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Definitions l

1.1 1

1.0 USE AND APPLICATION

1.1 Definitions

NOTE
The defined terms of this section appear in capitalized type and are applicable throughout
these Technical Specifications and Bases.

Term Definition

ACTIONS ACTIONS shall be that part of a Specification that prescribes
Required Actions to be taken under designated Conditions
within specified Completion Times.

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST shall be the applL ation of
various simulated or actual input combinations in conjunction
with each possible interlock logic state required for
OPERABILITY of a logic circuit and the verification of the
required logic output. The ACTUATION LOGIC TEST, as a
minimum, shall include a conthuity check of output devices.

AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux signals
(AFD) between the top and bottom halves of an excore neutron

detector.

CHANNEL CAllBRATION A CHANNEL CAllBRATION shall be the adjustment, as
necessary, of the channel output such that it responds within
the necessary range and accuracy to known values of the
parameter that the channel monitors. The CHANNEL
CAllBRATION shall encompass all devices in the channel
required for channel OPERABILITY. Calibration of instrument
channels with resistance temperature detector (RTD) or
thermocouple sensors may consist of an inplace qualitative
assessment of sensor behavior and normal calibration of the
remaining adjustable devices in the channel. The CHANNEL
CAllBRATION may be performed by means of any series of
sequential, overlapping, or total channel steps.

'

(continued)
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Definitions |
1.1

1.1 Definitions (continued)

CHANNEL CHECK A CHANNEL CHECK shall be the qualitative assessment, by
observation, of channel behavior during operation. This
determination shallinclude, where possible, comparison of
the channelindication and status to other indications or status
derived from independent instrument channels measuring the
same parameter.

CHANNEL OPERATIONAL A COT shall be the injection of a simulated or actual signal
TEST (COT) into the channel as close to the sensor as practicable to verify

OPERABILITY, of all devices in the channel required for
channel OPERABILITY. The COT sha|| include adjustments,
as necessary, of the required alarm, inteilock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy. The
COT may be performed by means of any series of sequential,
overlapping, or total channel steps.

CORE ALTERATION CORE ALTERATION shall be the movement of any fuel,
sources, or reactivity control components, within the reactor
vessel with the vessel head removed and fuel in the vessel.
Suspension of CORE ALTERATIONS shall not preclude
completion of movement of a component to a safe position.

CORE OPERATING LIMITS The COLR is the unit specific document that provides cyde
REPORT (COLR) specific parameter limits for the current reload cycle. Thece

cycle speci'ic parameter limits shall be determined for each
|reload cycle in accordance with Specif4 cation 5.6.5. Plant
|

operation within these limits is addressed in individual
'

Specifications.

DOSE EQUIVALENT |-131 DOSE EQUIVALENT |-131 shall be that concentration of
I-131 (microcurios/ gram) that alone wou|d produce the same
thyroid dose as the quantity and isotopic mixture of I-131,
1-132,1-133,1-134, and 1-135 actually present. The thyroid
dose conversion factors used for this calculation shall be
those listed in Table lli of TID-14844, AEC,1962, " Calculation

;

of Distance Factors for Power and Test Reactor Sites."

G-AVERAGE E shall be the average (weighted in proportion to the
DISINTEGRATION ENERGY concentration of each radionuclide in the reactor coolant at

the time of sampling) of the sum of the average beta and

(continued)
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Definitions
1.1 j

1.1 Definitions (continued) <

G-AVERAGE gamma energies per disintegration (in MeV) for isotopes,
DISINTEGRATION ENERGY other than iodines, with half lives > 15 minutes, making up at

(continued) 95% of the total noniodine activity in the coolant.

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time interval from
FEATURE (ESF) RESPONSE when the monitored parameter exceeds its ESF actuat on
TIME setpoint at the channel sensor unt'.I the ESF equipment is

capable of performing its safety function (i.e., the valves travel
i

to their required positions, pump discharge pressures reach |
their required values, etc.). Times shallinclude diesel '

generator starting and sequence loading delays, where
applicable. The response time may be measured by means
of any series of sequential, overlapping, or total steps so that j

the entire response time is measured. In lieu of j
measurement, respoitse time may be verified for selected |
components provided that the components and the j
methodology for verification have been previously reviewed
and approved by the NRC.

LEAKAGE LEAKAGE shall be:

a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal

,

water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank;

2. LEAKAGE into the containment atmosphere from
sources that are both specifically located and
known either not to interfere with the operation of
leakage detection systems or not to be pressure
boundary LEAKAGE; or

3. Reactor Coolant System (RCS) LEAKAGE through
a steam generator (SG) to the Secondary System;

! b. Unidentified LEAKAGE
:
'

All LEAKAGE (except RCP seal water injection or
leakoff) that is not identified LEAKAGE;

(continued)
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Definitions
1.1

l
1.1 Definitions (continued)

|
LEAKAGE c. Pressure Boundary LEAKAGE

(continued)
LEP' AGE (except SG LEAKAGE) through a
n aolable fault in an RCS component body, pipe wall,
or vessel wall.

MASTER RELAY TEST A MASTER RELAY TEST shall consist of energizing all
master relays in the channel required for channel
OPERABILITY and verifying the OPERABILITY of each
required master relay. The MASTER RELAY TEST shall
include a continuity check of each associated required slave
relay. The MASTER RELAY TEST may be performed by
means of any series of sequential, overlapping, or total steps.

MODE A MODE shall correspona to any one inclusive combination of
core reactivity condition, power level, average reactor coolant
temperature, and reactor vessel head closure bolt tensioning
specified in Table 1.1-1 with fuel in the reactor vessel.

OPERABLE-OPERABILITY A system, subsystem, train, component, or device shall be
OPERABLE or he OPERABILITY when it is capable of
performing its specified safety function (s) and when all
necessary attendant instrumentation, controls, normal or
emergency electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that are required for
the system, subsystem, train, component, or device to
perform its specified safety function (s) are also capable of
performing their related support function (s).

PHYSICS TESTS PHYSICS TESTS shall be those tests performed to measure
the fundamental nuclear characteristics of the reactor core
and related instrumentation. These tests are:

a. Described in Chapter 14 of the USAR;

b. Authorized under the provisions of 10 CFR 50.59; or

c. Otherwise apprnved by the Nuclear Regulatory
Commission. .

(continued)
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Definitions {

1.1

]l!

1.1 Defiriitions (continued)
,

| l

PRESSURE AND The PTLR is the unit specific document that provides the I
TEMPERATURE LIMITS reactor vessel pressure and temperature limits, including |

REPORT (PTLR) heatup and cooldown rates and the power operated relief )
valve lift settings and the Low Temperature Overpressure !

Protection (LTOP) System arming temperature, for the current
reactor vessel flunce period. These pressure and
temperature limits shall be dehrmined for each fluence period
in accordance with Specification 5.6.6. Plant operation within
these operating limits is addressed in LCO 3.4.3, "RCS
Pressure and Temperature (P/T) Limits," and LