing serious response
time degradation, but not channel failure, are infrequent occurrences.
Testing of the final actuating devices, which make up the bulk of the
response time, is included in the Surveillance testing. ]

REFERENCES 1. FSAR, Chapter {15].
2. "Plant Protection System Selection of Trip Setpoint Values."
3. 10 CFR 50, Appendix A, GDC 19.
4. [
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N/ B 3.3 INSTRUMENTATION

B 3.3.8 Containment Purge Isolation Signal (CPIS) (Digital)

BASES

BACKGROUND

This LCO encompasses the CPIS, which is a plant specific
instrumentation channel that performs an actuation function required for
plant protection but is not otherwise included in LCO 3.3.6, "Engineered
Safety Features Actuation System (ESFAS) Logic and Manual Trip," or
LCO 3.3.7, "Diesel Generator (DG) - Loss of Voltage Start (LOVS)."
Individual plants shall include the CPIS Function and LCO requirements
that are applicable to them. -

The CPIS provides protectioﬁ from the release of radioactive

“contamination from the containment in the event a fuel assembly should

be severely damaged during handling. It also closes the purge valves
during plant operation in response to a Reactor Coolant System (RCS)
leak. .

The CPIS will detect any abnormal amounts of radioactive material in the
containment and will initiate purge valve closure to limit the release of
radioactivity to the environment. Both the minipurge and large volume
purge supply and exhaust valves are closed on a CPIS when a high

‘radiation level in containment is detected.

The CPIS includes two indépendent, redundant logic subsystems,
including actuation trains. Each train employs four sensors, each one
detecting one of the following:

e (Gaseous

e Airbomne particulate
e lodine

e Gamma (area)

If any one of these sensors exceeds the bistable trip setpoint, the CPIS
train will be actuated (one-out-of-four logic).

Each train actuates a separate series valve in the containment purge
supply and return lines. Either train controls sufficient equipment to
perform the isolation function. These valves are also isolated on a Safety
Injection Actuation Signal (SIAS) and Containment Isolation Actuation
Signal (CIAS).
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BACKGROUND (continued)

Trip Setpoints and Allowable Values

Trip setpoints used in the bistables are based on the analytical limits
(Ref. 1). The selection of these trip setpoints is such that adequate
protection is provided when all sensor and processing time delays are
taken into account. To allow.for calibration tolerances, instrumentation
uncertainties, and instrument drift, trip setpoint Allowable Values specified
in LCO 3.3.8 are conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to calculate the trip
setpoints, including their explicit uncertainties, is provided in "Plant
Protection System Selection of Trip Setpoint Values" (Ref. 2). The actual
nominal trip setpoint entered into the bistable is normally still more
conservative than that specified by the Allowable Value to account for
changes in random measurement errors detectable by a CHANNEL
FUNCTIONAL TEST. One example of such a change in measurement
error is drift during the surveillance interval. If the measured setpoint
does not exceed the Allowable Value, the bistable is considered
OPERABLE.

Setpoints in accordance with the Allowable Value will ensure that safety
limits are not violated during anticipated operational occurrences (AOQOs)
and the consequences of Design Basis Accidents will be acceptable,
providing the plant is operated from within the LCOs at the onset of the
AOQO or accident and the equipment functions as designed.

APPLICABLE
SAFETY
ANALYSES

The CPIS is a backup to the CIAS systems in MODES 1, 2, 3, and 4 and
will close the containment purge valves in the event of high radiation
levels resulting from a primary leak in the containment.

The CPIS is also required to close the containment purge valves in the
event of the fuel handling accident in containment [involving handling
recently irradiated fuel (i.e., fuel that has occupied part of a critical reactor
core within the previous [X] days)}, as described in Reference 1. This
accident is a limiting case representing a class of accidents that might
involve radiation release in containment without CIAS actuation. The
CPIS ensures the consequences of a dropped [recently] irradiated fuel
assembly in containment are not as severe as a dropped [recently]
irradiated assembly in the fuel handling building. This ensures that the
offsite consequences of radiation accidents in containment are within
10 CFR 100 limits (Ref. 3).

The CPIS satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

CEOG STS

B 3.3.8-2 Rev. 3.0, 03/31/04

\_J



\’ BASES

CPIS (Digital)
B 3.3.8

LCO

LCO 3.3.8 requires one CPIS channel to be OPERABLE. The required
channel consists of [particulate, iodine, gaseous, and area radiation
monitors]; Actuation Logic; and Manual Trip. The specific Allowable

Values for the setpoints of the CPIS are listed in the SRs.

" Only the Allowable Values are specified for each trip Function in the LCO.

Operation with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable, provided that the
difference between the nominal trip setpoint and the Allowable Value is

" equal to or greater than the drift allowance assumed for each trip in the
“transient and accident analyses. A channel is inoperable if its actual trip

setpoint is not within its Allowable Value.

Each Allowable Vaiue specified is more conservative than the analytical
limit assumed in the transient and accident analysis in order to account
for instrument uncertainties appropriate to the trip function. These
uncertainties are defined in the "Plant Protection System Selection of Trip
Setpoint Values™ (Ref. 2).

The Bases for the LCO on CPIS are discussed below for each Function:

a. Manual Trip

The LCO on Manual Trip backs up the automatic trip and ensures
operators have the capability to rapidly initiate the CPIS Function if
any parameter is trending toward its setpoint. Only one manual
channel of CPIS is required in MODES 1, 2, 3, and 4, since the CPIS
is redundant with the CIAS and SIAS. - Only one manual channel of
CPIS is required during CORE ALTERATIONS and movement of
irradiated fuel assemblies, since there are additional means of
closing the containment purge valves in the event of a channel
failure. ’

b. Airborne Radiation and Containment Area Radiation

The LCO on the radiation channels requires that each channel be
OPERABLE for each Actuation Logic channel, since they are not
totally redundant to each other.

- The trip setpoint of twice background is selected to allow detection of
small deviations from normal. The absolute value of the trip setpoint
in MODES 5 and 6 differs from the setpoint in MODES 1, 2, 3, and 4
so that a fuel handling accident can be detected in the lower
background radiation expected in these MODES.
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LCO (continued)

c. Actuation Logic

One channel of Actuation Logic is required, since the valves can be
shut independently of the CPIS signal either manually from the
control room or using either the SIAS or CIAS push button.

APPLICABILITY

In MODES 1, 2, 3, and 4, the minipurge valves may be open. In the
MODES, it is necessary to ensure the valves will shut in the event of a
primary leak in containment whenever any of the containment purge
valves are open.

With the purge valves open during movement of [recently] irradiated fuel
assemblies within containment, there is the possibility of a fuel handling
accident requiring CPIS on high radiation in containment. [Due to
radioactive decay, CPIS is only required to mitigate fuel handling
accidents involving handling recently irradiated fuel (i.e., fuel that has
occupied part of a critical reactor core within the previous [X] days).]

The APPLICABILITY is modified by a Note, which states that the CPIS
Specification is only required when the penetration is not isolated by at
least one closed and de-activated automatic valve, closed manual valve,
or blind flange.

ACTIONS

A CPIS channel is inoperable when it does not satisfy the OPERABILITY
criteria for the channel's function. The most common cause of channel
inoperability is outright failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant specific setpoint
analysis. Typically, the drift is not large and would result in a delay of
actuation rather than a total loss of function. This determination is
generally made during the performance of a CHANNEL FUNCTIONAL
TEST when the process instrument is set up for adjustment to bring it
within specification. If the trip setpoint is not consistent with the Allowable
Value, the channel must be declared inoperable immediately, and the
appropriate Conditions must be entered.

In the event a channel's trip setpoint is found nonconservative with
respect to the Allowable Value, or the sensor, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel are required to be declared
inoperable and the LCO Condition entered for the particular protective
function affected.
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ACTIONS (continued)

When the number of inoperable channels in a trip Function exceeds that
specified in any related Condition associated with the same trip Function,
then the plant is outside the safety analysis. Therefore, LCO 3.0.3is
immediately entered if applicable in the current MODE of operation.

Al

Condition A applies to the failure of CI5IS Manual Trip, Actuation Logic,
and required [particulate, iodine, gaseous, and area radiation monitors].
The Required Action is to enter the applicable Conditions and Required

" Actions for affected valves of LCO 3.6.3, "Containment Isolation Valves."

The Completion Time accounts for the condition that the capability to
isolate containment on valid containment high radiation or manual signals
is degraded during power operation or shutdown modes.

B.1andB.2

Condition B applies when the Required Action and associated Completion
Time of Condition A are not metin MODE 1, 2, 3, or 4. If Required
Action A cannot be met within the required 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 MODE 3 within

- 6 hours and to MODE 5 within 36 hours.

C.1andC.2

Condition C applies to the same conditions as are described in

Condition A; however, the applicability is during the movement of
[recently] irradiated fuel assemblies within containment. Required
Action C.1 is to place the containment purge and exhaust isolation valves
in the closed position. The Required Action immediately performs the
isolation function of the CPIS. Required Action C.2 may be performed in
lieu of Required Action C.1. Required Action C.2 requires suspension of
movement of [recently] irradiated fuel in containment immediately. The
Completion Time accounts for the fact that the automatic capability to
isolate containment on valid containment high radiation signals is
degraded during conditions in which a fuel handling accident is possible
and CPIS provides the only required automatic mitigation of radiation
release.
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SURVEILLANCE
REQUIREMENTS

SR 3.3.8.1

Performance of the CHANNEL CHECK once every 12 hours ensures that
a gross failure of instrumentation has not occurred on the required area
and gaseous radiation monitor channels used in the CPIS. A CHANNEL
CHECK is normally a comparison of the parameter indicated on one
channel to a similar parameter on other channels. Itis based on the
assumption that instrument channels monitoring the same parameter
should read approximately the same value.

Significant deviations between the two instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect gross
channel failure; thus, it is key to verifying the instrumentation continues to
operate properly betweén 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 transmitter or the signal processing equipment has drifted outside
its limit.

The Frequency, about once every shift, is based on operating experience
that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is low,
the CHANNEL CHECK minimizes the chance of loss of protective
function due to failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated
with the LCO required channels.

SR 3.3.8.2

SR 3.3.8.2 is the performance of a CHANNEL CHECK on the particulate
and iodine channels used in the CPIS. It differs only in the Frequency,
which is weekly. These channels use a filter to trap the particulate and
iodine activity prior to the air sample being pumped to the gaseous
activity chamber. This technique results in an integration of total
particulate and iodine activity until the filter assemblies are replaced. The
low levels of activity expected make more frequent monitoring
unnecessary.

CEOG STS

B 3.3.8-6 ' Rev. 3.0, 03/31/04



\._’ BASES

CPIS (Digital)
B3.3.8

SURVEILLANCE REQUIREMENTS (continued)

SR 3.383

A CHANNEL FUNCTIONAL TEST is performed on the required
containment radiation monitoring channel to ensure the entire channel will
perform its intended function. Setpoints must be found within the
Allowable Values specified in SR 3.3.8.3 and left consistent with the

" assumptions of the plant specific setpoint analysis (Ref. 4). A successful

test of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay
are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable

" extensions. The Frequency of 92 days is based on plant operating
- experience with regard to channel OPERABILITY and drift, which
‘demonstrates that failure of more than one channel of a given Function in

any 92 day Frequency is a rare event.

A Note to the SR indicates this Surveillance is required to be met in
MODES 1, 2, 3, and 4 only.

SR 3.384

A CHANNEL FUNCTIONAL TEST is performed on the required
containment radiation monitoring channel to ensure the entire channel will
perform its intended function. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. Setpoints must be
found within the Allowable Values specified in SR 3.3.8.4 and left
consistent with the assumptions of the plant specific setpoint
methodology (Ref. 4). The Frequency of 92 days is based on plant
operating experience with regard to channel OPERABILITY and drift,
which demonstrates that failure of more than one channel of a given
Function in any 92 day interval is a rare event.

A Note to the SR indicates that this test is only required to be met during
CORE ALTERATIONS or during movement of irradiated fuel assemblies
within containment.
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SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.85

Proper operation of the individual initiation relays is verified by actuating
these relays during the CHANNEL FUNCTIONAL TEST of the Actuation
Logic every [18] months. This will actuate the Function, operating all
associated equipment. Proper operation of the equipment actuated by
each train is thus verified. The Frequency of [18] months is based on
plant operating experience with regard to channel OPERABILITY and
drift, which demonstrates that failure of more than one channel of a given
Function during any [18] month interval is a rare event. A successful test
of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay
are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. A Note to the SR indicates that this Surveillance includes
verification of operation for each initiation relay.

SR 3.3.8.6

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
to a measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive surveillances.
CHANNEL CALIBRATIONS must be performed consistent with the plant
- specific setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [5].

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.

CEOG STS : B 3.3.8-8 Rev. 3.0, 03/31/04
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SURVEILLANCE REQUIREMENTS (continued)

This Surveiliance ensures that the train actuation response times are less
than or equal to the maximum times assumed in the analyses. The

[18] month Frequency is based upon plant operating experience, which
shows that random failures of instrumentation components causing
serious response time degradation, but not channel failure, are infrequent
occurrences. Testing of the final actuating devices, which make up the
bulk of the response time, is included in the Surveillance.

SR 3.3.8.8

Every [18) months, a CHANNEL FUNCTIONAL TEST is performed on the
CPIS Manual Trip channel. A successful test of the required contact(s) of
a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.

This test verifies that the trip push buttons are capable of opening
contacts in the Actuation Logic as designed, de-energizing the initiation
relays and providing manual actuation of the 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 a Frequency of once every

[18] months.

REFERENCES

1. FSAR, Chapter [15].

2. "Plant Protection System Selection of Trip Setpoint Values."

w

10 CFR 100.

4. Plant Specific Setpoint Methodology.
5 11
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B 3.3 INSTRUMENTATION

B 3.3.9 Chemical and Volume Control System (CVCS) Isolation Signal (Analog)

BASES
BACKGROUND

CEOG STS

This LCO encompasses Chemical and Volume Control System (CVCS)
Isolation Signal actuation. This is a plant specific instrumentation channel

" that performs an actuation Function required for plant protection and is

- not otherwise included in LCO 3.3.5, "Engineered Safety Features -
-Actuation System (ESFAS) Logic and Manual Trip,” or LCO 3.3.6, "Diesel
"Generator (DG) - Loss of Voltage Start (LOVS)." This is a non-Nuclear

Steam Supply System ESFAS Function that, because of differences in
purpose, design, and operating requirements, is not included in

LCOs 3.3.5 and 3.3.6. Details of this LCO are for illustration only.
Individual plants shall include those Functions and LCO requirements that
are applicable to them.

The CVCS Isolation Signal provides protection from radioactive
contamination, as well as personnel and equipment protection in the
event of a letdown line rupture outside containment.

Each of the two actuation subsystems will isolate a separate letdown
isolation valve in response to a high pressure condition in either the West
Penetration Room or Letdown Heat Exchanger Room. Two pressure
detectors in each of these rooms feed the four sensor subsystems. On a
two-out-of-four coincidence, both actuation subsystems will actuate.

Trip Setpoints and Allowable Values

- Trip setpoints used in the bi;stables are based on the analytical limits

stated in Reference 1. The selection of these trip setpoints is such that
adequate protection is provided when all sensor and processing time
delays are taken into account. To allow for calibration tolerances,
instrumentation uncertainties, and instrument drift, Allowable Values
specified in SR 3.3.9.2 are conservatively adjusted with respect to the
analytical limits. A detailed description of the methodology used to
calculate the trip setpoints, including their explicit uncertainties, is
provided in "Plant Protection System Selection of Trip Setpoint Values™
(Ref. 2). The actual nominal trip setpoint entered into the bistable is
normally still more conservative than that specified by the Allowable
Value to account for changes in random measurement errors detectable
by a CHANNEL FUNCTIONAL TEST. One example of such a change in
measurement error is drift during the interval. If the measured setpoint
does not exceed the Allowable Value, the bistable is considered
OPERABLE.

B 3.3.9-1 Rev. 3.0, 03/31/04
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BACKGROUND (continued)

Setpoints in accordance with the Allowable Value will ensure that Safety
Limits are not violated during anticipated operational occurrences (AOOs)
and the consequences of Design Basis Accidents will be acceptable,
providing the plant is operated from within the LCOs at the onset of the
AOO or accident and the equipment functions as designed.

APPLICABLE
SAFETY
ANALYSES

The CVCS Isolation Signal is redundant to the Safety Injection Actuation
Signal for letdown line breaks outside containment. In addition, an
excess flow check valve is located in containment just downstream of the
regenerative heat exchanger, which isolates letdown when flow exceeds
200 gpm.

[ At this unit, the provision of two sensors in each room in a two-out-of-four
logic configuration satisfies the single failure criterion as follows: ]

The CVCS satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

CEOG STS

Only the Allowable Values are specified for each trip Function in the LCO.
Operation with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable, provided that the
difference between the nominal trip setpoint and the Allowable Value is
equal to or greater than the drift allowance assumed for each trip in the
transient and accident analyses.

Each Allowable Value specified is more conservative than the analytical
limit assumed in the transient and accident analysis, in order to account
for instrument uncertainties appropriate to the trip Function. These
uncertainties are defined in the "Plant Protection System Selection of Trip
Setpoint Values" (Ref. 2).

CVCS isolation consists of closing the appropriate valve. This is
undesirable at power, since letdown isolation will result. The absence of
letdown flow will significantly decrease the charging flow temperature due
to the absence of the regenerative heat exchanger preheating, causing
unnecessary thermal stress to the charging nozzle. Therefore, the
preferred action is to restore the valve function to OPERABLE status.

Four channels of West Penetration Room and Letdown Heat Exchanger
Room pressure sensing and two Actuation Logic channels are required to
be OPERABLE.

[ For this unit, the Bases for the Allowable Values are as follows: ]

[ For this unit, the Bases for the LCO requirement are as follows: ]

B 3.3.9-2 Rev. 3.0, 03/31/04
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APPLICABILITY

The CVCS Isolation Signal must be OPERABLE in MODES 1, 2, 3,

and 4, since the possibility of a loss of coolant accident is greatest in
these MODES. In MODE 5 or 6, the probability is greatly diminished, and
there is time to manually isolate CVCS.

ACTIONS

CEOG STS

A CVCS isolation channel is inoperable when it does not satisfy the

OPERABILITY criteria for the channel's Function. The most common
cause of channel inoperability is outright failure or drift of the bistable or
process module sufficient to exceed the tolerance allowed by the plant
specific setpoint analysis. Typically, the drift is not large and would result
in a delay of actuation rather than a total loss of function. This
determination is generally made during the performance of a CHANNEL
FUNCTIONAL TEST, when the process instrument is set up for
adjustment to bring it within specification. If the trip setpoint is not
consistent with the Allowable Value in SR 3.3.9.2, the channel must be
declared inoperable lmmedlately and the appropriate Conditions must be
entered.

In the event a channel’s trip setpoint is found nonconservative with
respect to the Allowable Value, or the sensor, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel should be declared inoperable and
the LCO Condition entered for the particular protection Function affected.

When the number of inoperable channels in a trip Function exceeds those
specified in any related Condition associated with the same trip Function,

then the plant is outside the safety analysis. Therefore, LCO 3.0.3 should
be immediately entered if applicable in the current MODE of operation.

Al

Condition A applies to the failure of one CVCS Actuation Logic channel
associated with the CVCS Isolation Signal. Required Action A.1 requires
restoration of the inoperable channel to restore redundancy of the
affected Function. The Completion Time of 48 hours is consistent with
the Completion Time of other ESFAS Functions and should be adequate
for most repairs, while minimizing the risk of operating with an inoperable
channel.

B 3.3.9-3 Rev. 3.0, 03/31/04
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ACTIONS (continued)

CEOG STS

B.1,B.2.1,and B.2.2

Condition B applies if one of the four CVCS instrument channels is
inoperable. The Required Actions are identical to those of ESFAS
Functions employing four redundant sensors specified in LCO 3.3.4,
"Engineered Safety Features Actuation System (ESFAS)
Instrumentation.” The channel must be placed in bypass or trip if it
cannot be repaired within 1 hour (Required Action B.1). The provision of
four trip channels allows one channel to be bypassed (removed from
service) during operations, placing the ESFAS in two-out-of-three
coincidence logic. Placing the channel in bypass is preferred, since the
CVCS isolation Function will be in two-out-of-three logic. This will avoid
possible inadvertent CVCS isolation if an additional channel fails. The

1 hour Completion Time to bypass or trip the channel is sufficient time to
perform the Required Actions.

Once the Required Action to trip or bypass the channel has been
complied with, Required Action B.2.1 and Required Action B.2.2 provide
for restoring the channel to OPERABLE status or placing it in trip within
48 hours. Required Action B.2.1 restores the full capability of the
Function. Required Action B.2.2 places the Function in a one-out-of-three
configuration. In this configuration, common cause failure of dependent
channels cannot prevent CVCS isolation actuation. The Completion Time
provides the operator with time to take appropriate actions and still
ensures that any risk involved in operating with a failed channel is
acceptable. Itis improbable that a failure of a second channel will occur
during any given 48 hour period.

C.1andC.2

Condition C applies if two of the four CVCS West Penetration
Room/Letdown Heat Exchanger Room Pressure - High channels are
inoperable. The Required Actions are identical to those for other ESFAS
Functions employing four redundant sensors in LCO 3.3.4.

Restoring at least one channel to OPERABLE status is the preferred
Required Action. If this cannot be accomplished, one channel should be
placed in bypass and the other channel in trip. The allowed Completion
Time of 1 hour is sufficient time to perform the Required Actions.

B 3.3.94 Rev. 3.0, 03/31/04
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ACTIONS (continued)

Once the Required Action to trip or bypass the channel has been
complied with, Required Action C.2 provides for restoring one channel to
OPERABLE status within 48 hours. The justification of the 48 hour
Compiletion Time is the same as for Condition B.

After one channel is restored to OPERABLE status, the provisions of

* Condition C still apply to the remaining inoperable channel.

D.1and D.2

Condition D specifies the shutdown track to be followed if two Actuation
Logic channels are inoperable or if the Required Actions and associated
Completion Times of Condition A, B, or C are not met. If two Actuation
Logic channels are inoperable or the Required Actions cannot be met
within the required 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 MODE 3 within 6 hours and to MODE 5 within
36 hours. The Completion Times are reasonable, based on operating
experience, to reach the required MODE from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

CEOG STS

SR 3381

Performance of the CHANNEL CHECK on each CVCS isolation pressure
indicating channe! once every 12 hours ensures 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. [tis based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value.

Significant deviations between ihe two instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. 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 transmitter or the signal processing equipment has drifted outside
its limit. g
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SURVEILLANCE REQUIREMENTS (continued)

CEOG STS

. The Frequency, about once every shift, is based on operating experience

that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is low,
the CHANNEL CHECK minimizes the chance of loss of protective
function due to failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated
with the LCO required channels.

SR 3.3.9.2

A CHANNEL FUNCTIONAL TEST is performed on each channel to
ensure the entire channel will perform its intended function. A successful
test of the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.
This is acceptable because all of the other required contacts of the relay
are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [3].

The Frequency of 31 days is based on plant operating experience with
regard to channel OPERABILITY and drift, which demonstrates that
failure of more than one channel of a given Function in any 31 day
interval is a rare event.

Proper operation of the individual subgroup relays is verified by de-
energizing these relays during the CHANNEL FUNCTIONAL TEST of the
Actuation Logic every 31 days. This will actuate the Function, operating
all associated equipment. Proper operation of the equipment actuated by
each train is thus verified. Note 1 indicates this test includes verification
of operation for each initiation relay. [At this unit, the verification is
conducted as follows:]

Note 2 indicates that relays that cannot be tested at power are excepted
from the SR while at power. These relays must, however, be tested
during each entry into MODE 5 exceeding 24 hours unless they have
been tested within the previous 6 months.
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SURVEILLANCE REQUIREMENTS (continued)

[ At this unit, the basis for this test exception is as follows: ]

[ At this unit, the following relays excepted by this Note are: ]

SR 3.39.3

CHANNEL CALIBRATION is a complete check of the instrument channel
‘including the sensor. The Surveillance verifies that the channel responds
to a measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive tests. CHANNEL
CALIBRATIONS must be performed consistent with the plant specific
setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [3].

Radiation detectors may be removed and calibrated in a laboratory,
calibrated in place using a transfer source or replaced with an equivalent
laboratory calibrated unit.

The Frequency is based upon the assumptions of an 18 month calibration
interval for the determination of the magnitude of equipment drift in the
setpoint analysis and includes operating experience as well as
consistency with an 18 month fuel! cycle.

REFERENCES

CEOG STS

1. FSAR, Section [7.3).
2. "Plant Protection System Selection of Trip Setpoint Values.”

3. [1]
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B 3.3 INSTRUMENTATION

B 3.3.9 Control Room Isolation Signal (CRIS) (Digital)

BASES

BACKGROUND

This LCO encompasses CRIS actuation, which is a plant specific
instrumentation channel that performs an actuation Function required for
plant protection but is not otherwise included in LCO 3.3.6, "Engineered
Safety Features Actuation System (ESFAS) Logic and Manual Trip,"” or
LCO 3.3.7, "Diesel Generator (DG) - Loss of Voltage Start (LOVS)." This
is a non-Nuclear Steam Supply System ESFAS Function that, because of
differences in purpose, design, and operating requirements, is not
included in LCO 3.3.6 and LCO 3.3.7. Details of this LCO are for
illustration only. Individual plants shall include those Functions and LCO
requirements that are applicable to them.

The CRIS terminates the normal supply of outside air to the control room
and initiates actuation of the Emergency Radiation Protection System to
minimize operator radiation exposure. The CRIS includes two

- independent, redundant subsystems, including actuation trains. Each

train employs two separate sensors. One sensor detects gaseous
activity. The other detects particulate and iodine activity. Since the two
sensors detect different types of activity, they are not considered
redundant to each other. However, since there are separate sensors in
each train, the trains are redundant. If the bistable monitoring either
sensor indicates an unsafe condition, that train will be actuated (one-out-
of-two logic). The two trains actuate separate equipment. Actuating
either train will perform the intended function. Control room isolation also
occurs on a Safety Injection Actuation Signal (SIAS).

Trip Setpoints and AlIoWable Values

Trip setpoints used in the bistables are based on the analytical limits
(Ref. 1). The selection of these trip setpoints is such that adequate
protection is provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances, instrumentation
uncertainties, and instrument drift, Allowable Values specified in

LCO 3.3.9 are conservatively adjusted with respect to the analytical limits.
A detailed description of the methodology used to calculate the trip

.- setpoints, including their explicit uncertainties, is provided in "Plant

Protection System Selection of Trip Setpoint Values" (Ref. 2). The actual
nominal trip setpoint entered into the bistable is normally still more

CEOG STS
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BACKGROUND (continued)

conservative than that specified by the Allowable Value to account for
changes in random measurement errors detectable by a CHANNEL
FUNCTIONAL TEST. One example of such a change in measurement
error is drift during the surveillance interval. If the measured setpoint
does not exceed the Allowable Value, the bistable is considered
OPERABLE.

Setpoints in accordance with the Allowable Value will ensure that Safety
Limits are not violated during anticipated operational occurrences (AOOs)
and the consequences of Design Basis Accidents will be acceptable, -
providing the plant is operated from within the LCOs at the onset of the
AOO or accident and the equipment functions as designed.

APPLICABLE
SAFETY
ANALYSES

The CRIS, in conjunction with the Control Room Emergency Air Cleanup

System (CREACS), maintains the control room atmosphere within

conditions suitable for prolonged occupancy throughout the duration of

any one of the accidents discussed in Reference 1. The radiation

exposure of control room personnel, through the duration of any one of

the postulated accidents discussed in "Accident Analysis,” FSAR,

Chapter [15] (Ref. 1), does not exceed the limits set by 10 CFR 50,

Appendix A, GDC 19 (Ref. 3). NGV

The CRIS satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO

LCO 3.3.9 requires one channel of CRIS to be OPERABLE. The required
channel consists of Actuation Logic, Manual Trip, and [particulate/iodine
and gaseous radiation monitors]. The specific Allowable Values for the
setpoints of the CRIS are listed in the SRs.

Only the Allowable Values are specified for each trip Function in the LCO.
Operation with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable, provided that the
difference between the nominal trip setpoint and the Allowable Value is
equal to or greater than the drift allowance assumed for each trip in the
transient and accident analyses.

Each Allowable Value specified is more conservative than the analytical

limit assumed in the transient and accident analysis in order to account

for instrument uncertainties appropriate to the trip Function. These

uncertainties are defined in the "Plant Protection System Selection of Trip
Setpoint Values” (Ref. 2). A channel is inoperable if its actual trip setpoint

is not within its required Allowable Value. -

CEOG STS

B 3.3.9-2 Rev. 3.0, 03/31/04



\_/ BASES

APPLICABLE SAFETY ANALYSES (continued)
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The Bases for the LCO on the CRIS are discussed below for each
Function:

a. Manual Trip

The LCO on Manual Trip backs up the automatic trips and ensures
operators have the capability to rapidly initiate the CRIS Function if
any parameter is trending toward its setpoint. One channel must be
OPERABLE. This considers that the Manual Trip capability is a
backup and that other means are available to actuate the redundant
train if required, including manual SIAS.

b. Airborne Radiation”

Both channels of Airborne Radiation detection in the required train
are required to be OPERABLE to ensure the control room isolates on
either high iodine and high particulate or gaseous concentration.

[ For this unit, the basis for the Allowable Value is as follows: ]

c. Actuation Logic

One train of Actuation Logic must be OPERABLE, since there are
alternate means available to actuate the redundant train, including
SIAS.

APPLICABILITY

The CRIS Functions must be OPERABLE in MODES 1, 2, 3, 4, [5, and 6]

-and during movement of [recently] irradiated fuel assemblies to ensure a

habitable environment for the control room operators. [Due to radioactive
decay, CRIS is only required to mitigate fuel handling accidents involving
handling recently irradiated fuel (i.e., fuel that has occupied part of a
critical reactor core within the previous [X] days)).

REVIEWER'S NOTE
For those plants that credit gas decay tank rupture accidents, the CRIS
must also be OPERABLE in MODES 5 and 6.

ACTIONS

A CRIS channel is inoperable when it does not satisfy the OPERABILITY
criteria for the channel's function. The most common cause of channel
inoperability is outright failure or drift of the bistable or process module

‘sufficient to exceed the tolerance allowed by the plant specific setpoint

analysis. Typically, the drift is not large and would result in a delay of
actuation rather than a total loss of function. This determination is

CEOG STS
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ACTIONS (continued)

generally made during the performance of a CHANNEL FUNCTIONAL
TEST when the process instrument is set up for adjustment to bring it
within specification. If the trip setpoint is not within the Allowable Value,
the channel is inoperable and the appropriate Conditions must be
entered.

A1,B.1.B82 C.1,C.2.1, and C.2.2

Conditions A and C have been modified by a Note, which specifies that
CREACS be placed manually in the toxic gas protection mode if the
automatic transfer to the toxic gas protection mode is inoperable. [At this
unit, the basis for this Note is as follows:]

Conditions A, B, and C are applicable to manual and automatic actuation
of the CREACS by CRIS. Condition A applies to the failure of the CRIS
Manual Trip, Actuation Logic, and required [particulate/iodine and
required gaseous radiation monitor channels] in MODE 1, 2, 3, or 4.

Entry into this Condition requires action to either restore the failed
channel(s) or manually perform the CRIS safety function (Required

Action A.1). The Completion Time of 1 hour is sufficient to complete the
Required Actions and accounts for the fact that CRIS supplements control
room isolation by other Functions (e.g., SIAS) in MODES 1, 2, 3, and 4. If
the channel cannot be restored to OPERABLE status, 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 MODE 3 within 6 hours
(Required Action B.1) and to MODE 5 within 36 hours (Required

Action B.2). The Completion Times of 6 hours and 36 hours for reaching
MODES 3 and 5-from MODE 1 are reasonable, based on operating
experience and normal cooldown rates, for reaching the required MODE
from full power conditions in an orderly manner and without challenging
plant safety systems or operators.

Condition C applies to the failure of CRIS Manual Trip, Actuation Logic,
and required particulatefiodine and required gaseous radiation monitor
channels [in MODE 5 or 6) or when moving [recently] irradiated
assemblies. The Required Actions are immediately taken to place one
OPERABLE CREACS train in the emergency radiation protection mode,
or to suspend positive reactivity additions and movement of [recently]
irradiated fuel assemblies. The Completion Time recognizes the fact that
the radiation signals are the only Functions available to initiate control
room isolation in the event of a fuel-handling accident [involving handling
recently irradiated fuel].

CEOG STS
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Required Action [ C.2.2 is modified by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (e.g.,
temperature or boron fluctuations associated with RCS inventory
management or temperature control) are not precluded by this Action,
provided they are accounted for in the calculated SDM.

SURVEILLANCE
REQUIREMENTS

SR 3.3.9.1

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 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 two instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. 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 channe! instrument uncertainties, including indication
and readability. If a channel is outside the criteria, it may be an indication
that the transmitter or the signal processing equipment has drifted outside
its limit.

The Frequency, about once every shift, is based on operating experience
that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is low,
the CHANNEL CHECK minimizes the chance of loss of protective
function due to failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated
with the LCO required channels.

At this unit, the following administrative controls and design features (e.g.,
downscale alarms) immediately alert operations to loss of function in the
nonredundant channels. .

[ At this unit, verification of sample system alignment and operation for

gaseous, particulate, and iodine monitors is required as follows: ]

CEOG STS
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.9.2

A CHANNEL FUNCTIONAL TEST is performed on the required control
room radiation monitoring channel to ensure the entire channel will
perform its intended function. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of
state of a single contact of the relay. .This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. Any setpoint
adjustment shall be consistent with the assumptions of the current plant
specific setpoint analysis. ‘

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the frequency extension analysis.
The requirements for this review are outlined in Reference [4].

The Frequency of [92] days is based on plant operating experience with
regard to channel OPERABILITY and drift, which demonstrates that
failure of more than one channel of a given Function in any [92] day
interval is a rare event.

SR 3.393

Proper operation of the individual initiation relays is verified by de-
energizing these relays during the CHANNEL FUNCTIONAL TEST of the
Actuation Logic every [18] months. This will actuate the Function,
operating all associated equipment. Proper operation of the equipment
actuated by each train is thus verified. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.

The Frequency of [18] months is based on plant operating experience
with regard to channel OPERABILITY, which demonstrates that failure of
more than one channel of a given Function in any [18] month interval is a
rare event.
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SURVEILLANCE REQUIREMENTS (continued)

Note 1 indicates this Surveillance includes verification of operation for
each initiation relay.

Note 2 indicates that relays that cannot be tested at power are excepted
from the Surveillance Requirement while at power. These relays must,
however, be tested during each entry into MODE 5 exceeding 24 hours
unless they have been tested within the previous 6 months.

SR 3.394

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
-to @ measured parameter within the necessary range and accuracy.
‘CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive surveillances.

. CHANNEL CALIBRATIONS must be performed consistent with the plant
specific setpoint analysis.

‘\_/' The as found and as left values must also be recorded and reviewed for
- consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [4].

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

SR _3.3.9.5

Every [18] months, a CHANNEL FUNCTIONAL TEST is performed on the
manual CRIS actuation circuitry. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.
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‘SURVEILLANCE REQUIREMENTS (continued)

This test verifies that the trip push buttons are capable of opening
contacts in the Actuation Logic as designed, de-energizing the initiation
relays and providing Manual Trip of the 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 a Frequency of once every

[18] months.

[SR_3.3.9.6

This Surveillance ensures that the train actuation response times are less
than the maximum times assumed in the analyses. The [18] month
Frequency is based upon plant operating experience, which shows that
random failures of instrumentation components causing serious response
time degradation, but not channel failure, are infrequent occurrences.
Testing of the final actuating devices, which make up the bulk of the
response time, is included in the Surveillance testing. ]

REFERENCES 1. FSAR, Chapter [15].
2. "Plant Protection System Selection of Trip Setpoint Values."
3. 10 CFR 50, Appendix A, GDC 19.
4. [
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B 3.3 INSTRUMENTATION

B 3.3.10 Shield Building Filtration Actuation Signal (SBFAS) (Analog)

BASES
BACKGROUND

This LCO encompasses the SBFAS, which is a plant specific

" instrumentation system that performs an actuation Function required for

plant protection but is not otherwise included in LCO 3.3.5, "Engineered
Safety Features Actuation System (ESFAS) Logic and Manual Trip," or
LCO 3.3.6, "Diesel Generator (DG) - Loss of Voltage Start (LOVS)." This
is a non-Nuclear Steam Supply System ESFAS Function that, because of
differences in purpose, design, and operating requirements, is not
included in LCOs 3.3.5 and 3.3.6. Details of this LCO are for illustration
only. Individual plants shall include those Functions and LCO
requirements that are applicable to them.

APPLICABLE .
SAFETY ‘
ANALYSES

The SBFAS is required to filter the air space between the containment
and shield building during a loss of coolant accident (LOCA), as
discussed in FSAR, Chapter 15 (Ref. 1).

The SBFAS satisfies the requirements of Criterion.3 of
10 CFR 50.36(c)(2)(ii).

LCO

The LCO on equipment OPERABILITY ensures that the SBFAS will
perform as required when called upon.

The LCO requires two channels of SBFAS automatic and Manual Trip to
be OPERABLE. Two channels are necessary to ensure the required
redundancy should one channel become inoperable.

APPLICABILITY

The SBFAS must be OPERABLE in MODES 1, 2, 3, and 4, since the

- possibility of a LOCA is greatest in these MODES. In MODE 5 or 6 the

probability of a LOCA is greatly diminished, and there is ample time to
respond manually to a LOCA event.

ACTIONS

. When the number of inoperable channels in a trip Function exceeds those

specified in the Conditions associated with the same trip Function, then
the plant is outside the safety analysis. Therefore, LCO 3.0.3 should be
immediately entered if applicable in the current MODE of operation.
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B 3.3.10

ACTIONS (continued)

Al

Condition A applies to the failure of one SBFAS Manual Trip channel or of
one Actuation Logic associated with the Chemical and Volume Control
System Isolation Signal or SBFAS. Required Action A.1 requires
restoration of the inoperable channel to restore redundancy of the
affected Function. The Completion Time of 48 hours is consistent with
the Completion Time of other ESFAS Functions employing similar logic
and should be adequate for most repairs while minimizing the risk of
operating with an inoperable channel for a manually actuated Function.

B.1 and B.2

Condition B specifies the shutdown track to be followed if the Required
Action and associated Completion Time of Condition A are not met. If
Required Action A.1 cannot be met within the required 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 MODE 3
within 6 hours and to MODE 5 within 36 hours. The Completion Times
are reasonable, based on operating experience, to reach the required
MODE from full power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR 3.3.10.1

The SBFAS can be initiated either on a Safety Injection Actuation Signal
(SIAS) or manually. This Surveillance is a restatement of SR 3.3.5.1 on
the SIAS Function. Performing SR 3.3.5.1 satisfies this Surveillance. A
successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL
TEST of arelay. This is acceptable because all of the other required
contacts of the relay are verified by other Technical Specifications and
non-Technical Specifications tests at least once per refueling interval with
applicable extensions. The Frequency is the same as that for SR 3.3.5.1.
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SURVEILLANCE REQUIREMENTS (continued)
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SBFAS (Analog)
B 3.3.10

SR 3.3.10.2

Every {18] months, a CHANNEL FUNCTIONAL TEST is performed on the
manual SBFAS actuation circuitry. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.

This Surveillance verifies that the trip push buttons are capable of
opening contacts in the Actuation Logic as designed, de-energizing the
initiation relays and providing Manual Trip of the 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 a Frequency of once every

[18] months.

REFERENCES

CEOG STS

1. FSAR, Chapter [15].
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\_/ B3.3 INSTRUMENTATION

B 3.3.10 Fuel Handling Isolation Signal (FHIS) (Digital)

BASES

BACKGROUND

“This LCO encompasses FHIS actuation, which is a plant specific

instrumentation channel that performs an actuation Function required for
plant protection but is not otherwise included in LCO 3.3.6, "Engineered
Safety Features Actuation System (ESFAS) Logic and Manual Trip," or
LCO 3.3.7, "Diesel Generator (DG) - Loss of Voltage Start (LOVS)." This
is a non-Nuclear Steam Supply System ESFAS Function that, because of
differences in purpose, design, and operating requirements, is not
included in LCO 3.3.6 and LCO 3.3.7. Details of this LCO are for
illustration only. Individual plants shall include those Functions and LCO
requirements that are applicable to them.

The FHIS provides protection from radioactive contamination in the spent
fuel pool area in the event that a spent fuel element ruptures during
handling.

The FHIS will detect radioactivity from fission products in the fuel and will
initiate appropriate actions so the release to the environment is limited.
More detail is provided in Reference 1.

The FHIS includes two independent, redundant subsystems, including
actuation trains. Each train employs two separate sensors. One sensor
detects gaseous activity. The other detects particulate and iodine activity.
Since the two sensors detect different types of activity, they are not
considered redundant to each other. However, since there are separate
sensors in each train, the trains are redundant. If the bistable monitoring
either sensor indicates an unsafe condition, that train will be actuated
(one-out-of-two logic). The two trains actuate separate equipment.

Trip Setpoints and Allowable Values

Trip setpoints used in the bistables are based on the analytical limits
(Ref. 2). The selection of these trip setpoints is such that adequate
protection is provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances, instrumentation
uncertainties, and instrument drift, Allowable Values specified in

LCO 3.3.10 are conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to calculate the trip
setpoints, including their explicit uncertainties, is provided in "Plant
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FHIS (Digital)
B 3.3.10

BACKGROQUND (continued)

Protection System Selection of Trip Setpoint Values” (Ref. 3). The actual
nominal trip setpoint entered into the bistable is normally still more
conservative than that specified by the Allowable Value to account for
changes in random measurement errors detectable by a CHANNEL
FUNCTIONAL TEST. One example of such a change in measurement
error is drift during the surveillance interval. If the measured setpoint
does not exceed the Allowable Value, the bistable is considered
OPERABLE.

Setpoints in accordance with the Allowable Value will ensure that Safety
Limits are not violated during anticipated operational occurrences (AOOs)
and the consequences of Design Basis Accidents will be acceptable,
providing the plant is operated from within the LCOs at the onset of the
AQO or accident and the equipment functions as designed.

APPLICABLE
SAFETY
ANALYSES

The FHIS is required to isolate the normal Fuel Building Air Cleanup
System (FBACS) and automatically initiate the recirculation and filtration
systems in the event of the fuel handling accident [involving handling
recently irradiated fuel] in the fuel handling building, as described in
Reference 2. The FHIS helps ensure acceptable consequences for the
dropping of a spent fuel bundle breaching up to 60 fuel pins.

The FHIS satisfies the requirements of Criterion 3 of
10 CFR 50.36(c)(2)(ii)-

LCO

LCO 3.3.10 requires one channel of FHIS to be OPERABLE. The
required channel consists of Actuation Logic, Manual Trip, and
[particulate/iodine and] gaseous radiation monitors. The specific
Allowable Values for the setpoints of the FHIS are listed in the SRs.

Only the Allowable Values are specified for each trip Function in the SRs.
Operation with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable, provided that the
difference between the nominal trip setpoint and the Allowable Value is
equal to or greater than the drift allowance assumed for each trip in the
transient and accident analyses.

Each Allowable Value specified is more conservative than the analytical
limit assumed in the transient and accident analysis in order to account
for instrument uncertainties appropriate to the trip Function. These
uncertainties are defined in the "Plant Protection System Selection of Trip
Setpoint Values” (Ref. 3).

CEOG STS

- B3.3.10-2 Rev. 3.0, 03/31/04



BASES

FHIS (Digital)
B 3.3.10

LCO (continued)

The Bases for the LCO on the FHIS are discussed below for each
Function:

a. Manual Trip

The LCO on Manual Trip ensures that the FHIS Function can easily
be initiated if any parameter is trending rapidly toward its setpoint.
Components can be actuated independently of the FHIS. Both
available channels are required to ensure a single failure will not
disable automatic initiation capability.

b. Airborne Radiation

The LCO on the two Airborne Radiation channels requires that each
channe! be OPERABLE for the required Actuation Logic channel,
since they are not redundant to each other.

[ At this plant, the basis for the FHIS radiation monitor Allowable
Values is as follows: ]

.c. Actuation Logic

Two channels of Actuation Logic are required to be OPERABLE to
ensure no single random failure can prevent automatic actuation.

APPLICABILITY

One FHIS channel is required to be OPERABLE during movement of
[recently] irradiated fuel in the fuel building. The FHIS isolates the fuel
building area in the event of a fuel handling accident [involving handling
recently irradiated fuel].

[ The FHIS is required to be OPERABLE in MODES 1, 2, 3, and 4 and
during movement of [recently] irradiated fuel because the fuel building
heating, ventilation, and air conditioning (HVAC) is shared with
Engineered Safety Features (ESF) equipment. ]

The FHIS must be OPERABLE in [MODES 1, 2, 3, and 4] and during
movement of [recently] irradiated fuel in the fuel building, since the FHIS
isolates the fuel handling area in the event of a fuel handling accident in
any MODE or other condition. [Due to radioactive decay, FHIS is only
required to mitigate fuel handling accidents involving handling recently
irradiated fuel (i.e., fuel that has occupied part of a critical reactor core
within the previous [X] days).)

CEOG STS
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ACTIONS

LCO 3.0.3 is not applicable while in MODE 5 or 6. However, since
irradiated fuel assembly movement can occur in MODE 1, 2, 3, or 4, the
ACTIONS have been modified by a Note stating that LCO 3.0.3 is not
applicable. If moving irradiated fuel assemblies while in MODE 5 or 6,
LCO 3.0.3 would not specify any action. |f moving irradiated fuel
assemblies while in MODE 1, 2, 3, or 4, the fuel movement is
independent of reactor operations. Entering LCO 3.0.3, while in MODE 1,
2, 3, or 4 would require the unit to be shutdown unnecessarily.

An FHIS channel is inoperable when it does not satisfy the OPERABILITY
criteria for the channel's function. The most common cause of channel
inoperability is outright failure or drift of the bistable or process module
sufficient to exceed the tolerance allowed by the plant specific setpoint
analysis. Typically, the drift is not large and would result in a delay of
actuation rather than a total loss of function. This determination is
generally made during the performance of a CHANNEL FUNCTIONAL
TEST when the process instrument is set up for adjustment to bring it
within specification. If the trip setpoint is not consistent with the Allowable
Value in LCO 3.3.10, the channel must be declared inoperable
immediately and the appropriate Conditions must be entered.

In the event a channel's trip setpoint is found nonconservative with
respect to the Allowable Value, or the sensor, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel are required to be declared
inoperable and the LCO Condition entered for the particular protective
function affected.

When the number of inoperable channels in a trip Function exceeds that
specified in any related Condition associated with the same trip Function,
then the plant is outside the safety analysis. Therefore, LCO 3.0.3 is
immediately entered if applicable in the current MODE of operation.

[A.1,B.1_and B.2

Conditions A and B apply only to those plants whose fuel building HVAC
is shared with an ESF equipment room.

Condition A applies to FHIS Manual Trip, Actuation Logic, and required
[particulate/iodine and gaseous radiation monitors] inoperable.

CEOG STS
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ACTIONS (continued)

The Required Actions are to restore the affected channels to OPERABLE
status or place one OPERABLE FBACS train in operation within 1 hour.
The Completion Time of 1 hour is sufficient to perform the Required
Actions. The Completion Time accounts for the fact that the FHIS
radiation monitors are the only signals available to automatically initiate
the FBACS to mitigate radiation releases in the fuel building and credits
the relatively lower likelihood of such events when irradiated fuel is not
being moved.

- Condition B applies if the affectéd channels cannot be restored to

OPERABLE status or one OPERABLE FBACS train cannot be placed in
operation. If the channels cannot be restored to OPERABLE status, 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 MODE 3 within

6 hours and to MODE 5 within 36 hours. The allowed Completion Times

*are reasonable, based on operating experience, to reach the required

MODE from full power conditions in an orderly manner and without
challenging plant systems. ]

ClandC.2

Condition C applies to FHIS Manual Trip, Actuation Logic, and required
[particulatefiodine and] gaseous radiation monitor inoperable during
movement of [recently] iradiated fuel in the fuel building.

The Required Actions are to restore required channels to OPERABLE
status, or place one OPERABLE FBACS train in operation, or suspend
movement of [recently] irradiated fuel in the fuel building. These
Required Actions are required to be completed immediately. The
Completion Time accounts for the higher likelihood of releases in the fuel
building during fuel handling.

SURVEILLANCE
REQUIREMENTS

SR 3.3.10.1

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 comparison of the parameter indicated on one channel to a
similar parameter on other channels. ltis based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value.

CEOG STS
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SURVEILLANCE REQUIRE}MENTS (continued)

Significant deviations between the two instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. 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 transmitter or the signal processing equipment has drifted outside
its limit.

The Frequency, about once every shift, is based on operating experience
that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is low,
the CHANNEL CHECK minimizes the chance of loss of protective
function due to failure of redundant channels. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of the displays associated
with the LCO required channels.

[ For this plant, the CHANNEL CHECK verification of sample system
alignment and operation for gaseous, particulate, iodine, and gamma
monitors is as follows: ]

SR 3.3.10.2

A CHANNEL FUNCTIONAL TEST is performed on the required fuel
building radiation monitoring channel! to ensure the entire channel will
perform its intended function. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. -This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. Any setpoint
adjustment shall be consistent with the assumptions of the current plant
specific setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the frequency extension analysis.
The requirements for this review are outlined in Reference [4].
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The Frequency of 82 days is based on plant operating experience with
regard to channel OPERABILITY and drift, which demonstrates that
failure of more than one channel of a given Function in any 92 day
Frequency is a rare event.

SR _3.3.10.3

Proper operation of the individual initiation relays is verified by actuating
these relays during the CHANNEL FUNCTIONAL TEST of the Actuation
Logic every [18] months. This will actuate the Function, operating all
associated equipment. Proper operation of the equipment actuated by
each train is thus verified. A successful test of the required contact(s) of
a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. The Frequency of
[18] months is based on plant operating experience with regard to
channel OPERABILITY and drift, which demonstrates that failure of more
than one channel of a given Function during any [18] month Frequency is
a rare event.

A Note to the SR indicates that this Surveillance includes verification of
operation for each initiation relay.

[ At this unit, the verification is conducted as follows: ]

SR _3.3.10.4

Every 18 months, a CHANNEL FUNCTIONAL TEST is performed on the
FHIS Manual Trip channel. A successful test of the required contact(s) of
a channel relay may be performed by the verification of the change of
state of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of arelay. This is acceptable because
all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions.
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SURVEILLANCE REQUIREMENTS (continued)

This Surveillance verifies that the trip push buttons are capable of
opening contacts in the Actuation Logic as designed, de-energizing the
initiation relays and providing Manual Trip of the 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 a Frequency of once
every [18] months.

SR 3.3.10.5

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
to a measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive tests. CHANNEL
CALIBRATIONS must be performed consistent with the plant specific
setpoint analysis.

The as found and as left values must also be recorded and reviewed for
consistency with the assumptions of the surveillance interval extension
analysis. The requirements for this review are outlined in Reference [4].

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

[SR_3.3.10.6

This Surveillance ensures that the train actuation response times are less
than the maximum times assumed in the analyses. The [18] month
Frequency is based upon plant operating experience, which shows that
random failures of instrumentation components causing serious response
time degradation, but not channel failure, are infrequent occurrences.
Testing of the final actuating devices, which make up the bulk of the
response time, is included in the Surveillance. ]
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PAM Instrumentation (Analog)
: B 3.3.11

B 3.3 INSTRUMENTATION

B 3.3.11 Post Accident Monitoring (PAM) Instrumentation (Analog)

BASES

BACKGROUND The primary purpose of the post accident monitoring (PAM)

. instrumentation is to display plant variables that provide information
required by the control room operators during accident situations. This
information provides the necessary support for the operator to take the
manual actions, for which no automatic control is provided, that are
‘required for safety systems to accomplish their safety Functions for
Design Basis Events.

The OPERABILITY of the PAM instrumentation ensures that there is
sufficient information available on selected plant parameters to monitor
and assess plant status and behavior following an accident.

The availability of PAM instrumentation is important so that responses to
corrective actions can be observed and the need for, and magnitude of,
further actions can be determined. These essential instruments are
identified by plant specific documents (Ref. 1) addressing the
recommendations of Regulatory Guide 1.97 (Ref. 2), as required by
Supplement 1 to NUREG-0737, "TMI Action ltems" (Ref. 3).

Type A variables are included in this LCO because they provide the
primary information required to permit the control room operator to take
specific manually controlled actions, for which no automatic control is
provided, that are required for safety systems to accomplish their safety
functions for Design Basis Accidents (DBAs). Because the list of Type A
variables differs widely between plants, Table 3.3.11-1, in the
accompanying LCO, contains no examples of Type A variables, except
for those that may also be Category |.

Category | variables are the key variables deemed risk significant
because they are needed to:

o Determine whether other systems important to safety are performing
their intended functions,

¢ Provide informatidn to the operators that will enable them to
determine the potential for causing a gross breach of the barriers to
radioactivity release, and

* Provide information regarding the release of radioactive materials to
allow for early indication of the need to initiate action necessary to
protect the public and for an estimate of the magnitude of any
impending threat.
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BACKGROUND (continued)

These key variables are identified by plant specific Regulatory Guide 1.97
analyses (Ref. 1). These analyses identified the plant specific Type A
and Category | variables and provided justification for deviating from the
NRC proposed list of Category | variables.

REVIEWER'S NOTE
Table 3.3.11-1, in the accompanying LCO, provides a list of variables
typical of those identified by plant specific Regulatory Guide 1.97
analyses. Table 3.3.11-1 in the plant specific Technical Specifications
shall list all Type A and Category | variables identified by plant specific
Regulatory Guide 1.97 analyses, as amended by NRC's Safety
Evaluation Report (SER) (Ref. 4). The specific instrument Functions
listed in Table 3.3.11-1 are discussed in the LCO Bases.

APPLICABLE
SAFETY
ANALYSES

The PAM instrumentation ensures the OPERABILITY of Regulatory
Guide 1.97 Type A variables, so that the control room operating staff
can:

e Perform the diagnosis specified in the emergency operating
procedures. These variables are restricted to preplanned actions for
the primary success path of DBAs and

¢ Take the specified, preplanned, manually controlled actions, for
which no automatic control is provided, that are required for safety
systems to accomplish their safety functions.

The PAM instrumentation also ensures OPERABILITY of Category |, non-
Type A variables. This ensures the control room operating staff can:

¢ Determine whether systems important to safety are performing their
intended functions,

o Determine the potential for causing a gross breach of the barriers to
radioactivity release, )

o Determine if a gross breach of a barrier has occurred, and

¢ Initiate action necessary to protect the public as well as to obtain an
estimate of the magnitude of any impending threat.
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APPLICABLE SAFETY ANALYSES (continued)

PAM instrumentation that satisfies the definition of Type A in Regulatory
Guide 1.97 meets Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Category |, non-Type A PAM instruments are retained in the Specification
because they are intended to assist operators in minimizing the
consequences of accidents. Therefore, these Category | variables are
important in reducing public risk.

LCO

LCO 3.3.11 requires two OPERABLE c.:hannels,for all but one Function to
ensure no single failure prevents the operators from being presented with
the information necessary to determine the status of the plant and to bring

- the plant to, and maintain it in, a safe condition following that accident.

Furthermore, provision of two channels allows a CHANNEL CHECK
during the post accident phase to confirm the validity of displayed
information.

[ More than two channels may be required at some units if the Regulatory
Guide 1.97 analysis determined that failure of one PAM channel results in
information ambiguity (that is, the redundant displays disagree) that could
lead operators to defeat or to fail to accomplish a required safety
function. ]

The exception to the two channel requirement is Containment Isolation
Valve Position. In this case, the important information is the status of the
containment penetrations. The LCO requires one position indicator for
each active containment isolation valve. This is sufficient to redundantly
verify the isolation status of each isolable penetration either via indicated
status of the active valve and prior knowledge of the passive valve or via
system boundary status. If a normally active containment isolation valve
is known to be closed and deactivated, position indication is not needed
to determine status. Therefore, the position indication for valves in this
state is not required to be OPERABLE.

Listed below are discussions of the specified instrument Functions listed
in Table 3.3.11-1. These discussions are intended as examples of what
should be provided for each Function when the plant specific list is
prepared. :
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LCO (continued)

2,3.

[Logarithmic] Neutron Flux|

Logarithmic] Neutron Flux indication is provided to verify reactor
shutdown.

[ At this unit, the [Logarithmic] Neutron Flux PAM channels consist of
the following: ]

Reactor Coolant System (RCS) Hot and Cold Leg Temperature

RCS Hot and Cold Leg Temperatures are Category | variables
provided for verification of core cooling and long term surveillance.

Reactor outlet temperature inputs to the PAM are provided by two
fast response resistance elements and associated transmitters in
each loop. The channels provide indication over a range of 32°F to
700°F.

Reactor Coolant System Pressure (wide range)

RCS wide range pressure is a Category | variable provided for
verification of core cooling and RCS integrity long term surveillance.

Wide range RCS loop pressure is measured by pressure transmitters
with a span of 0 psig to 3000 psig. The pressure transmitters are
located outside the containment. Redundant monitoring capability is
provided by two trains of instrumentation. Control room indications
are provided through the inadequate core cooling (ICC) plasma
display. The ICC plasma display is the primary indication used by
the operator during an accident. Therefore, the PAM instrumentation
LCO deals specifically with this portion of the instrument channel.

In some plants, RCS pressure is a Type A variable because the
operator uses this indication to monitor the cooldown of the RCS
following a steam generator tube rupture or small break loss of
coolant accident (LOCA). Operator actions to maintain a controlled
cooldown, such as adjusting steam generator pressure or level,
would use this indication. Furthermore, RCS pressure is one factor
that may be used in decisions to terminate reactor coolant pump
operation.
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LCO (continued)

Reactor Vessel Water Level

Reactor Vessel Water Level is provided for verification and long term
surveillance of core cooling.

The Reactor Vessel Water Level monitoring system provides a direct
measurement of the collapsed liquid level above the fuel alignment
plate. The collapsed level represents the amount of liquid mass that
is in the reactor vessel above the core. Measurement of the
collapsed water level is selected because it is a direct indication of
the water inventory. The collapsed level is obtained over the same
temperature and pressure range as the saturation measurements,
thereby encompassing all operating and accident conditions where it
must function. Also, it functions during the recovery interval.
Therefore, it is designed to survive the high steam temperature that
may occur during the preceding core recovery interval.

The level range extends from the top of the vessel down to the top of
the fuel alignment plate. The response time is short enough to track
the level during small break LOCA events. The resolution is
sufficient to show the initial level drop, the key.locations near the hot
leg elevation, and the lowest levels just above the alignment plate.
This provides the operator with adequate indication to track the
progression of the accident and to detect the consequences of its
mitigating actions or the functionality of automatic equipment.

Containment Sump Water Level (wide range)

Containment Sump Water Level is provided for verification and long
term surveillance of RCS integrity.

[ For this unit, Containment Sump Water Level instrumentation

consists of the following: ]

7. Containment Pressure (wide ranqge)

Containment Pressure is provided for verification of RCS and
containment OPERABILITY. .

[ For this unit, Containment Pressure instrumentation consists of the

following: ]

CEOG STS
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LCO (continued)

Containment Isolation Valve Position

Containment Isolation Valve Position is provided for verification of
containment OPERABILITY.

PCIV position is provided for verification of containment integrity. In
the case of PCIV position, the important information is the isolation
status of the containment penetration. The LCO requires one
channel of valve position indication in the control room to be
OPERABLE for each active PCIV in a containment penetration flow
path, i.e., two total channels of PCIV position indication for a
penetration flow path with two active valves. For containment
penetrations with only one active PCIV having control room
indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration via indicated status of
the active valve, as applicable, and prior knowledge of passive valve
or system boundary status. [f a penetration flow path is isolated,
position indication for the PCIV(s) in the associated penetration flow
path is not needed to determine status. Therefore, the position
indication for valves in an isolated penetration flow path is not
required to be OPERABLE. Each penetration is treated separately
and each penetration flow path is considered a separate function.
Therefore, separate Condition entry is allowed for each inoperable
penetration flow path.

[ For this unit, the PCIV position PAM instrumentation consists of the
following: ]

Containment Area Radiation (high range)

Containment Area Radiation is provided to monitor for the potential of
significant radiation releases and to provide release assessment for
use by operators in determining the need to invoke site emergency
plans.

[ For this unit, Containment Area Radiation instrumentation consists
of the following: ]
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LCO (continued)

10.

1.

Pressurizer Level

Pressurizer Level is used to determine whether to terminate safety
injection (S!), if still in progress, or to reinitiate Sl if it has been
stopped. Knowledge of pressurizer water level is also used to verify
the plant conditions necessary to establish natural circulation in the
RCS and to verify that the plant is maintained in a safe shutdown
condition.

[ For this unit, Pressurizer Level instrumentation consists of the
following: ]

Steam Generator Water Level

Steam Generator Water Level is provided to monitor operation of
decay heat removal via the steam generators. The Category |
indication of steam generator level is the extended startup range
level instrumentation. The extended startup range level covers a
span of 6 inches to 394 inches above the lower tubesheet. The
measured differential pressure is displayed in inches of water at
68°F. Temperature compensation of this indication is performed
manually by the operator. Redundant monitoring capability is
provided by two trains of instrumentation. The uncompensated level
signal is input to the plant computer, a control room indicator, and the
[Auxiliary Feedwater (AFW)] Control System. )

At some plants, operator action is based on the control room

_indication of Steam Generator Water Level. The RCS response

during a design basis small break LOCA is dependent on the break
size. For a certain range of break sizes, the boiler condenser mode
of heat transfer is necessary to remove decay heat. At these plants,
extended startup range level is a Type A variable because the

operator must manually raise and control the steam generator level
to establish boiler condenser heat transfer. Operator action is
initiated on a loss of subcooled margin. Feedwater flow is increased
until the indicated extended startup range level reaches the boiler
condenser setpoint.
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LCO (continued)

12.

13, 14, 15, 16.

Condensate Storage Tank (CST) Level

CST Level is provided to ensure water supply for [AFW]. The CST -
provides the ensured safety grade water supply for the [AFW]
System. The CST consists of two identical tanks connected by a
common outlet header. Inventory is monitored by a 0 to 144 inch
level indication for each tank. CST Level is displayed on a control
room indicator, strip chart recorder, and plant computer. In addition,
a control room annunciator alarms on low level.

At some plants, CST Level is considered a Type A variable because
the control room meter and annunciator are considered the primary
indication used by the operator. The DBAs that require [AFW)] are
the loss of electric power, steam line break (SLB), and small break
LOCA. The CST is the initial source of water for the [AFW] System.
However, as the CST is depleted, manual operator action is
necessary to replenish the CST or align suction to the [AFW] pumps
from the hotwell.

Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

An evaluation was made of the minimum number of valid core exit
thermocouples necessary for inadequate core cooling detection. The
evaluation determined the reduced complement of core exit
thermocouples necessary to detect initial core uncovery and trend
the ensuing core heatup. The evaluations account for core
nonuniformities including incore effects of the radial decay power
distribution and excore ‘effects of condensate runback in the hot legs
and nonuniform inlet temperatures. Based on these evaluations,
adequate or inadequate core cooling detection is ensured with two
valid core exit thermocouples per quadrant.

The design of the Incore Instrumentation System includes a Type K
(chromel alumel) thermocouple within each of the 56 incore
instrument detector assemblies.
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LCO (continued)

17.

The junction of each thermocouple is located a few inches above the
fuel assembly, inside a structure that supports and shields the incore
instrument detector assembly string from flow forces in the outlet
plenum region. These core exit thermocouples monitor the
temperature of the reactor coolant as it exits the fuel assemblies.

The core exit thermocouples have a usable temperature range from
32°F to 2300°F, although accuracy is reduced at temperatures
above 1800°F.

[Auxiliary Feedwater (AFW)] Flow

[AFW] Flow is provided to monitor operation of decay heat removal
via the steam generators. :

The [AFW] Flow to each steam generator is determined from a
differential pressure measurement calibrated to a span of 0 gpm to
1200 gpm. Redundant monitoring capability is provided by two
independent trains of instrumentation for each steam generator.
Each differential pressure transmitter provides an input to a control

“room indicator and the plant computer. Since the primary indication

used by the operator during an accident is the control room indicator,
the PAM instrumentation Specification deals specifically with this
portion of the instrument channel.

At some plants [AFW] Flow is a Type A variable because operator
action is required to throttle flow during an SLB accident in order to
prevent the [AFW] pumps from operating in runout conditions. [AFW]
Flow is also used by the operator to verify that the [AFW] System is
delivering the correct flow to each steam generator. However, the
primary indication used by the operator to ensure an adequate
inventory is steam generator level.

Two channels are required to be OPERABLE for all but one Function.
Two OPERABLE channels ensure that no single failure, within either the
PAM instrumentation or its auxiliary supporting features or power sources
(concurrent with the failures that are a condition of or result from a
specific accident), prevents the operators from being presented the
information necessary for them to determine the safety status of the plant
and to bring the plant to and maintain it in a safe condition following that
accident. .
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LCO (continued)

In Table 3.3.11-1 the exception to the two channel requirement is
Containment Isolation Valve Position.

Two OPERABLE channels of core exit thermocouples are required for
each channel in each quadrant to provide indication of radial distribution
of the -coolant temperature rise across representative regions of the core.
Power distribution symmetry was considered in determining the specific
number and locations provided for diagnosis of local core problems.
Therefore, two randomly selected thermocouples may not be sufficient to
meet the two thermocouples per channel requirement in any quadrant.
The two thermocouples in each channel must meet the additional
requirement that one be located near the center of the core and the other
near the core perimeter, such that the pair of core exit thermocouples
indicate the radial temperature gradient across their core quadrant. Plant
specific evaluations in response to Item II.F.2 of NUREG-0737 should
have identified the thermocouple pairings that satisfy these requirements.
Two sets of two thermocouples in each quadrant ensure a single failure
will not disable the ability to determine the radial temperature gradient.

For loop and steam generator related variables, the required information
is individual loop temperature and individual steam generator level. In
these cases two channels are required to be OPERABLE for each loop of
steam generator to redundantly provide the necessary information.

In the case of Containment Isolation Valve Position, the important
information is the status of the containment penetrations. The LCO
requires one position indicator for each active containment isolation valve.
This is sufficient to redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve and prior
knowledge of the passive valve or via system boundary status. If a
normally active containment isolation valve is known to be closed and
deactivated, position indication is not needed to determine status.
Therefore, the position indication for valves in this state is not required to
be OPERABLE.

APPLICABILITY

The PAM instrumentation LCO is applicablé in MODES 1, 2, and 3.
These variables are related to the diagnosis and preplanned actions
required to mitigate DBAs. The applicable DBAs are assumed to occur in
MODES 1, 2, and 3. In MODES 4, 5, and 6, plant conditions are such
that the likelihood of an event occurring that would require PAM
instrumentation is low; therefore, PAM instrumentation is not required to
be OPERABLE in these MODES.
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ACTIONS A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of this Specification
may be entered independently for each Function listed in Table 3.3.11-1.
The Completion Time(s) of the inoperable channel(s) of a Function will be
tracked separately for each Function, starting from the time the Condition
was entered for that Function.

Al

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored to
OPERABLE status within 30 days. The 30 day Completion Time is based
on operating experience and takes into account the remaining
OPERABLE channel (or in the case of a Function that has only one
required channel, other non-Regulatory Guide 1.97 instrument channels
to monitor the Function), the passive nature of the instrument (no critical
automatic action is assumed to occur from these instruments), and the
low probability of an event requiring PAM instrumentation during this
interval.

" 81

This Required Action specifies initiation of actions in accordance with
Specification 5.6.7, which requires a written report to be submitted to the
Nuclear Regulatory Commission. This report discusses the results of the
root cause evaluation of the inoperability and identifies proposed
restorative Required Actions. This Required Action is appropriate in lieu
of a shutdown requirement, given the likelihood of plant conditions that

- would require information provided by this instrumentation. Also,
alternative Required Actions are identified before a loss of functional
capability condition occurs.

—/
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ACTIONS (continued)
D.1

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.11-1. The applicable Condition referenced in the
Table is Function dependent. Each time Required Action C.1 is not met,
and the associated Completion Time has expired, Condition D is entered
for that channel and provides for transfer to the appropriate subsequent
Condition.

E.l1andE.2

If the Required Action and associated Completion Time of Condition D is
not met, and Table 3.3.11-1 directs entry into Condition E, the plant must
be brought to a MODE in which the requirements of this LCO do not
apply. To achieve this status, the plant must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 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.

EA

[ At this plant, altemate means of monitoring Reactor Vessel Water Level
and Containment Area Radiation have been developed and tested.
These alternate means may be temporarily installed if the normal PAM
channel cannot be restored to OPERABLE status within the allotted time.
If these alternate means are used, the Required Action is not to shut
down the plant, but rather to follow the directions of Specification 5.6.7.
The report provided to the NRC should discuss the alternate means used,
describe the degree to which the alternate means are equivalent to the
installed PAM channels, justify the areas in which they are not equivalent,
and provide a schedule for restoring the normal PAM channels. ]
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SURVEILLANCE
REQUIREMENTS

A Note at the beginning of the Surveillance Requirementsspecifies that
the following SRs apply to each PAM instrumentation Function in
Table 3.3.11-1.

SR _3.3.11.1

Performance of the CHANNEL CHECK once every 31 days ensures 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 two
instrument channels could be an indication of excessive instrument drift in
one of the channels or of 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 sensor or the signal processing equipment has drifted outside its
limit. If the channels are within the criteria, it is an indication that the
channels are OPERABLE. If the channels are normally off scale during
times when surveillance is required, the CHANNEL CHECK will only
verify that they are off scale in the same direction. -Off scale low current
loop channels are verified to be reading at the bottom of the range and
not failed downscale.

The Frequency of 31 days is based upon plant operating experience with
regard to channe! OPERABILITY and drift, which demonstrates that
failure of more than one channel of a given Function in any 31 day
interval is a rare event. The CHANNEL CHECK supplements less formal,
but more frequent, checks of channel during normal operational use of
the displays associated with this LCO's required channels.
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SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.11.2

A CHANNEL CALIBRATION is performed every [18] months or
approximately every refueling. CHANNEL CALIBRATION is a complete
check of the instrument channel including the sensor. The Surveillance
verifies the channel responds to the measured parameter within the
necessary range and accuracy. A Note allows exclusion of neutron
detectors from the CHANNEL CALIBRATION.

[ At this unit, CHANNEL CALIBRATION shall find measurement errors are
within the following acceptance criteria: }

For the Containment Area Radiation instrumentation, a CHANNEL
CALIBRATION may consist of an electronic calibration of the channel, not
including the detector, for range decades above 10 R/hr, and a one point
calibration check of the detector below 10 R/hr with a gamma source.

Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the resistance temperature detectors (RTD) sensors is
accomplished by an inplace cross calibration that compares the other
sensing elements with the recently installed sensing element.

Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the Core Exit thermocouple sensors is accomplished by
an inplace cross calibration that compares the other sensing elements
with the recently installed sensing element.

The Frequency is based upon operating experience and consistency with
the typical industry refueling cycle and is justified by an [18) month
calibration interval for the determination of the magnitude of equipment
drift.

REFERENCES 1. Plant specific document (e.g., FSAR, NRC Regulatory Guide 1.97,
SER letter).

2. Regulatory Guide 1.97.
3. NUREG-0737, Supplement 1.

4. NRC Safety Evaluation Report (SER).
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B 3.3.11 Post Accident Momtonng (PAM) Instrumentation (Digital)

BASES
BACKGROUND

The primary purpose of the PAM instrumentation is to display plant
variables that provide information required by the control room operators
during accident situations. This information provides the necessary
support for the operator to take the manual actions, for which no
automatic control is provided, that are required for safety systems to

“accomplish their safety functions for Design Basis Events.

The OPERABILITY of PAM instrumentation ensures that there is
sufficient information available on selected plant parameters to monitor
and assess plant status and behavior following an accident.

The availability of PAM instrumentation is important so that responses to
corrective actions can be observed and the need for, and magnitude of,
further actions can be determined. These essential instruments are
identified by plant specific documents (Ref. 1) addressing the
recommendations of Regulatory Guide 1.97 (Ref. 2), as required by
Supplement 1 to NUREG-0737, "TMI Action ltems" (Ref. 3).

Type A variables are included in this LCO because they provide the
primary information required to permit the control room operator to take

- specific manually controlied actions, for which no automatic control is

provided, that are required for safety systems to accomplish their safety
functions for Design Basis Accidents (DBAs). Because the list of Type A
variables differs widely between plants, Table 3.3.11-1 in the
accompanying LCO contains no examples of Type A variables, except for
those that may also be Category .

Category | variables are the key variables deemed risk significant
because they are needed to:

¢ Determine whether other systems important to safety are performing
their intended functions,

* Provide information to the operators that will enable them to
determine the potential for causing a gross breach of the barriers to
radioactivity release, and

* Provide information regarding the release of radioactive materials to
allow for early indication of the need to initiate action necessary to
protect the public as well as to obtam an estimate of the magnitude of
any impending threat.
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BACKGROUND (continued)

These key variables are identified by plant specific Regulatory Guide 1.97
analyses (Ref. 1). These analyses identified the plant specific Type A
variables and provided justification for deviating from the NRC proposed
list of Category | variables.

REVIEWER'S NOTE
Table 3.3.11-1 provides a list of variables typical of those identified by
plant specific Regulatory Guide 1.97 analyses. Table 3.3.11-1 in the
plant specific Technical Specifications (TS) shall list all Type A and
Category | variables identified by plant specific Regulatory Guide 1.97
analyses, as amended by the NRC's Safety Evaluation Report (SER)
(Ref. 4). The specific instrument Functions listed in Table 3.3.11-1 are
discussed in the LCO Bases.

APPLICABLE The PAM instrumentation ensures the OPERABILITY of Regulatory
SAFETY Guide 1.97 Type A variables, so that the control room operating staff
ANALYSES can:

+ Perform the diagnosis specified in the emergency operating
procedures. These variables are restricted to preplanned actions for
the primary success path of DBAs and

e Take the specified, preplanned, manually controlled actions, for
which no automatic control is provided, that are required for safety
systems to accomplish their safety functions.

The PAM instrumentation also ensures OPERABILITY of Category |, non-

Type A variables. This ensures the control room operating staff can:

¢ Determine whether systems important to safety are performing their
intended functions,

o Determine the potential for causing a gross breach of the barriers to
radioactivity release,

e Determine if a gross breach of a barrier has occurred, and

¢ [nitiate action necessary to protect the public as well as to obtain an
estimate of the magnitude of any impending threat.
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APPLICABLE SAFETY AI\’IALYSES (continued)

PAM instrumentation that meets the definition of Type A in Regulatory
Guide 1.97 satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Category |, non-Type A PAM instruments are retained in the Specification
because they are intended to assist operators in minimizing the
consequences of accidents. Therefore, these Category [, non-Type A
variables are important in reducing public risk.

LCO

LCO 3.3.11 requires two OPERABLE channels for all but one Function to
ensure no single failure prevents the operators from being presented with
the information necessary to determine the status of the plant and to bring
the plant to, and maintain it in, a safe condition following that accident.

- Furthermore, provision of two channels allows a CHANNEL CHECK

during the post accident phase to confirm the validity of displayed

:information. [More than two channels may be required at some plants if

the Regulatory Guide 1.97 analysis determined that failure of one
accident monitoring channel results in information ambiguity (that is, the
redundant displays disagree) that could lead operators to defeat or to fail
to accomplish a required safety function.]

The exception to the two channel requirement is Containment Isolation
Valve Position. In this case, the important information is the status of the
containment penetrations. The LCO requires one position indicator for
each active containment isolation valve. This is sufficient to redundantly
verify the isolation status of each isolable penetration either via indicated
status of the active valve and prior knowledge of the passive valve or via

- system boundary status. If a normally active containment isolation valve

is known to be closed and deactivated, position indication is not needed
to determine status. Therefore, the position indication for valves in this
state is not required to be OPERABLE.

Listed below are discussions of the specified instrument Functions listed
in Table 3.3.11-1. These discussions are intended as examples of what
should be provided for each Function when the plant specific list is
prepared.

1. [Wide Range] Neutron FIdx

[W'ide Range] Neutron Flux indication is provided to verify reactor
shutdown.

[ At this unit, the [Wide Range] Neutron Flux PAM channels consist of
the following: ]
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LCO (continued)

2,3.

Reactor Coolant System (RCS) Hot and Cold Leg Temperature

RCS Hot and Cold Leg Temperatures are Category | variables
provided for verification of core cooling and long term surveillance.

Reactor outlet temperature inputs to the PAM are provided by two
fast response resistance elements and associated transmitters in
each loop. The channels provide indication over a range of 32°F to
700°F.

Reactor Coolant System Pressure (wide range)

RCS Pressure (wide range) is a Category | variable, provided for
verification of core cooling and RCS integrity long term surveillance.

Wide range RCS loop pressure is measured by pressure transmitters
with a span of 0 psig to 3000 psig. The pressure transmitters are
located outside the containment. Redundant monitoring capability is
provided by two trains of instrumentation. Control room indications
are provided through the inadequate core cooling (ICC) plasma
display. The ICC plasma display i< the primary indication used by
the operator during an accident. Therefore, the PAM instrumentation
Specification deals specifically with this portion of the instrument
channel.

In some plants, RCS pressure is a Type A variable because the
operator uses this indication to monitor the cooldown of the RCS
following a steam generator tube rupture or small break loss of
coolant accident (LOCA). Operator actions to maintain a controlled
cooldown, such as adjusting steam generator pressure or level,
would use this indication. Furthermore, RCS pressure is one factor
that may be used in decisions to terminate reactor coolant pump
operation.

Reactor Vessel Water Level

Reactor Vessel Water Level is provided for verification and long term
surveillance of core cooling.
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LCO (continued)

6.

7.

The Reactor Vessel Water Level Monitoring System provides a direct
measurement of the collapsed liquid level above the fuel alignment
plate. The collapsed leve! represents the amount of liquid mass that
is in the reactor vessel above the core. Measurement of the
collapsed water level is selected because it is a direct indication of
the water inventory. The collapsed level is obtained over the same
temperature and pressure range as the saturation measurements,
thereby encompassing all operating and accident conditions where it
must function. Also, it functions during the recovery interval.
Therefore, it is designed to survive the high steam temperature that
may occur during the preceding core recovery interval.

The level range extends from the top of the vessel down to the top of
the fuel alignment plate. The response time is short enough to track
the level during small break LOCA events. The resolution is
sufficient to show the initial level drop, the key locations near the hot
leg elevation, and the lowest levels just above the alignment plate.
This provides the operator with adequate indication to track the
progression of the accident and to detect the consequences of its
mitigating actions or the functionality of automatic equipment.

Containment Sump Water Level (wide range)

Containment Sump Water Level is provided for verification and long
term surveillance of RCS integrity.

[ For this unit, Containment Sump Water Level instrumentation
consists of the following: ]

Containment Pressure (wide range)

Containment Pressure is provided for verification of RCS and
containment OPERABILITY.

[ For this unit, Containment Pressure instrumentation consists of the
following: ]

Penetration Flow Path Containment Isolation Valve Position

Containment Isolation Valve Position is provided for verification of
containment OPERABILITY.
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LCO (continued)

PCIV position is provided for verification of containment integrity. In
the case of PCIV position, the important information is the isolation
status of the containment penetration. The LCO requires one
channel of valve position indication in the control room to be
OPERABLE for each active PCIV in a containment penetration flow
path, i.e., two total channels of PCIV position indication for a
penetration flow path with two active valves. For containment
penetrations with only one active PCIV having control room
indication, Note (b) requires a single channel of valve position
indication to be OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration via indicated status of
the active valve, as applicable, and prior knowledge of passive valve
or system boundary status. If a penetration flow path is isolated,
position indication for the PCIV(s) in the associated penetration flow
path is not needed to determine status. Therefore, the position
indication for valves in an isolated penetration flow path is not
required to be OPERABLE. Each penetration is treated separately
and each penetration flow path is considered a separate function.
Therefore, separate condition entry is allowed for each inoperable
penetration flow path.

[ For this unit, the PCIV position PAM instrumentation consists of the
following: ]

Containment Area Radiation (high range)

Containment Area Radiation is provided to monitor for the potential of
significant radiation releases and to provide release assessment for
use by operators in determining the need to invoke site emergency
plans.

[ For this unit, Containment Area Radiation instrumentation consists of
the following: ]

CEOG STS
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LCO (continued)

10.

11.

Pressurizer Level

Pressurizer Level is used to determine whether to terminate safety
injection (SI), if still in progress, or to reinitiate Sl if it has been
stopped. Knowledge of pressurizer water level is also used to verify
‘the plant conditions necessary to establish natural circulation in the
RCS and to verify that the plant is maintained in a safe shutdown
condition. :

[ For this unit, Pressurizer Level instrumentation consists of the
following: ]

Steam Generator Water Level

Steam Generator Water Level is provided to monitor operation of
decay heat removal via the steam generators. The Category |
indication of steam generator level is the extended startup range
level instrumentation. The extended startup range level covers a
span of 6 inches to 394 inches above the lower tubesheet. The
measured differential pressure is displayed in inches of water at
68°F. Temperature compensation of this indication is performed
manually by the operator. Redundant monitoring capability is
provided by two trains of instrumentation. The uncompensated level
signal is input to the plant computer, a control room indicator, and the
Emergency Feedwater (EFW) Control System.

At some plants, operator action is based on the control room
indication of Steam Generator Water Level. The RCS response

" during a design basis small break LOCA is dependent on the break

size. For a certain range of break sizes, the boiler condenser mode
of heat transfer is necessary to remove decay heat. At these plants,
extended startup range level is a Type A variable because the
operator must manually raise and control the steam generator level
to establish boiler condenser heat transfer. Operator action is
initiated on a loss of subcooled margin. Feedwater flow is increased
until the indicated extended startup range level reaches the boiler
condenser setpoint.
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LCO (continued)

12.

13, 14, 15, 16.

Condensate Storage Tank (CST) Level

CST Level is provided to ensure water supply for EFW. The CST
provides the ensured, safety grade water supply for the EFW
System. The CST consists of two identical tanks connected by a
common outlet header. Inventory is monitored by a 0 to 144 inch
level indication for each tank. CST Level is displayed on a control
room indicator, strip chart recorder, and plant computer. In addition,
a control room annunciator alarms on low level.

At some plants, CST Level is considered a Type A variable because
the control room meter and annunciator are considered the primary
indication used by the operator. The DBAs that require EFW are the
loss of electric power, steam line break (SLB), and small break
LOCA. The CST is the initial source of water for the EFW System.
However, as the CST is depleted, manual operator action is
necessary to replenish the CST or align suction to the EFW pumps
from the hotwell.

Core Exit Temperature

Core Exit Temperature is provided for verification and long term
surveillance of core cooling.

An evaluation was made of the minimum number of valid core exit
thermocouples necessary for inadequate core cooling detection. The
evaluation determined the reduced complement of core exit
thermocouples necessary to detect initial core recovery and trend the
ensuing core heatup. The evaluations account for core
nonuniformities including incore effects of the radial decay power
distribution and excore effects of condensate runback in the hot legs
and nonuniform inlet temperatures. Based on these evaluations,
adequate or inadequate core cooling detection is ensured with two
valid core exit thermocouples per quadrant.

The design of the Incore Instrumentation System includes a Type K
(chromel alumel) thermocouple within each of the 56 incore
instrument detector assemblies. The junction of each thermocouple
is located a few inches above the fuel assembly, inside a structure
that supports and shields the incore instrument detector assembly
string from flow forces in the outlet plenum region. These core exit
thermocouples monitor the temperature of the reactor coolant as it
exits the fuel assemblies.
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B 3.3.11-8 Rev. 3.0, 03/31/04



./

"

BASES

PAM Instrumentation (Digital)
B 3.3.11

LCO (continued)

17.

The core exit thermocouples have a usable temperature range from
32°F to 2300°F, although accuracy is reduced at temperatures above
1800°F.

Emergency Feedwater (EFW) Flow

EFW Flow is provided to monitor operation of decay heat removal via
the steam generators.

EFW Flow to each steam generator is determined from a differential
pressure measurement calibrated to a span of 0 gpm to 1200 gpm.
Redundant monitoring capability is provided by two independent

* trains of instrumentation for each steam generator. Each differential

pressure transmitter provides an input to a control room indicator
and the plant computer. Since the primary indication used by the
operator during an accident is the control room indicator, the PAM
instrumentation Specification deals specifically with this portion of the
instrument channel.

- At some plants EFW Flow is a Type A variable because operator

action is required to throttle flow during an SLB accident in order to
prevent the EFW pumps from operating in runout conditions. EFW
Flow is also used by the operator to verify that the EFW System is
delivering the correct flow to each steam generator. However, the
primary indication used by the operator to ensure an adequate
inventory is steam generator level.

Two channels are required to be OPERABLE for all but one Function.
Two OPERABLE channels ensure that no single failure within the PAM
instrumentation or its auxiliary supporting features or power sources,
concurrent with failures that are a condition of or result from a specific
accident, prevents the operators from being presented the information
necessary for them to determine the safety status of the plant and to bring
‘the plant to and maintain it in a safe condition foliowing that accident.

- In Table 3.3.11-1 the exception to the two channel requirement is
Containment Isolation Valve Position.
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LCO (continued)

Two OPERABLE channels of core exit thermocouples are required for
each channel in each quadrant to provide indication of radial distribution
of the coolant temperature rise across representative regions of the core.
Power distribution symmetry was considered in determining the specific
number and locations provided for diagnosis of local core problems.
Therefore, two randomly selected thermocouples may not be sufficient to
meet the two thermocouples per channel requirement in any quadrant.
The two thermocouples in each channel must meet the additional
requirement that one be located near the center of the core and the other
near the core perimeter, such that the pair of core exit thermocouples
indicate the radial temperature gradient across their core quadrant. Plant
specific evaluations in response to Item II.F.2 of NUREG-0737 (Ref. 3)
should have identified the thermocouple pairings that satisfy these.
requirements. Two sets of two thermocouples in each quadrant ensure a
single failure will not disable the ability to determine the radial
temperature gradient.

For loop and steam generator related variables, the required information
is individual loop temperature and individual steam generator level. In
these cases two channels are required to be OPERABLE for each loop of
steam generator to redundantly provide the necessary information.

In the case of Containment Isolation Valve Position, the important
information is the status of the containment penetrations. The LCO
requires one position indicator for each active containment isolation valve.
This is sufficient to redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve and prior
knowledge of the passive valve or via system boundary status. If a
normally active containment isolation valve is known to be closed and
deactivated, position indication is not needed to determine status.
Therefore, the position indication for valves in this state is not required to
be OPERABLE.

APPLICABILITY

The PAM instrumentation LCO is applicable in MODES 1, 2, and 3.
These variables are related to the diagnosis and preplanned actions
required to mitigate DBAs. The applicable DBAs are assumed to occur in
MODES 1, 2, and 3. In MODES 4, 5, and 6, plant conditions are such
that the likelihood of an event occurring that would require PAM
instrumentation is low; therefore, PAM instrumentation is not required to
be OPERABLE in these MODES.
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ACTIONS A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of this Specification
may be entered independently for each Function listed in Table 3.3.11-1.

' The Completion Time(s) of the inoperable channel(s) of a Function will be

tracked separately for each Function starting from the time the Condition

“was entered for that Function.

Al

When one or more Functions have one required channel that is
inoperable, the required inoperable channel must be restored to
OPERABLE status within 30 days. The 30 day Completion Time is based
on operating experience and takes into account the remaining

- OPERABLE channel (of in the case of a Function that has only one

required channel, other non-Regulatory Guide 1.97 instrument channels
to monitor the Function), the passive nature of the instrument (no critical
automatic action is assumed to occur from these instruments), and the
low probability of an event requiring PAM instrumentation during this
interval.

B.1

This Required Action specifies initiation of actions in accordance with
Specification 5.6.7, which requires a written report to be submitted to the

Nuclear Regulatory Commission. This report discusses the results of the |
-root cause evaluation of the inoperability and identifies proposed

restorative Required Actions. This Required Action is appropriate in lieu
of a shutdown requirement, given the likelihood of plant conditions that
would require information provided by this instrumentation. Also,
alternative Required Actions are identified before a loss of functional
capability condition occurs. '

C1

When one or more Functions have two required channels inoperable (i.e.,

-two channels inoperable in the same Function), one channel in the
‘Function should be restored to OPERABLE status within 7 days. The

Completion Time of 7 days is based on the relatively low probability of an
event requiring PAM instrumentation operation and the availability of
alternate means to obtain the required information. Continuous operation
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ACTIONS (continued)

with two required channels inoperable in a Function is not acceptable
because the altemate indications may not fully meet all performance
qualification requirements applied to the PAM instrumentation. Therefore,
requiring restoration of one inoperable channel of the Function limits the
risk that the PAM Function will be in a degraded condition should an
accident occur.

D.1

This Required Action directs entry into the appropriate Condition
referenced in Table 3.3.11-1. The applicable Condition referenced in the
Table is Function dependent. Each time Required Action C.1 is not met,
and thé associated Completion Time has expired, Condition D is entered
for that channel and provides for transfer to the appropriate subsequent
Condition.

E.1and E.2

If the Required Action and associated Completion Time of Condition C
are not met and Table 3.3.11-1 directs entry into Condition E, 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 MODE 3 within
6 hours and to MODE 4 within 12 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.

[EA

At this plant, alternate means of monitoring Reactor Vessel Water Level
and Containment Area Radiation have been developed and tested.
These alternate means may be temporarily installed if the normal PAM
channel cannot be restored to OPERABLE status within the allotted time.
If these altemate means are used, the Required Action is not to shut
down the plant, but rather to follow the directions of Specification 5.6.7.
The report provided to the NRC should discuss whether the alternate
means are equivalent to the installed PAM channels, justify the areas in
which they are not equivalent, and provide a schedule for restoring the
normal PAM channels. ]
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SURVEILLANCE
REQUIREMENTS

A Note at the beginning of the SR Table ébeciﬂes thatthe following SRs
apply to each PAM instrumentation Function found in Table 3.3.11-1.

SR 3.3.11.1

- Performance of the CHANNEL CHECK once every 31 days ensures 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. Itis based on the assumption that
instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift in
one of the channels or of 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 sensor or the signal processing equipment has drifted outside its
limit. If the channels are within the criteria, it is an indication that the
channels are OPERABLE. If the channels are normally off scale during
times when surveillance is required, the CHANNEL CHECK will only -
verify that they are off scale in the same direction. Off scale low current
loop channels are verified to be reading at the bottom of the range and
not failed downscale.

The Frequency of 31 days is based upon plant operating experience with
regard to channel OPERABILITY and drift, which demonstrates that
failure of more than one channel of a given Function in any 31 day
interval is a rare event. The CHANNEL CHECK supplements less formal,
but more frequent, checks of channel during normal operational use of
the displays associated with this LCO's required channels. '

SR 3.3.11.2

A CHANNEL CALIBRATION is performed every [18] months or
approximately every refueling. CHANNEL CALIBRATION is a complete
check of the instrument channel including the sensor. The Surveillance
verifies the channel responds to the measured parameter within the
necessary range and accuracy. A Note allows exclusion of the neutron
detectors from the CHANNEL CALIBRATION.
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SURVEILLANCE REQUIREMENTS (continued)

[ At this unit, CHANNEL CALIBRATION shall find measurement errors are

within the following acceptance criteria: ]

For the Containment Area Radiation instrumentation, a CHANNEL
CALIBRATION may consist of an electronic calibration of the channel, not
including the detector, for range decades above 10 R/hr, and a one point
calibration check of the detector below 10 R/hr with a gamma source.

Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the resistance temperature detectors (RTD) sensors is
accomplished by an inplace cross calibration that compares the other
sensing elements with the recently installed sensing element.

Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the Core Exit thermocouple sensors is accomplished by
an inplace cross calibration that compares the other sensing elements
with the recently installed sensing element.

The Frequency is based upon operating experience and consistency with
the typical industry refueling cycle and is justified by the assumption of an
[18] month calibration interval for the determination of the magnitude of
equipment drift.

REFERENCES

[ 1. Plant specific document (e.g., FSAR, NRC Regulatory Guide 1.97,
SER letter). ]

2. Regulatory Guide 1.97.
3. NUREG-0737, Supplement 1.

4. NRC Safety Evaluation Report (SER).
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Remote Shutdown System (Analog)
B 3.3.12

B 3.3 INSTRUMENTATION

B 3.3.12 Remote Shutdown System (Analog)

BASES

BACKGROUND

The Remote Shutdown System provides the control room operator with
sufficient instrumentation and controls to place and maintain the unit in a
safe shutdown condition from a location other than the control room. This
capability is necessary to protect against the possibility that the control
room becomes inaccessible. A safe shutdown condition is defined as

"MODE 3. With the unit in MODE 3, the [Auxiliary Feedwater (AFW) -

System] and the steam generator safety valves or the steam generator
atmospheric dump valves can be used to remove core decay heat and
meet all safety requirements. The long term supply of water for the [AFW
System)] and the ability to borate the Reactor Coolant System (RCS) from
outside the control room allow extended operation in MODE 3.

In the event that the control room becomes inaccessible, the operators
can establish control at the remote shutdown panel and place and

" maintain the unit in MODE 3. Not all controls and necessary transfer

switches are located at the remote shutdown panel. Some controls and
transfer switches will be operated locally at the switchgear, motor control
panels, or other local stations. The unit automatically reaches MODE 3
following a unit shutdown and can be maintained safely in MODE 3 for an
extended period of time.

The OPERABILITY of the Remote Shutdown System control and
instrumentation Functions ensures that there is sufficient information
available on selected plant parameters to place and maintain the plant in
MODE 3, should the control room become inaccessible.

APPLICABLE
SAFETY
ANALYSES

. The Remote Shutdown System is required to provide equipment at

appropriate locations outside the control room with a capability to
promptly shut down and maintain the plant in a safe condition in MODE 3.

The criteria governing the design and the specific system requirements of
the Remote Shutdown System are located in 10 CFR 50, Appendix A,
GDC 19, and Appendix R (Ref. 1).

The Remote Shutdown System satlsf es Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO

The Remote Shutdown System LCO provides the requirements for the
OPERABILITY of the instrumentation and controls necessary to place
and maintain the unit in MODE 3 from a location other than the control
room. The instrumentation and controls required are listed in

Table B 3.3.12-1.
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LCO (continued)

The controls, instrumentation, and transfer switches are those required
for:

e Core Reactivity Control (initial and long term),
¢ RCS Pressure Control,

¢ Decay Heat Removal via the [AFW System] and the safety valves or
steam generator ADVs,

¢ RCS Inventory Control via charging flow, and

o Safety support systems for the above Functions, as well as service
water, component cooling water, and onsite power including the
diesel generators.

A Function of a Remote Shutdown System is OPERABLE if all instrument
and contro! channels needed to support the remote shutdown Functions
are OPERABLE. In some cases, Table B 3.3.12-1 may indicate that the
required information or control capability is available from several
alternate sources. In these cases, the Function is OPERABLE as long as
one channel of any of the alternate information or control sources for
each Function is OPERABLE.

The Remote Shutdown System instrumentation and control circuits
covered by this LCO do not need to be energized to be considered
OPERABLE. This LCO is intended to ensure that the instrument and
control circuits will be OPERABLE if plant conditions require that the
Remote Shutdown System be placed in operation.

APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1, 2, and 3.
This is required so that the unit can be placed and maintained in MODE 3
for an extended period of time from a location other than the control room.

This LCO is not applicable in MODE 4, 5, or 6. In these MODES, the unit
is already subcritical and in the condition of reduced RCS energy. Under
these conditions, considerable time is available to restore necessary
instrument control Functions if control room instruments or control
become unavailable.
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ACTIONS

A Remote Shutdown System division is inoperable when each Function is
not accomplished by at least one designated Remote Shutdown System
channel that satisfies the OPERABILITY. criteria for the channel's
Function. These criteria are outlined in the LCO section of the Bases.

A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be
entered independently for each Function. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked separately for
each Function, starting from the time the Condition was entered for that
Function.

A1l

Condition A addresses the situation where one or more channels 6f the

'~ Remote Shutdown System are inoperable. This includes the control and
- transfer switches for any required Function.

The Required Action is to restore the divisions to OPERABLE status

‘within 30 days. The Completion Time is based on operating experience

and the low probability of an event that would require evacuation of the
control room.

B.1and B.2

If the Required Action and associated Completion Time of Condition A
are 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 at least
MODE 3 within 6 hours and to MODE 4 within [12] hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required MODE from full power conditions in an orderly manner
and without challenging plant systems.
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SURVEILLANCE
REQUIREMENTS

[SR 3.3.12.1

Performance of the CHANNEL CHECK once every 31 days ensures 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 of something even more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying that
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 sensor or the signal
processing equipment has drifted outside its limit. As specified in the
Surveillance, a CHANNEL CHECK is only required for those channels
that are normally energized. If the channels are within the criteria, it is an
indication that the channels are OPERABLE. If the channels are normally
off scale during times when surveillance is required, the CHANNEL
CHECK will only verify that they are off scale in the same direction. Off
scale low current loop channels are verified to be reading at the bottom of
the range and not failed downscale. .

The Frequency is based on plant operating experience that demonstrates
channel failure is rare. ]

SR 3.3.12.2

SR 3.3.12.2 verifies that each required Remote Shutdown System
transfer switch and control circuit performs its intended function. This
verification is performed from the reactor shutdown panel and locally, as
appropriate. Operation of the equipment from the remote shutdown panel
is not necessary. The Surveillance can be satisfied by performance of a
continuity check. This will ensure that if the control room becomes
inaccessible, the plant can be placed and maintained in MODE 3 from the
reactor shutdown panel and the local control stations. 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 demonstrates that Remote Shutdown
System control channels seldom fail to pass the Surveillance when
performed at a Frequency of once every [18] months.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.12.3

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
to the measured parameter within the necessary range and accuracy.
Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the resistance temperature detectors (RTD) sensors is
accomplished by an inplace cross calibration that compares the other
sensing elements with the recently installed sensing element.

The 18 month Frequency is based upon 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 thé reactor at power.

The SR is modified by a Note, which excludes neutron detectors from the
CHANNEL CALIBRATION.

[SR 3.3.12.4

SR 3.3.12.4 is the performance of a CHANNEL FUNCTIONAL TEST
every 18 months. A successful test of the required contact(s) of a
channel relay may be performed by the verification of the change of state
of a single contact of the relay. This clarifies what is an acceptable
CHANNEL FUNCTIONAL TEST of a relay. This is acceptable because

~ all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. This Surveillance
should verify the OPERABILITY of the reactor trip circuit breaker (RTCB)
open/closed indication on the remote shutdown panels by actuating the
RTCBs. The Frequency of 18 months was chosen because the RTCBs
cannot be exercised while the unit is at power. Operating experience has
shown that these components usually pass the Surveillance when
performed at a Frequency of once every 18 months. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint. )

REFERENCES

1. 10 CFR 50, Appendix A, GDC 19, and Appendix R.
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Table B 3.3.12-1 (page 1 of 1)
Remote Shutdown System Instrumentation and Controls

NOTE

This Table is for illustration purposes only. It does not attempt to encompass every Function used at every unit, but
does contain the types of Functions commonly found.

FUNCTION/INSTRUMENT
OR CONTROL PARAMETER

REQUIRED
NUMBER OF DIVISIONS

1. Reactivity Control

a.
b.
c.

d.

Log Power Neutron Flux
Source Range Neutron Flux
Reactor Trip Circuit Breaker Position

Manual Reactor Trip

2. Reactor Coolant System Pressure Control

a.

Pressurizer Pressure or RCS Wide Range
Pressure

Pressurizer Power Operated Relief Valve Control
and Block Valve Contro!

3. Decay Heat Removal via Steam Generators

f.

Reactor Coolant\ Hot Leg Temperature
Reactor Coolant Cold Leg Temperature
Auxiliary Feedwater Controls

Steam Generator Pressure

Steam Generator Level or Auxiliary Feedwater
Flow

Condensate Storage Tank Level!

4. Reactor Coolant System Inventory Control

a.

b.

Pressurizer Level!

Reactor Coolant Charging Pump Controls

{1
(1

[1 per trip breaker]
(2]

(1

{1, controls must be for power operated relief
valve and block valves on same line]

[1 per loop}
(1 per loop}
()]
[1 per steam generator]

[1 per steam generator]

m

(1
o)

REVIEWER'S NOTE

The number of channels that fulfill GDC 19 requirements for the number of OPERABLE channels required depends
upon the plant's licensing basis as described in the NRC plant specific Safety Evaluation Report (SER) (Ref. 2).
Generally, two divisions are required to be OPERABLE. However, only one channel is required if the plant has

justified such a design and the NRC's SER accepled the justification.
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B 3.3 INSTRUMENTATION

B 3.3.12 Remote Shutdown System (Digital)

BASES

BACKGROUND

The Remote Shutdown System provides the control room operator with
sufficient instrumentation and controls to place and maintain the unit in a
safe shutdown condition from a location other than the control room. This
capability is necessary to protect against the possibility that the control
room becomes inaccessible. A safe shutdown condition is defined as
MODE 3. With the unit in MODE 3, the [Auxiliary Feedwater (AFW)
System] and the steam generator safety valves or the steam generator
atmospheric dump valves can be used to remove core decay heat and
meet all safety requirements. The long term supply of water for the [AFW
System] and the ability to borate the Reactor Coolant System (RCS) from
outside the control room allow extended operation in MODE 3.

In the event that the control room becomes inaccessible, the operators
can establish control at the remote shutdown panel and place and
maintain the unit in MODE 3. Not all controls and necessary transfer
switches are located at the remote shutdown panel. Some controls and
transfer switches will be operated locally at the switchgear, motor control
panels, or other local stations. The unit automatically reaches MODE 3
following a unit shutdown and can be maintained safely in MODE 3 for an
extended period of time.

The OPERABILITY of the Remote Shutdown System control and
instrumentation Functions ensures that there is sufficient information
available on selected plant parameters to bring the plant to, and maintain
it in, MODE 3 should the control room become inaccessible.

APPLICABLE
SAFETY
ANALYSES

The Remote Shutdown System is required to provide equipment at
appropriate locations outside the control room with a capability to
promptly shut down the plant and maintain it in a safe condition in
MODE 3.

The criteria governing the'dési'gn,and the specific system requirements of
the Remote Shutdown System are located in 10 CFR 50, Appendix A,
GDC 19 (Ref. 1) and Appendix R (Ref. 2).

The Remote Shutdown System satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii). :

CEOG STS
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BASES

Remote Shutdown System (Digital)
: B3.3.12

LCO

The Remote Shutdown System LCO provides the requirements for the
OPERABILITY of the instrumentation and controls necessary to place
and maintain the plant in MODE 3 from a location other than the control
room. The instrumentation and controls required are listed in

Table B 3.3.12-1.

The controls, instrumentation, and transfer switches are those required
for:

e Reactivity Control (initial and long term),

e RCS Pressure Control,
e Decay Heat Removal,
e RCS Inventory Control, and

o Safety support systems for the above Functions, as well as service
water, component cooling water, and onsite power including the
diesel generators.
A Function of a Remote Shutdown System is OPERABLE if all instrument ‘ P
and control channels needed to support the remote shutdown Functions \./
are OPERABLE. In some cases, Table B 3.3.12-1 may indicate that the
required information or control capability is available from several
alternate sources. In these cases, the Remote Shutdown System is
OPERABLE as long as one channel of any of the alternate information or
control sources for each Function is OPERABLE.

The Remote Shutdown System instrumentation and control circuits
covered by this LCO do not need to be energized to be considered
OPERABLE. This LCO is intended to ensure that the instrument and
control circuits will be OPERABLE if plant conditions require that the
Remote Shutdown System be placed in operation.

APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1, 2, and 3.
This is required so that the unit can be placed and maintained in MODE 3
for an extended period of time from a location other than the control room.

This LCO is not applicable in MODE 4, 5, or 6. In these MODES, the unit
is already subcritical and in the condition of reduced RCS energy. Under
these conditions, considerable time is available to restore necessary
instrument control Functions if control room instruments or control
become unavailable.

CEOG STS
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BASES

'Remote Shutdown System (Digital)
B 3.3.12

ACTIONS

A Remote Shutdown System division is inoperable when each Function is
not accomplished by at least one designated Remote Shutdown System
channel that satisfies the OPERABILITY criteria for the channel's
Function. These criteria are outlined in the LCO section of the Bases.

A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be
entered independently for each Function. The Completion Time(s) of the
inoperable channel(s)/train(s) of a Function will be tracked separately for
each Function starting from the time the Condition was entered for that
Function. -

Al

Condition A addresses the situation where one or more channels of the

- Remote Shutdown System are inoperable. This includes the control and

transfer switches for any required Function.

The Required Action is to restore the divisions to OPERABLE status
within 30 days. The Completion Time is based on operating experience
and the low probability of an event that would require evacuation of the
control room.

B.1and B.2

If the Required Action and associated Completion Time of Condition A
are 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 at least
MODE 3 within 6 hours and to MODE 4 within {12] hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required MODE from full power conditions in an orderly manner
and without challenging plant systems.

CEOG STS
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BASES

Remote Shutdown System (Digital)
B 3.3.12

SURVEILLANCE
REQUIREMENTS

[SR 3.3.12.1

Performance of the CHANNEL CHECK once every 31 days ensures 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 of something even more serious. A CHANNEL
CHECK will detect gross channel failure; thus, it is key to verifying that
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 sensor or the signal
processing equipment has drifted outside its limit. As specified in the
Surveillance, a CHANNEL CHECK is only required for those channels
that are normally energized.

The Frequency is based on plant operating experience that demonstrates
channel failure is rare. ]

SR_3.3.12.2

SR 3.3.12.2 verifies that each required Remote Shutdown System
transfer switch and control circuit performs its intended function. This
verification is performed from the reactor shutdown panel and locally, as
appropriate. Operation of the equipment from the remote shutdown panel
is not necessary. The Surveillance can be satisfied by performance of a
continuity check. This will ensure that if the control room becomes
inaccessible, the plant can be brought to and maintained in MODE 3 from
the reactor shutdown panel and the local control stations. 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 demonstrates that Remote Shutdown
System control channels seldom fail to pass the Surveillance when
performed at a Frequency of once every [18] months.

CEOG STS

B3.3.124 Rev. 3.0, 03/31/04

J



\_’ BASES

Remote Shutdown System (Digital)
B 3.3.12

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.123

CHANNEL CALIBRATION is a complete check of the instrument channel
including the sensor. The Surveillance verifies that the channel responds
to the measured parameter within the necessary range and accuracy.
Whenever a sensing element is replaced, the next required CHANNEL
CALIBRATION of the resistance temperature detectors (RTD) sensors is
accomplished by an inplace cross calibration that compares the other
sensing elements with the recently installed sensing element.

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.

[SR 3.3.12.4

SR 3.3.12.4 is the performance of a CHANNEL FUNCTIONAL TEST
every 18 months. This Surveillance should verify the OPERABILITY of
the reactor trip circuit breaker (RTCB) cpen/closed indication on the
remote shutdown panels by actuating the RTCBs. A successful test of
the required contact(s) of a channel relay may be performed by the
verification of the change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay.

- This is acceptable because all of the other required contacts of the relay

are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions. The Frequency of 18 months was chosen because the
RTCBs cannot be exercised while the unit is at power. Operating
experience has shown that these components usually pass the
Surveillance when performed at a Frequency of once every 18 months.
Therefore, the Frequency was concluded to be acceptable from a

" reliability standpoint. ]

3. NRC Safety Evaluation Report (SER).

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.
2. 10 CFR 50, Appendix R.
CEOG STS
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Remote Shutdown System (Digital)
B3.3.12

Table B 3.3.12-1 (page 1 of 1)
Remote Shutdown System Instrumentation and Controls

NOTE
This Table is for illustration purposes only. It does not attempt to encompass every Function used at every unit, but
does contain the types of Functions commonly found.

FUNCTION/INSTRUMENT REQUIRED
OR CONTROL PARAMETER NUMBER OF DIVISIONS

1. Reacltivity Control

a. Log Power Neutron Flux (1)
b. Source Range Neutron Flux 1
c. Reactor Trip Circuit Br.eaker Position [1 per trip breaker]
d. Manual Reactor Trip [4]

2. Reactor Coolant System Pressure Control

a. Pressurizer Pressure or RCS Wide Range (1]
Pressure

b., Pressurizer Power Operated Relief Valve Control [1, controls must be for power operated relief
and Block Valve Control valve and block valves on same line]

3. Decay Heat Removal via Steam Generators

a. Reactor Coolanf\ Hot Leg Temperature [1 per loop]

b. Reactor Coolant Cold Leg Temperature [1 per loop]

c. Auxiliary Feedwater Controls [1]

d. Steam Generator Pressure ) [1 per steam generator]

e. SFtIeam Generator Level or Auxiliary Feedwater [1 per steam generator]
ow

f.  Condensate Storage Tank Level (1

4. Reactor Coolant System Inventory Control
a. Pressurizer Level 1

b. Reactor Coolant Charging Pump Controls 1

REVIEWER'S NOTE
The number of channels that fulfill GDC 19 requirements for the number of OPERABLE channels required depends
upon the plant's licensing basis as described in the NRC plant specific Safety Evaluation Report (SER) (Ref. 3).
Generally, two divisions are required to be OPERABLE. However, only one channel is required if the plant has
justified such a design and the NRC's SER accepted the justification.

CEOG STS B 3.3.12-6 Rev. 3.0, 03/31/04
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[Logarithmic] Power Monitoring Channels (Analog)
B 3.3.13

v B 3.3 INSTRUMENTATION

B 3.3.13 [Logarithmic] Power Monitoring Channels (Analog)

BASES

BACKGROUND

| The [logarithmic] power monitoring channels provide neutron flux power
indication from < 1E-7% RTP to > 100% RTP. They also provide reactor

protection when the reactor trip circuit breakers (RTCBs) are shut, in the
form of a Power Rate of Change - High trip (analog plants) or a
[Logarithmic] Power Level - High trip (digital plants).

This LCO addresses MODES 3, 4, and 5 with the RTCBs open. When
the RTCBs are shut, the [logarithmic] power monitoring channels are
addressed by LCO 3.3.2, "Reactor Protective System (RPS)
Instrumentation - Shutdown.”

When the RTCBs are open, two of the four wide range power channels
must be available to monitor neutron flux power. In this application, the
RPS channels need not be OPERABLE since the reactor trip Function is
not required. By monitoring neutron flux power when the RTCBs are

~..open, loss of SDM caused by boron dilution can be detected as an
.increase in flux. Alarms are also provided when power increases above

the fixed bistable setpoints. For plants employing separate post accident,
[logarithmic] nuclear instrumentation channels with adequate range, these
can be substituted for the [logarithmic] power range channels. Two
channels must be OPERABLE to provide single failure protection and to
facilitate detection of channel failure by providing CHANNEL CHECK
capability.

APPLICABLE
SAFETY
ANALYSES

The [logarithmic] power monitoring channels are necessary to monitor
core reactivity changes. They are the primary means for detecting and
triggering operator actions to respond to reactivity transients initiated from
conditions in which the RPS is not required to be OPERABLE. They also
trigger operator actions to anticipate RPS actuation in the event of
reactivity transients starting from shutdown or low power conditions. The
[logarithmic] power monitoring channel's LCO requirements support
compliance with 10 CFR 50, Appendix A, GDC 13 (Ref. 1). The FSAR,
Chapters [7] and [15] (Refs. 2 and 3, respectively), describes the specific
[logarithmic] power monitoring channel features that are critical to comply
with the GDC.

The OPERABILITY of [logarithmic) power monitoring channels is
necessary to meet the assumptions of the safety analyses and provide for
the mitigation of accident and transient conditions.

The [logarithmic] power monitoring channels satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

CEOG STS

B 3.3.13-1 Rev. 3.0, 03/31/04



BASES

[Logarithmic] Power Monitoring Channels (Analog)
B3.3.13

LCO

The LCO on the [logarithmic] power monitoring channels ensures that
adequate information is available to verify core reactivity conditions while
shut down.

A minimum of two [logarithmic] power monitoring channels are required to
be OPERABLE. Some plants may have either four or six channels
capable of performing this function. In these cases, multiple failures may
be tolerated while the plants are still complying with LCO requirements.

APPLICABILITY

In MODES 3, 4, and 5, with RTCBs open or the Control Element
Assembly (CEA) Drive System not capable of CEA withdrawal,
[logarithmic] power monitoring channels must be OPERABLE to monitor
core power for reactivity changes. In MODES 1 and 2, and in MODES 3,
4, and 5 with the RTCBs shut and the CEAs capable of withdrawal, the
[logarithmic] power monitoring channels are addressed as part of the
RPS in LCO 3.3.1, "Reactor Protective System (RPS) Instrumentation -
Operating.”

The requirements for source range neutron flux monitoring in MODE 6
are addressed in LCO 3.9.2, "Nuclear Instrumentation.” The source
range nuclear instrumentation channels provide neutron flux coverage
extending an additional one to two decades below the [logarithmic]
channels for use during refueling, when neutron flux may be extremely
low. They are built into the [logarithmic] neutron flux channels in the
analog plants and in many of the post accident channels used in both the
digital and analog plants.

ACTIONS

A.1and A2

With one required channel inoperable, it may not be possible to perform a
CHANNEL CHECK to verify that the other required channel is
OPERABLE. Therefore, with one or more required channels inoperable,
the flogarithmic] power monitoring Function cannot be reliably performed.
Consequently, the Required Actions are the same for one required
channel inoperable or more than one required channel inoperable. The
absence of reliable neutron flux indication makes it difficult to ensure
SDM is maintained. Required Action [A.1] is modified by a Note to
indicate that normal plant control operations that individually add limited
positive reactivity (e.g., temperature or boron fluctuations associated with
RCS inventory management or temperature control) are not precluded by
this Action, provided they are accounted for in the calculated SDM.

CEOG STS
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BASES

[Logarithmic] Power Monitoring Channels (Analog)
2 : B 3.3.13

ACTIONS (continued)

SDM must be verified periodically to ensure that it is being maintained.
Both required channels must be restored as soon as possible. The initial
Completion Time of 4 hours and once every 12 hours thereafter to
perform SDM verification takes into consideration that Required

Action A.1 eliminates many of the means by which SDM can be reduced.
These Completion Times are also based on operating experience in
performing the Required Actions and the fact that plant conditions will
change slowly. :

SURVEILLANCE
REQUIREMENTS

SR 3.3.13.1

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each required
channel every 12 hours. A CHANNEL CHECK is normally a comparison
of the parameter indicated on one channel to a similar parameter on other
channels. Itis based upon the assumption that instrument channels
monitoring the same parameter should read approximately the same
value. Significant deviations between instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect gross
channel failure; thus, it is key to verifying that the instrumentation
continues to operate properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff and should be based
on a combination of the channel instrument uncertainties including control
isolation, indication, and readability. If a channel is outside the criteria, it
may be an indication that the transmitter or the signal processing

- equipment has drifted outside its limits. If the channels are within the

criteria, it is an indication that the channels are OPERABLE.

The Frequency, about once every shift, is based on operating experience
that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is
extremely low, CHANNEL CHECK minimizes the chance of loss of
protective function due to failure of redundant channels. CHANNEL
CHECK supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of displays associated with
the LCO required channels.

CEOG STS
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[Logarithmic] Power Monitoring Channels (Analog)
B 3.3.13

SURVEILLANCE REQUIREMENTS (continued)

A CHANNEL FUNCTIONAL TEST is performed every [92] days to ensure
that the entire channel is capable of properly indicating neutron flux. A
successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL
TEST of a relay. This is acceptable because all of the other required
contacts of the relay are verified by other Technical Specifications and
non-Technical Specifications tests at least once per refueling interval with
applicable extensions. Internal test circuitry is used to feed preadjusted
test signals into the preamplifier to verify channel alignment. It is not
necessary to test the detector, because generating a meaningful test
signal is difficult; the detectors are of simple construction, and any failures
in the detectors will be apparent as change in channel output. This
Frequency is the same as that employed for the same channels in the
other applicable MODES. [At this unit, the channel trip Functions tested
by the CHANNEL FUNCTIONAL TEST are as follows:]

SR _3.3.13.3

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A
CHANNEL CALIBRATION is performed every [18] months. The
Surveillance is a complete check and readjustment of the [logarithmic]
power channel from the preampilifier input through to the remote
indicators. The Surveillance verifies that the channel responds to a
measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational between successive surveillances.
CHANNEL CALIBRATIONS must be performed consistent with the plant

- specific setpoint analysis.

This SR is modified by a Note to indicate that it is not necessary to test
the detector because generating a meaningful test signal is difficult; the
detectors are of simple construction, and any failures in the detectors will
be apparent as change in channel output. This Frequency is the same as
that employed for the same channels in the other applicable MODES.

REFERENCES

CEOG STS

1. 10 CFR 50, Appendix A, GDC 13.
2. FSAR, Chapter[7].

3. FSAR, Chapter [15].
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[Logarithmic] Power Monitoring Channels (Digital)
B 3.3.13

B 3.3 INSTRUMENTATION

B 3.3.13 [Logarithmic] Power Monitoring Channels (Digital)

BASES

BACKGROUND

- The [logarithmic] power monitoring channels provide neutron flux power

indication from < 1E-7% RTP to > 100% RTP. They also provide reactor
protection when the reactor trip circuit breakers (RTCBs) are shut, in the
form of a Power Rate of Change - High trip (analog plants) or a

‘[Logarithmic] Power Leve! - High trip (digital plants).

This LCO addresses MODES 3, 4, and 5 with the RTCBs open. When
the RTCBs are shut, the [logarithmic] power monitoring channels are
addressed by LCO 3.3.2, "Reactor Protective System (RPS)
Instrumentation - Shutdown."

When the RTCBs are open, two of the four wide range power channels
must be available to monitor neutron flux power. In this application, the
RPS channels need not be OPERABLE since the reactor trip Function is
not required. By monitoring neutron flux (wide range) power when the

- RTCBs are open, loss of SDM caused by boron dilution can be detected

as an increase in flux. Alarms are also provided when power increases
above the fixed bistable setpoints. For plants employing separate post
accident, wide range nuclear instrumentation channels with adequate

- range, these can be substituted for the [logarithmic] power range

channels. Two channels must be OPERABLE to provide single failure
protection and to facilitate detection of channe! failure by providing
CHANNEL CHECK capability. - '

APPLICABLE
SAFETY
ANALYSES

The [logarithmic] power monitoring channels are necessary to monitor
core reactivity changes. They are the primary means for detecting and
triggering operator actipns to respond to reactivity transients initiated from
conditions in which the RPS is not required to be OPERABLE. They also
trigger operator actions to anticipate RPS actuation in the event of
reactivity transients starting from shutdown or low power conditions. The
[logarithmic] power monitoring channel's LCO requirements support
compliance with 10 CFR 50, Appendix A, GDC 13 (Ref. 1). Reference 2
describes the specific [logarithmic] power monitoring channel features
that are critical to comply with the GDC.

The OPERABILITY of [logaﬁthmic] powef monitoring channels is
necessary to meet the assumptions of the safety analyses and provide for
the mitigation of accident and transient conditions.

The [logarithmic] power monitoring channels satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

CEOG STS
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[Logarithmic] Power Monitoring Channels (Digital)
B 3.3.13

LCO

The LCO on the [logarithmic] power monitoring channels ensures that
adequate information is available to verify core reactivity conditions while
shut down. :

A minimum of two [logarithmic) power monitoring channels are required to
be OPERABLE. Some plants may have four or six channels capable of
performing this function. In these cases, multiple failures may be
tolerated while the plants are still complying with LCO requirements.

APPLICABILITY

In MODES 3, 4, and 5, with RTCBs open or the Control Element
Assembly (CEA) Drive System not capable of CEA withdrawal,
[logarithmic] power monitoring channels must be OPERABLE to monitor
core power for reactivity changes. In MODES 1 and 2, and in MODES 3,
4, and 5, with the RTCBs shut and the CEAs capable of withdrawal, the
[logarithmic] power monitoring channels are addressed as part of the
RPS in LCO 3.3.1, "Reactor Protective System (RPS) Instrumentation -
Operating.”

The requirements for source range neutron flux monitoring in MODE 6
are addressed in LCO 3.9.2, "Nuclear Instrumentation." The source
range nuclear instrumentation channels provide neutron flux coverage
extending an additional one to two decades below the [logarithmic]
channels for use during refueling, wher. neutron flux may be extremely
low. They are built into the [wide range] neutron flux channels in the

. analog plants and in many of the post accident channels used in both the

digital and analog plants.

ACTIONS

A channel is inoperable when it does not éatisfy the OPERABILITY
criteria for the channel's function. These criteria are outlined in the LCO
section of the Bases.

A.1and A.2

With one required channel inoperable, it may not be possible to perform a
CHANNEL CHECK to verify that the other required channel is
OPERABLE. Therefore, with one or more required channels inoperable,
the [logarithmic] power monitoring Function cannot be reliably performed.
Consequently, the Required Actions are the same for one required
channel inoperable or more than one required channel inoperable. The
absence of reliable neutron flux indication makes it difficult to ensure
SDM is maintained. Required Action [A.1] is modified by a Note to
indicate that normal plant control operations that individually add limited
positive reactivity (e.g., temperature or boron fluctuations associated with
RCS inventory management or temperature control) are not precluded by
this Action, provided they are accounted for in the calculated SDM.

CEOG STS
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[Logarithmic] Power Monitoring Channels (Digital)
: B 3.3.13

ACTIONS (continued)

SDM must be verified periodically to ensure that it is being maintained.
Both required channels must be restored as soon as possible. The initial
Completion Time of 4 hours and once every 12 hours thereafter to
perform SDM verification takes into consideration that Required

Action A.1 eliminates many of the means by which SDM can be reduced.
These Completion Times are also based on operating experience in
performing the Required Actions and the fact that plant conditions will
change slowly. '

SURVEILLANCE
REQUIREMENTS

SR _3.3.13.1

SR 3.3.13.1 is the performance of a CHANNEL CHECK on each required
channe! every 12 hours. A CHANNEL CHECK is normally a comparison
of the parameter indicated on one channel to a similar parameter on other
channels. It is based upon the assumption that instrument channels
monitoring the same parameter should read approximately the same
value. Significant deviations between instrument channels could be an
indication of excessive instrument drift in one of the channels or of
something even more serious. CHANNEL CHECK will detect gross
channel failure; thus, it is key to verifying that the instrumentation
continues to operate properly between each CHANNEL CALIBRATION.

Agreement criteria are determined by the plant staff and should be based
on a combination of the channel instrument uncertainties including control
isolation, indication, and readability. If a channel is outside of the criteria,
it may be an indication that the transmitter or the signal processing
equipment has drifted outside of its limits. If the channels are within the
criteria, it is an indication that the channels are OPERABLE.

The Frequency, about once every shift, is based on operating experience
that demonstrates the rarity of channel failure. Since the probability of
two random failures in redundant channels in any 12 hour period is
extremely low, CHANNEL CHECK minimizes the chance of loss of
protective function due to failure of redundant channels. CHANNEL
CHECK supplements less formal, but more frequent, checks of channel
OPERABILITY during normal operational use of displays associated with
the LCO required channels.

CEOG STS
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BASES

[Logarithmic] Power Monitoring Channels (Digital)
B 3.3.13

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.13.2

A CHANNEL FUNCTIONAL TEST is performed every [92] days to ensure
that the entire channel is capable of properly indicating neutron flux.
Internal test circuitry is used to feed preadjusted test signals into the
preamplifier to verify channel alignment. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL FUNCTIONAL TEST of a relay. This is acceptable
because all of the other required contacts of the relay are verified by other
Technical Specifications and non-Technical Specifications tests at least
once per refueling interval with applicable extensions. Itis not necessary
to test the detector, because generating a meaningful test signal is
difficult; the detectors are of simple construction, and any failures in the
detectors will be apparent as change in channel output. This Frequency
is the same as that employed for the same channels in the other
applicable MODES.

[ At this unit, the channel trip Functions tested by the CHANNEL
FUNCTIONAL TEST are as follows: )

SR 3.3.13.3

SR 3.3.13.3 is the performance of a CHANNEL CALIBRATION. A
CHANNEL CALIBRATION is performed every [18] months. The
Surveillance is a complete check and readjustment of the [logarithmic]
power channel from the preamplifier input through to the remote
indicators. The Surveillance verifies that the channel responds to a
measured parameter within the necessary range and accuracy.
CHANNEL CALIBRATION leaves the channel adjusted to account for
instrument drift between successive calibrations to ensure that the
channel remains operational. CHANNEL CALIBRATIONS must be
performed consistent with the plant specific setpoint analysis.

This SR is modified by a Note to indicate that it is not necessary to test
the detector, because generating a meaningful test signal is difficult; the
detectors are of simple construction, and any failures in the detectors will
be apparent as change in channel output. This test interval is the same
as that employed for the same channels in the other applicable MODES.

REFERENCES

CEOG STS

1. 10 CFR 50, Appendix A, GDC 13.

2. FSAR, Chapter [7] and Chapter [15].
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RCS Pressure, Temperature, and Flow [DNB] Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.1 RCS Pressure, Temperature, and Flow [Departure from Nucleate Boiling (DNB)] Limits

BASES

BACKGROUND

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

. boiling ratio (DNBR) will meet the required criteria for each of the
‘transients analyzed. '

The LCO limits for minimum and maximum RCS pressures as measured
at the pressurizer are consistent with operation within the nominal
operating envelope and are bounded by those used as the initial
pressures in the analyses.

The LCO limits for minimum and maximum RCS cold leg temperatures
are consistent with operation at the indicated power level and are
bounded by those used as the initial temperatures in the analyses.

The LCO limits for minimum RCS flow rate is bounded by the initial flow
rate in the analyses. The RCS flow rate is not expected to vary during
plant operation with all pumps running.

APPLICABLE
SAFETY
ANALYSES -

- The requirements of LCO 3.4.1 represent the initial conditions for DNB

limited transients analyzed in the safety analyses (Ref. 1). The safety
analyses have shown that transients initiated from the limits of this LCO
will meet the DNBR criterion of 2 [1.3]. This is the acceptance limit for the
RCS DNB parameters. Changes to the facility that could impact these
parameters must be assessed for their impact on the DNBR criterion.

The transients analyzed for include loss of coolant flow events and
dropped or struck control element assembly (CEA) events.. A key
assumption for the analysis of these events is that the core power
distribution is within the limits of [LCO 3.1.6, "Regulating CEA Insertion
Limits,” LCO 3.1.7, "Part Length CEA Insertion Limits," LCO 3.2.3,
"AZIMUTHAL POWER TILT (Tq)," and LCO 3.2.5, "AXIAL SHAPE INDEX
(ASI)"]. The safety analyses are performed over the following range of
initial values: RCS pressure [1785-2400] psig, core inlet temperature

. [600-580]°F, and reactor vessel inlet coolant flow rate > [95]%.

The RCS DNB limits satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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RCS Pressure, Temperature, and Flow [DNB] Limits
' B3.4.1

LCO

This LCO specifies limits on the monitored process variables - RCS
pressurizer pressure, RCS cold leg temperature, and RCS total flow rate -
to ensure that the core operates within the limits assumed for the plant
safety analyses. Operating within these limits will result in meeting the
DNBR criterion in the event of a DNB limited transient.

The LCO numerical values for pressure, temperature, and flow rate are
given for the measurement location but have not been adjusted for
instrument error. Plant specific limits of instrument error are established
by the plant staff to meet the operational requirements of this LCO.

APPLICABILITY

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

A Note has been added to indicate the limit on pressurizer pressure may
be exceeded during short term operational transients such as a
THERMAL POWER ramp increase of > 5% RTP per minute or a
THERMAL POWER step increase of > 10% RTP. These conditions
represent short term perturbations where actions to control pressure
variations might be counterproductive. Also, since they represent
transients initiated from power levels < 100% RTP, an increased DNBR
margin exists to offset the temporary pressure variations.

Another set of limits on DNB related parameters is provided in Safety
Limit (SL) 2.1.1, "Reactor Core Safety Limits." Those limits are less
restrictive than the limits of this LCO, but violation of SLs merits a stricter,
more severe Required Action. Should a violation of this LCO occur, the
operator should check whether or not an SL may have been exceeded.

ACTIONS

Al

Pressurizer pressure is a controllable and measurable parameter. RCS
flow rate is not a controllable parameter and is not expected to vary
during steady state operation. With either parameter not within the LCO
limits, action must be taken to restore the out of limit parameter.

The 2 hour Completion Time for restoration of the parameters provides
sufficient time to adjust plant parameters, to determine the cause of the
off normal condition, and to restore the readings within limits. The
Completion Time is based on plant operating experience that shows the
parameter can be restored in this time period.

CEOG STS
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RCS Pressure, Temperature, and Flow [DNB] Limits
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ACTIONS (continued)

B

If Required Action A.1 is not met 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 MODE 2

within 6 hours. In MODE 2, the reduced power condition eliminates the
potential for violation of the accident analysis bounds.

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

ca

Cold leg temperature is a controllable and measurable parameter. If this
parameter is not within the LCO limits, action must be taken to restore the
parameter.

The 2 hour Completion Time is based on plant operating experience that
shows that the parameter can be restored in this time period.

DA

If Required Action C.1 is not met within the associated Completion Time,
THERMAL POWER must be reduced to < [30%] RTP. Plant operation
may continue for an indefinite period of time in this condition. At the
reduced power level, the potential for violation of the DNB limits is greatly
reduced.

The 6 hour Completion Time is a reasonable time that permits power
reduction at an orderly rate in conjunction with even control of SG heat
removal. .

SURVEILLANCE
REQUIREMENTS

SR 34.1.1

Since Required Action A.1 allows a Completion Time of 2 hours to restore
parameters that are not within limits, the 12 hour Surveillance Frequency
for pressurizer pressure is sufficient to ensure that the pressure can be
restored to a normal operation, steady state condition following load
changes and other expected transient operations. The 12 hour interval
has been shown by operating practice to be sufficient to regularly assess
for potential degradation and verify operation is within safety analysis
assumptions.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.1.2

Since Required Action A.1 allows a Completion Time of 2 hours to restore
parameters that are not within limits, the 12 hour Surveillance Frequency
for cold leg temperature is sufficient to ensure that the RCS coolant
temperature can be restored to a normal operation, steady state condition
following load changes and other expected transient operations. The

12 hour interval has been shown by operating practice to be sufficient to
regularly assess for potential degradation and to verify operation is within
safety analysis assumptions.

SR 34.13

The 12 hour Surveillance Frequency for RCS total flow rate is performed
using the installed flow instrumentation. The 12 hour Frequency has
been shown by operating experience to be sufficient to assess for
potential degradation and to verify operation is within safety analysis
assumptions.

This SR is modified by a Note that only requires performance of this SR in
MODE 1. The Note is necessary to allow measurement of RCS flow rate
at normal operating conditions: at power with all RCPs running.

SR 34.14

Measurement of RCS total flow rate by performance of a precision
calorimetric heat balance once every [18] months. This allows the
installed RCS flow instrumentation to be calibrated and verifies that the
actual RCS flow rate is within the bounds of the analyses.

The Frequency of [18) months reflects the importance of verifying flow
after a refueling outage where the core has been altered, which may have
caused an alteration of flow resistance.

The SR is modified by a Note that states the SR is only required to be
performed [24] hours after 2 [90]% RTP. The Note is necessary to allow
measurement of the flow rate at normal operating conditions at power in
MODE 1. The Surveillance cannot be performed in MODE 2 or below,
and will not yield accurate results if performed below 90% RTP.

REFERENCES

CEOG STS

1. FSAR, Section [15].
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.2 RCS Minimum Temperature for Criticality

BASES

BACKGROUND

Establishing the value for the minimum temperature for reactor criticality
is based upon considerations for:

a. Operation within the existing instrumentation ranges and accuracies,
b. Operation within the bounds of the existing accident analyses, and

c. Operation with the reactor vessel above its minimum nil ductility
reference temperature when the reactor is critical.

~ The reactor coolant moderator temperature coefficient used in core

operating and accident analysis is typically defined for the normal
operating temperature range (5632°F to 573°F). The Reactor Protection
System receives inputs from the narrow range hot leg temperature

- detectors, which have a range of 520°F to 620°F. The RCS loop average

temperature (Tav) is controlled using inputs of the same range. Nominal
Tavg for making the reactor critical is 532°F. Safety and operating
analyses for lower temperature have not been made.

APPLICABLE
SAFETY
ANALYSES

There are no accident analyses that dictate the minimum temperature for
criticality, but all low power safety analyses assume initial temperatures
near the [520]°F limit (Ref. 1).

The RCS minimum temperature for criticality satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO

The purpose of the LCO is to prevent criticality outside the normal
operating regime (532°F to 573°F) and to prevent operation in an
unanalyzed condition.

The LCO is only applicable below [535]°F and provides a reasonable
distance to the limit of [520]°F. This allows adequate time to trend its
approach and take corrective actions prior to exceeding the limit.

APPLICABILITY

The reactor has been designed and analyzed to be critical in MODES 1
and 2 only and in accordance with this specification. Criticality is not
permitted in any other MODE. Therefore, this LCO is applicable in
MODE 1, and MODE 2 when Kex 2 1.0. Coupled with the applicability
definition for criticality is a temperature limit. Monitoring is required at or
below a Tavg of [535]°F. The no load temperature of 544°F is maintained
by the Steam Dump Control System.
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ACTIONS

A1l

If Tavg is below [520]°F, 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 2 with Ke¢ < 1.0 within 30 minutes. Rapid reactor shutdown can
be readily and practically achieved within a 30 minute period. The
allowed time reflects the ability to perform this action and to maintain the
plant within the analyzed range.

SURVEILLANCE
REQUIREMENTS

SR 3.4.2.1

RCS loop average temperature is required to be verified at or above
[520]°F every 12 hours. The SR to verify RCS loop average
temperatures every 12 hours takes into account indications and alarms
that are continuously available to the operator in the control room and is
consistent with other routine Surveillances which are typically performed
once per shift. In addition, operators are trained to be sensitive to RCS
temperature during approach to criticality and will ensure that the
minimum temperature for criticality is met as criticality is approached.

REFERENCES

CEOG STS

1. FSAR, Section [15]. -
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.3 RCS Pressure and Temperature (P/T) Limits

BASES

BACKGROUND

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

The PTLR contains P/T limit curves for heatup, cooldown, and inservice
leak and hydrostatic (ISLH) testing, and data for the maximum rate of
change of reactor coolant temperature (Ref. 1).

Each P/T limit curve defines an acceptable region for normal operation.
The usual use of the curves is operational guidance during heatup or
cooldown maneuvering, when 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, and the LCO limits apply mainly to the vessel. The limits do not
apply to the pressurizer, which has different design characteristics and
operating functions.

10 CFR 50, Appendix G (Ref. 2), requires the establishment of P/T limits
for material fracture toughness requirements of the RCPB materials.
Reference 2 requires an adequate margin to brittle failure during normal
operation, anticipated operational occurrences, and system hydrostatic
tests. It mandates the use of the ASME Code, Section lll, Appendix G
(Ref. 3).

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

CEOG STS
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B3.4.3

BACKGROUND (continued)

The P/T limit 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 of 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 limit includes the Reference 2 requirement that the limit be
no less than 40°F above the heatup curve or the cooldown curve and not
less than the minimum permissible temperature for the ISLH testing.
However, the criticality limit is not operationally limiting; a more restrictive
limit exists in LCO 3.4.2, "RCS Minimum Temperature for Criticality.”

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 limits are exceeded, an evaluation must be performed to
determine the effect on the structural integrity of the RCPB components.
The ASME Code, Section X, Appendix E (Ref. 6), provides a
recommended methodology for evaluating an operating event that causes
an excursion outside the limits.

APPLICABLE
SAFETY
ANALYSES

The P/T limits are not derived from 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, an unanalyzed condition. Reference 1
establishes the methodology for determining the P/T limits. Since the P/T
limits are not derived from any DBA, there are no acceptance limits
related to the P/T limits. Rather, the P/T limits are acceptance limits

. themselves since they preclude operation in an unanalyzed condition.

The RCS P/T limits satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

CEOG STS
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LCO

The two elements of this LCO are:
a. The limit curves for heatup, cooldown, and [SLH testing and
b. Limits on the rate of Change of temperature.

The LCO limits apply to all components of the RCS, except the
pressurizer.

These limits define allowable operating regions and permit a large

“number of operating cycles while providing a wide margin to nonductile

failure.

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

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

a. The severity of the departure from the allowable operating P/T
regime or the severity of the rate of change of temperature,

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

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

APPLICABILITY

The RCS P/T limits Specification provides a definition of acceptable
operation for prevention of nonductile failure in accordance with

10 CFR 50, Appendix G (Ref. 2). Although the P/T limits were developed
to provide guidance for operation during heatup or cooldown (MODES 3,
4, and 5) or ISLH testing, their Applicability is at all times in keeping with
the concern for nonductile failure. The limits do not apply to the
pressurizer. ‘

During MODES 1 and 2, other Technical Specifications provide limits for
operation that can be more restrictive than or can supplement these P/T
limits. LCO 3.4.1, "RCS Pressure, Temperature, and Flow Departure
from Nucleate Boiling (DNB) Limits," LCO 3.4.2, "RCS Minimum

CEOG STS
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'APPLICABILITY (continued)

Temperature for Criticality,” and Safety Limit 2.1, "Safety Limits,” also
provide operational restrictions for pressure and temperature and
maximum pressure. Furthermore, MODES 1 and 2 are above the
temperature range of concern for nonductile failure, and stress analyses
have been performed for normal maneuvering profiles, such as power
ascension or descent.

The actions of this LCO consider the premise that a violation of the limits
occurred during normal plant maneuvering. Severe violations caused by
abnormal transients, at times accompanied by equipment failures, may
also require additional actions from emergency operating procedures.

ACTIONS

A.1and A.2

Operation outside the P/T limits 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.

Besides restoring operation to within limits, an evaluation is required to
determine if RCS operation can continue. The evaluation must verify the
RCPB integrity remains acceptable and must be completed before
continuing operation. 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 be 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.
The evaluation for a mild violation is possible within this time, but more
severe violations may require special, event specific stress analyses or
inspections. A favorable evaluation must be completed before continuing
to operate.

Condition A is modified by a Note requiring Required Action A.2 to 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.
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ACTIONS (continued)

B.1and B.2

If a Required Action and associated Completioh Time of Condition A are
not met, the plant must be piaced in a iower MODE because:

a. The RCS remained in an unacceptable P/T fegion for an extended
period of increased stress or ‘

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

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

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

C.1and C.2

The actions of this LCO, anytime other than in MODE 1, 2, 3, or 4,
consider the premise that a violation of the limits occurred during normal
plant maneuvering. Severe violations caused by abnormal transients, at
times accompanied by equipment failures, may also require additional
actions from emergency operating procedures. Operation outside the P/T
limits must be corrected so that the RCPB is retumed to a condition that
has been verified by stress analyses.

The Completion Time of "immediately” 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 a short period of time in a
controlled manner.

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

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

The Completion Time of prior to entering MODE 4 forces the evaluation
prior to entering a MODE where temperature and pressure can be
significantly increased. The evaluation for a mild violation is possible
within several days, but more severe violations may require special, event
specific stress analyses or inspections.

Condition C is modified by a Note requiring Required Action C.2 to 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 C.1 is insufficient
because higher than analyzed stresses may have occurred and may have
affected the RCPB integrity.

SURVEILLANCE
REQUIREMENTS

Verification that operation is within the PTLR 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 for minor
deviations within a reasonable time.

Surveillance for heatup, cooldown, or ISLH testing may be discontinued
when the definition given in the relevant plant procedure for ending the
activity is satisfied.

This SR is modified by a Note that requires this SR be performed only
during RCS system heatup, cooldown, and ISLH testing. No SR is given
for criticality operations because LCO 3.4.2 contains a more restrictive
requirement.
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B 3.4.4 RCS Loops - MODES 1 and 2

BASES

BACKGROUND

The primary function of the RCS is removal of the heat generated in the
fuel due to the fission process and transfer of this heat, via the steam
generators (SGs), to the secondary plant.

The secondary functions of the RCS include:

a. Moderating the neutron energy level to the thermal state, to increase
the probability of fission,

b. Improving the neutron economy by acting as a reflector,
c. Carrying the soluble neutron poison, boric acid,

d. Providing a second barrier against fission pfoduct release to the
environment, and

e. Removing the heat generated in the fuel due to fission product decay
following a unit shutdown.

The RCS configuration for heat transport uses two RCS loops. Each
RCS loop contains a SG and two reactor coolant pumps (RCPs). An
RCP is located in each of the two SG cold legs. The pump flow rate has
been sized to provide core heat removal with appropriate margin to
departure from nucleate boiling (DNB) during power operation and for
anticipated transients originating from power operation. This
Specification requires two RCS loops with both RCPs in operation in each
loop. The intent of the Specification is to require core heat removal with
forced flow during power operation. Specifying two RCS loops provides
the minimum necessary paths (two SGs) for heat removal.

APPLICABLE
SAFETY
ANALYSES

Safety analyses contain various assumptions for the Design Bases

“Accident (DBA) initial conditions including RCS pressure, RCS

temperature, reactor power level, core parameters, and safety system
setpoints. The important aspect for this LCO is the reactor coolant forced

flow rate, which is represente_d by the number of RCS loops in service.

CEOG STS

B 3.4.4-1 Rev. 3.0, 03/31/04



BASES

RCS Loops - MODES 1 and 2
B34.4

APPLICABLE SAFETY ANALYSES (continued)

Both transient and steady state analyses have been performed to
establish the effect of flow on DNB. The transient or accident analysis for
the plant has been performed assuming four RCPs are in operation. The
majority of the plant safety analyses are based on initial conditions at high
core power or zero power. The accident analyses that are of most
importance to RCP operation are the four pump coastdown, single pump
locked rotor, single pump (broken shaft or coastdown), and rod
withdrawal events (Ref. 1).

Steady state DNB analysis had been performed for the [four] pump
combination. For [four] pump operation, the steady state DNB analysis,
which generates the pressure and temperature and Safety Limit (i.e., the
departure from nucleate boiling ratio (DNBR) limit), assumes a maximum
power level of 107% RTP. This is the design overpower condition for four
pump operation. The 107% value is the accident analysis setpoint of the
nuclear overpower (high flux) trip and is based on an analysis assumption
that bounds possible instrumentation errors. The DNBR limit defines a
locus of pressure and temperature points that result in a minimum DNBR
greater than or equal to the critical heat flux correlation limit.

RCS Loops - MODES 1 and 2 satisfy Criteria 2 and 3 of
10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require adequate forced flow for core heat
removal. Flow is represented by having both RCS loops with both RCPs
in each loop in operation for removal of heat by the two SGs. To meet
safety analysis acceptance criteria for DNB, four pumps are required at
rated power.

Each OPERABLE loop consists of two RCPs providing forced flow for
heat transport to an SG that is OPERABLE in accordance with the Steam
Generator Tube Surveillance Program. SG, and hence RCS loop,
OPERABILITY with regard to SG water level is ensured by the Reactor
Protection System (RPS) in MODES 1 and 2. A reactor trip places the
plant in MODE 3 if any SG level is <[25]% as sensed by the RPS. The
minimum water level to declare the SG OPERABLE is [25]%.

APPLICABILITY

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

CEOG STS
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- RCS Loops - MODES 1 and 2
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The decay heat production rate is much lower than the full power heat
rate. As such, the forced circulation flow and heat sink requirements are
reduced for lower, noncritical MODES as indicated by the LCOs for
MODES 3, 4, 5, and 6.

Operation in other MODES is covered by:

LCO 3.4.5, "RCS Loops - MODE 3,"

'LCO 3.4.6, "RCS Loops - MODE 4,"

LCO 3.4.7, "RCS lLoops - MODE 5, Loops Filled,"

LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled,”

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant Circulation - High
Water Level" (MODE 6), and

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation - Low
Water Level" (MODE 6).

ACTIONS

Al

If the requirements of the LCO are not met, the Required Action is to
reduce power and bring the plant to MODE 3. This lowers power level
and thus reduces the core heat removal needs and minimizes the
possibility of violating DNB limits. It should be noted that the reactor will
trip and place the plant in MODE 3 as soon as the RPS senses less than
four RCPs operating.

The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly

SURVEILLANCE
REQUIREMENTS

manner and without challenging safety systems.

This SR requires verification every 12 hours of the required number of
loops in operation. Verification includes flow rate, temperature, or pump
status monitoring, which help to ensure that forced flow is providing heat
removal while maintaining the margin to DNB. The Frequency of

12 hours has been shown by operating practice to be sufficient to
regularly assess degradation and verify operation within safety analyses
assumptions. In addition, control room indication and alarms will normally
indicate loop status.

REFERENCES

CEOG STS

1. FSAR, Section[ ].
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B 3.4.5 RCS Loops - MODE 3

BASES

BACKGROUND

The primary function of the reactor coolant in MODE 3 is removal of
decay heat and transfer of this heat, via the steam generators (SGs), to
the secondary plant fluid. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric acid.

- In MODE 3, reactor coolant pumps (RCPs) are used to provide forced

circulation heat removal during heatup and cooldown. The MODE 3
decay heat removal requirements are low enough that a single RCS loop
with one RCP is sufficient to remove core decay heat. However, [two]
RCS loops are required to be OPERABLE to provide redundant paths for

- decay heat removal. Only one RCP needs to be OPERABLE to declare

the associated RCS loop OPERABLE.

Reactor coolant natural circulation is not normally used but is sufficient for
core cooling. However, natural circulation does not provide turbulent flow
conditions. Therefore, boron reduction in natural circulation is prohibited
because mixing to obtain a homogeneous concentration in all portions of
the RCS cannot be ensured.

APPLICABLE
SAFETY
ANALYSES

Analyses have shown that the rod withdrawal event from MODE 3 with
one RCS loop in operation is bounded by the rod withdrawal initiated
from MODE 2.

Failure to provide heat removal may result in challenges to a fission
product barrier. The RCS loops are part of the primary success path that
functions or actuates to prevent or mitigate a Design Basis Accident or
transient that either assumes the failure of, or presents a challenge to, the
integrity of a fission product barrier.

RCS Loops - MODE 3 éatisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require both RCS loops to be available for
heat removal, thus providing redundancy. The LCO requires both loops
to be OPERABLE with the intent of requiring both SGs to be capable

(> 25% water level) of transferring heat from the reactor coolant at a
controlled rate. Forced reactor coolant flow is the required way to
transport heat, although natural circulation flow provides adequate
removal. A minimum of one running RCP meets the LCO requirement for
one loop in operation.

CEOG STS

B 3.4.5-1 Rev. 3.0, 03/31/04



BASES

RCS Loops - MODE 3
B 3.4.5

LCO (continued)

The Note permits a limited period of operation without RCPs. All RCPs
may be removed from operation for < 1 hour per 8 hour period. This
means that natural circulation has been established. When in natural
circulation, a reduction in boron concentration with coolant at boron
concentrations less than required to assure the SDM of LCO 3.1.1 is
maintained is prohibited because an even concentration distribution
throughout the RCS cannot be ensured. Core outlet temperature is to be
maintained at least 10°F below the saturation temperature so that no
vapor bubble may form and possibly cause a natural circulation flow
obstruction.

In MODES 3, 4, and 5, it is sometimes necessary to stop all RCPs or
shutdown cooling (SDC) pump forced circulation (e.g., to change
operation from one SDC train to the other, to perform surveillance or
startup testing, to perform the transition to and from SDC System cooling,
or to avoid operation below the RCP minimum net positive suction head
limit). The time period is acceptable because natural circulation is
adequate for heat removal, or the reactor coolant temperature can be
maintained subcooled and boron stratification affecting reactivity control is
not expected.

An OPERABLE RCS loop consists of at least one OPERABLE RCP and
an SG that is OPERABLE in accordance with the Steam Generator Tube
Surveillance Program. A RCP is OPERABLE if it is capable of being
powered and is able to provide forced flow if required.

APPLICABILITY

In MODE 3, the heat load is lower than at power; therefore, one RCS loop
in operation is adequate for transport and heat removal. A second RCS
loop is required to be OPERABLE but not in operatlon for redundant heat
removal capability.

Operation in other MODES is covered by:

LCO3.44, "RCS Loops-MODES 1and?2,”

LCO 3.4.6, "RCS Loops - MODE 4,"

LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled,"

LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled,"

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant Circulation - High
Water Level" (MODE 6), and

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation - Low
Water Level" (MODE 6).

CEOG STS
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ACTIONS

Al

If one RCS loop is inoperable, redundancy for forced flow heat removal is
lost. The Required Action is restoration of the RCS loop to OPERABLE
status within a Completion Time of 72 hours. This time allowance is a
justified period to be without the redundant, nonoperating loop because a
single loop in operation has a heat transfer capability greater than that
needed to remove the decay heat produced in the reactor core.

B1

If restoration for Required Action A.1 is not possible within 72 hours, the
unit must be placed in MODE 4 within 12 hours. In MODE 4, the plant
may be placed on the SDC System. The Completion Time of 12 hours is

‘compatible with required operation to achieve cooldown and

depressurization from the existing plant conditions in an orderly manner
and without challenging plant systems.

C.1and C.2

If two RCS loops are inoperable or a required RCS loop is not in
operation, except as provided in Note 1 in the LCO section, all operations
involving introduction of coolant into the RCS with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 must be
suspended. Action to restore one RCS loop to OPERABLE status and
operation shall be initiated immediately and continued until one RCS loop
is restored to OPERABLE status and operation. Suspending the
introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to
assure continued safe operation. With coolant added without forced
circulation, unmixed coolant could be introduced to the core, however
coolant added with boron concentration meeting the minimum SDM
maintains acceptable margin to subcritical operation. The immediate
Completion Times reflect the importance of maintaining operation for
decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR 3.4.51

This SR requires verification every 12 hours that one RCS loop is in
operation. Verification includes flow rate, temperature, and pump status
monitoring, which help ensure that forced flow is providing heat removal.
The 12 hour interval has been shown by operating practice to be
sufficient to regularly assess degradation and verify operation within
safety analyses assumptions. In addition, control room indication and
alarms will normally indicate loop status.

CEOG STS
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.5.2

This SR requires verification every 12 hours that the secondary side
water level in each SG is 2 [25]%. An adequate SG water level is
required in order to have a heat sink for removal of the core decay heat
from the reactor coolant. The 12 hour interval has been shown by
operating practice to be sufficient to regularly assess degradation and
verify operation within the safety analyses assumptions.

SR 3.45.3

Verification that each required RCP is OPERABLE ensures that the single
failure criterion is met and that an additional RCS loop can be placed in
operation, if needed, to maintain decay heat removal and reactor coolant
circulation. Verification is performed by verifying proper breaker
alignment and power availability to each required RCP. Alternatively,
verification that a pump is in operation also verifies proper breaker
alignment and power availability. The Frequency of 7 days is considered
reasonable in view of other administrative controls available and has
been shown to be acceptable by operating experience.

This SR is modified by a Note that states the SR is not required to be
performed until 24 hours after a required pump is not in operation.

REFERENCES

CEOG STS

None.
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B 3.4.6 RCS Loops - MODE 4

BASES

BACKGROUND

In MODE 4, the primary function of the reactor coolant is the removal of
decay heat and transfer of this heat to the steam generators (SGs) or
shutdown cooling (SDC) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron poison, boric acid.

In MODE 4, either reactor coolant pumps (RCPs) or SDC trains can be
used for coolant circulation. The intent of this LCO is to provide forced
flow from at least one RCP or one-SDC train for decay heat removal and
transport. The flow provided by one RCP loop or SDC train is adequate
for heat removal. The other intent of this LCO is to require that two paths
be available to provide redundancy for heat removal.

APPLICABLE
SAFETY
ANALYSES

In MODE 4, RCS circulation is considered in the determination of thé time
available for mitigation of the accidental boron dilution event. The RCS

~ loops and SDC trains provide this circulation.

RCS Loops - MODE 4 satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require that at least two loops or trains,
RCS or SDC, be OPERABLE in MODE 4 and one of these loops or trains
be in operation. The LCO allows the two loops that are required to be
OPERABLE to consist of any combination of RCS and SDC System
loops. Any one loop or train in operation provides enough flow to remove
the decay heat from the core with forced circulation. An additional loop or
train is required to be OPERABLE to provide redundancy for heat
removal. :

Note 1 permits all RCPs and SDC pumps to be removed from operation
< 1 hour per 8 hour period. This means that natural circulation has been
established using the SGs. The Note prohibits boron dilution with coolant
at boron concentrations less than required to assure the SDM of

LCO 3.1.1 is maintained when forced flow is stopped because an even
concentration distribution cannot be ensured. Core outlet temperature is
to be maintained at least 10°F below saturation temperature so that no
vapor bubble may form and possibly cause a natural circulation flow
obstruction. The response of the RCS without the RCPs or SDC pumps
depends on the core decay heat load and the length of time that the

CEOG STS
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LCO (continued)

pumps are stopped. As decay heat diminishes, the effects on RCS
temperature and pressure diminish. Without cooling by forced flow,
higher heat loads will cause the reactor coolant temperature and pressure
to increase at a rate proportional to the decay heat load. Because
pressure can increase, the applicable system pressure limits (pressure
and temperature (P/T) limits or low temperature overpressure protection
(LTOP) limits) must be observed and forced SDC flow or heat removal via
the SGs must be re-established prior to reaching the pressure limit. The
circumstances for stopping both RCPs or SDC pumps are to be limited to
situations where:

a. Pressure and temperature increases can be maintained well within
the allowable pressure (P/T limits and LTOP) and 10°F subcooling
limits or

b. An alternate heat removal path through the SGs is in operaiion.

Note 2 requires that either of the following two conditions be satisfied
before an RCP may be started with any RCS cold leg temperature less
than or equal to the LTOP enable temperature specified in the PTLR:

a. Pressurizer water level is < [60]% or

b. Secondary side water temperature in each SG is < [100]°F above
each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a large pressure
surge in the RCS when the RCP is started.

An OPERABLE RCS loop consists of at least one OPERABLE RCP and
an SG that is OPERABLE in accordance with the Steam Generator Tube
Surveillance Program and has the minimum water level specified in

SR 3.4.6.2.

Similarly, for the SDC System, an OPERABLE SDC train is composed of
the OPERABLE SDC pump(s) capable of providing forced flow to the
SDC heat exchanger(s). RCPs and SDC pumps are OPERABLE if they
are capable of being powered and are able to provide flow if required.

CEOG STS
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APPLICABILITY In MODE 4, this LCO applies because it is possible to remove core decay
heat and to provide proper boron mixing with either the RCS loops and
SGs or the SDC System.
Operation in other MODES is covered by:
LCO34.4, "RCS Loops-MODES 1and2,”
LCO34.5, "RCS Loops-MODE 3,"
LCO34.7, "RCS Loops - MODE 5, Loops Filled,"
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled,"
'LCO 3.9.4, "Shutdown Cooling and Coolant Circulation - High Water
Level” (MODE 6), and
LCO 3.9.5, “"Shutdown Cooling and Coolant Circulation - Low Water
Level" (MODE 6).
ACTIONS A1l

- If only one required RCS loop is OPERABLE and in operation and no

SDC trains are OPERABLE, redundancy for heat removal is lost. Action
must be initiated immediately to restore a required non-operating loop or
train to OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for decay heat
removal.

A2

If restoration is not accomplished and a SDC train is OPERABLE, the
plant must be placed in MODE 5 within the next 24 hours. Placing the
plant in MODE 5 is a conservative action with regard to decay heat
removal. With only one SDC train OPERABLE, redundancy for decay
heat removal is lost and, in the event of a loss of the remaining SDC train,
it would be safer to initiate that loss from MODE 5 rather than MODE 4.
The Completion Time of 24 hours is reasonable, based on operating
experience, to reach MODE 5 from MODE 4, with only one SDC train
operating, in an orderly manner and without challenging plant systems.

This Required Action is modified by a Note which indicates that the unit
must be placed in MODE 5 only if a SDC train is OPERABLE. With no
SDC train OPERABLE, the unit is in a condition with only limited
cooldown capabilities. Therefore, the actions are to be concentrated on
the restoration of a SDC train, rather than a cooldown of extended
duration.

CEOG STS
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ACTIONS (continued)

B.1and B.2

If two required loops or trains are inoperable or a required loop or train is
not in operation except during conditions permitted by Note 1 in the LCO
section, all operations involving introduction of coolant into the RCS with
boron concentration less than required to meet the minimum SDM of
LCO 3.1.1 must be suspended and action to restore one RCS loop or
SDC train to OPERABLE status and operation must be initiated. The
required margin to criticality must not be reduced in this type of operation.
Suspending the introduction of coolant into the RCS of coolant with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
is required to assure continued safe operation. With coolant added
without forced circulation, unmixed coolant could be introduced to the
core, however coolant added with boron concentration meeting the
minimum SDM maintains acceptable margin to subcritical operations. The
immediate Completion Times reflect the importance of decay heat
removal. The action to restore must continue until one loop or train is
restored to operation.

SURVEILLANCE
REQUIREMENTS

SR 3.4.6.1

This SR requires verification every 12 hours that the required loop or train
is in operation. This ensures forced flow is providing heat removal.
Verification includes flow rate, temperature, or pump status monitoring.
The 12 hour Frequency has been shown by operating practice to be
sufficient to regularly assess RCS loop status. In addition, control room
indication and alarms will normally indicate loop status.

SR 3.4.6.2

This SR requires verification every 12 hours of secondary side water level
in the required SG(s) 2 [25]%. An adequate SG water level is required in
order to have a heat sink for removal of the core decay heat from the
reactor coolant. The 12 hour interval has been shown by operating
practice to be sufficient to regularly assess degradation and verify
operation within safety analyses assumptions.

CEOG STS
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SR 3.46.3

Verification that each required pump is OPERABLE ensures that an
additional RCS loop or SDC train can be placed in operation, if needed to
maintain decay heat removal and reactor coolant circulation. Verification
is performed by verifying proper breaker alignment and power available to
each required pump. Alternatively, verification that a pump is in operation
also verifies proper breaker alignment.and power availability. The
Frequency of 7 days is considered reasonable in view of other
administrative controls available and has been shown to be acceptable by
operating experience.

This SR is modified by a Note that states the SR is not required to be
performed until 24 hours after a required pump is not in operation.

REFERENCES

CEOG STS

None.
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B 3.4.7 RCS Loops - MODE 5, Loops Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops filled, the primary function of the reactor
coolant is the removal of decay heat and the transfer of this heat either to
the steam generator (SG) secondary side coolant via natural circulation
(Ref. 1) or the component cooling water via the shutdown cooling (SDC)
heat exchangers. While the principal means for decay heat removal is via
the SDC System, the SGs via natural circulation (Ref. 1) are specified as
a backup means for redundancy. Even though the SGs cannot produce

~ steam in this MODE, they are capable of being a heat sink due to their

large contained volume of secondary side water. As long as the SG
secondary side water is'at a lower temperature than the reactor coolant,
heat transfer will occur. The rate of heat transfer is directly proportional to
the temperature difference. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric acid.

In MODE 5 with RCS loops filled, the SDC trains are the principal means
for decay heat removal. The number of trains in operation can vary to
suit the operational needs. The intent of this LCO is to provide forced
flow from at least one SDC train for decay heat removal and transport.
The flow provided by one SDC train is adequate for decay heat removal.

" The other intent of this LCO is to require that a second path be available

to provide redundancy for decay heat removal.

The LCO provides for redundant paths of decay heat removal capability.
The first path can be an SDC train that must be OPERABLE and in
operation. The second path can be another OPERABLE SDC train, or
through the SGs via natural circulation (Ref. 1), each having an adequate
water level.

APPLICABLE
SAFETY
ANALYSES

In MODE 5, RCS circulation is considered in the determination of the time
available for mitigation of the accidental boron dilution event. The SDC
trains provide this circulation.

RCS Loops - MODE 5 (Loops Filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

CEOG STS

B 3.4.71 ' Rev. 3.0, 03/31/04



BASES

RCS Loops - MODE 5, Loops Filled
B34.7

LCO

The purpose of this LCO is to require at least one of the SDC trains be
OPERABLE and in operation with the other SDC train OPERABLE or
secondary side water level of each SG shall be 2 [25]%. One SDC train
provides sufficient forced circulation to perform the safety functions of the
reactor coolant under these conditions. The second SDC train is normally
maintained OPERABLE as a backup to the operating SDC train to
provide redundant paths for decay heat removal. However, if the standby
SDC train is not OPERABLE, a sufficient alternate method to provide
redundant paths for decay heat removal is two SGs with their secondary
side water levels 2 [25%]). Should the operating SDC train fail, the SGs
could be used to remove the decay heat via natural circulation.

Note 1 permits all SDC pumps to be removed from operation < 1 hour per
8 hour period. The circumstances for stopping both SDC trains are to be
limited to situations where pressure and temperature increases can be

. maintained well within the allowable pressure (pressure and temperature

and low temperature overpressure protection) and 10°F subcooling limits,
or an alternate heat removal path through the SG(s) is in operation.

This LCO is modified by a Note that prohibits boron dilution with coolant

at boron concentrations less than required to assure the SDM of

LCO 3.1.1 is maintained when SDC forced flow is stopped because an

even concentration distribution cannot be ensured. Core outlet -/
temperature is to be maintained at least 10°F below saturation

temperature, so that no vapor bubble would form and possibly cause a

natural circulation flow obstruction. In this MODE, the SG(s) can be used

as the backup for SDC heat removal. To ensure their availability, the

RCS loop flow path is to be maintained with subcooled liquid.

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

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

CEOG STS
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LCO (continued)

Note 3 requires that either of the following two conditions be satisfied
before an RCP may be started with any RCS cold leg temperature less
than or equal to the LTOP enable temperature specified in the PTLR:

a. Pressurizer water level must be < [60]% or

b. Secondary side water temperature in each SG must be < [100]°F
above each of the RCS cold leg temperatures.

Satisfying either of the above conditions will preclude a low temperature
overpressure event due to a thermal transient when the RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MODE 4 during
a planned heatup by permitting SDC trains to not be in operation when at
least one RCP is in operation. This Note provides for the transition to
MODE 4 where an RCP is permitted to be in operation and replaces the
RCS circulation function provided by the SDC trains.

An OPERABLE SDC train is composed of an OPERABLE SDC pump and
an OPERABLE SDC heat exchanger.

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

APPLICABILITY

In MODE 5 with RCS loops filled, this LCO requires forced circulation to
remove decay heat from the core and to provide proper boron mixing.
One SDC train provides sufficient circulation for these purposes.

Operation in other MODES is covered by:

LCO 344, "RCS Loops-MODES1and2"

LCO 3.4.5, "RCS Loops - MODE 3,"

LCO 3.4.6, "RCS Loops- MODE 4," ,

LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled,"

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant Circulation - High
Water Level" (MODE 6), and

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation - Low
Water Level” (MODE 6).

CEOG STS
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ACTIONS

A.1,A.2, B.1and B.2

If one SDC train is OPERABLE and any required SGs has secondary side
water levels < [25%)], or one required SDC train is inoperable, redundancy
for heat removal is lost. Action must be initiated immediately to restore a
second SDC train to OPERABLE status or to restore the water level in the
required SGs. Either Required Action will restore redundant decay heat
removal paths. The immediate Completion Times reflect the importance
of maintaining the availability of two paths for decay heat removal.

C.1and C.2

If a required SDC train is not in operation, or no required SDC train is
OPERABLE, except as permitted in Note 1, all operations involving
introduction of coolant into the RCS with boron concentration less than
required to meet the minimum SDM of LCO 3.1.1 must be suspended.
Action to restore one SDC train to OPERABLE status and operation must
be initiated. The required margin to criticality must not be reduced in this
type of operation. Suspending the introduction of coolant into the RCS of
coolant with boron concentration less than required to meet the minimum
SDM of LCO 3.1.1 is required to assure continued safe operation. With
coolant added without forced circulation, unmixed coolant could be
introduced to the core, however coolant added with boron concentration
meeting the minimum SDM maintains acceptable margin to subcritical
operations. The immediate Completion Times reflect the importance of
maintaining operation for decay heat removal.

SURVEILLANCE
REQUIREMENTS

SR _3.4.7.1

This SR requires verification every 12 hours that one SDC train is in
operation. Verification includes flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing decay heat
removal. The 12 hour Frequency has been shown by operating practice
to be sufficient to regularly assess degradation and verify operation is
within safety analyses assumptions. In addition, control room indication
and alarms will normally indicate loop status.

The SDC flow is established to ensure that core outlet temperature is
maintained sufficiently below saturation to allow time for swapover to the
standby SDC train should the operating train be lost.

CEOG STS
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SURVEILLANCE REQUIREMENTS (continued)

. SR 34.7.2

Verifying the SGs are OPERABLE by ensuring their secondary side water
levels are 2 [25%) ensures that redundant heat removal paths are
available if the second SDC train is inoperable. The Surveillance is
required to be performed when the LCO requirement is being met by use
of the SGs. If both SDC trains are OPERABLE, this SR is not needed.
The 12 hour Frequency has been shown by operating practice to be

‘sufficient to regularly assess degradation and verify operation within

safety analyses assumptions.

SR 3.4.7.3

Verification that each required SDC train is OPERABLE ensures that
redundant paths for decay heat removal are available. The requirement
also ensures that the additional train can be placed in operation, if
needed, to maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker alignment and power
available to each required pump. Alternatively, verification that a pump is
in operation also verifies proper breaker alignment and power availability.
The Surveillance is required to be performed when the LCO requirement
is being met by one of two SDC trains, e.g., both SGs have < [25]% water
level. The Frequency of 7 days is considered reasonable in view of other
administrative controls available and has been shown to be acceptable by
operating experience.

This SR is modified by a Noie that states the SR is not required to be
performed until 24 hours after a required pump is not in operation.

REFERENCES

1.  NRC Information Notice 95-35, "Degraded Ability of Steam
Generators to Remove Decay Heat by Natural Circulation."

CEOG STS
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B 3.4.8 RCS Loops - MODE 5, Loops Not Filled

BASES
BACKGROUND

In MODE 5 with the RCS loops not filled, the primary function of the
reactor coolant is the removal of decay heat and transfer of this heat to
the shutdown cooling (SDC) heat exchangers. The steam generators
(SGs) are not available as a heat sink when the loops are not filled. The
secondary function of the reactor coolant is to act as a carrier for the
soluble neutron poison, boric acid.

In MODE 5 with loops not filled, only the SDC System can be used for
coolant circulation. The number of trains in operation can vary to suit the
operational needs. The intent of this LCO is to provide forced flow from at
least one SDC train for decay heat removal and transport and to require
that two paths be available to provide redundancy for heat removal.

APPLICABLE
SAFETY
ANALYSES

In MODE 5, RCS circulation is considered in determining the time
available for mitigation of the accidental boron dilution event. The SDC
trains provide this circulation. The flow provided by one SDC train is

" adequate for decay heat removal and for boron mixing.

RCS loops - MODE 5 (loops not filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO

The purpose of this LCO is to require a minimum of two SDC trains be
OPERABLE and one of these trains be in operation. An OPERABLE train
is one that is capable of transferring heat from the reactor coolant at a
controlled rate. Heat cannot be removed via the SDC System unless
forced flow is used. A minimum of one running SDC pump meets the
LCO requirement for one train in operation. An additional SDC train is
required to be OPERABLE to meet the single failure criterion.

Note 1 permits the SDC pumps to be removed from operation for

< 15 minutes when switching from one train to another. The
circumstances for stopping both SDC pumps are to be limited to
situations when the outage time is short {and the core outlet temperature
is maintained > 10°F below saturation temperature]. The Note prohibits
boron dilution with coolant at boron concentrations less than required to
assure the SDM of LCO 3.1.1 is maintained or draining operations when

SDC forced flow is stopped.

Note 2 allows one SDC train to be inoperable for a period of 2 hours
provided that the other train is OPERABLE and in operation. This permits
periodic surveillance tests to be performed on the inoperable train during
the only time when these tests are safe and possible.
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LCO (continued)

An OPERABLE SDC train is composed of an OPERABLE SDC pump
capable of providing forced flow to an OPERABLE SDC heat exchanger,
along with the appropriate flow and temperature instrumentation for
control, protection, and indication. SDC pumps are OPERABLE if they
are capable of being powered and are able to provide flow if required.

APPLICABILITY

In MODE 5 with loops not filled, this LCO requires core heat removal and
coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO3.44, "RCS Loops-MODES1and?2,"

LCO 3.45, "RCS Loops-MODE 3,"

LCO3.4.6, "RCS Loops-MODE 4,"

LCO 3.47, "RCS Loops - MODE 5, Loops Filled,”

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant Circulation - High
Water Level" (MODE 6), and

LC0O3.9.5, "Shutdown Cooling (SDC) and Coolant Circulation - Low
Water Level" (MODE 6).

ACTIONS

Al

If one required SDC train is inoperable, redundancy for heat removal is
lost.” Action must be initiated immediately to restore a second train to
OPERABLE status. The Completion Time reflects the importance of
maintaining the availability of two paths for heat removal.

B.1and B.2

If no required SDC train is OPERABLE or the required train is not in
operation, except as provided in Note 1, all operations involving
introduction of coolant into the RCS with boron concentration less than
required to meet the minimum SDM of LCO 3.1.1 must be suspended.
Action to restore one SDC train to OPERABLE status and operation must
be initiated immediately. The required margin to criticality must not be
reduced in this type of operation. Suspending the introduction of coolant
into the RCS of coolant with boron concentration less than required to
meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed
coolant could be introduced to the core, however coolant added with
boron concentration meeting the minimum SDM maintains acceptable
margin to subcritical operations. The immediate Completion Time reflects
the importance of maintaining operation for decay heat removal.
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SURVEILLANCE
REQUIREMENTS

SR 34.8.1

This SR requires verification every 12 hours that the required SDC train is
in operation. Verification includes flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing decay heat
removal. The 12 hour Frequency has been shown by operating practice
to be sufficient to regularly assess degradation and verify operation is
within safety analyses assumptions.

SR 3.4.82

Verification that each required train is OPERABLE ensures that
redundant paths for heat removal are available and that an additional
train can be placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is performed by
verifying prop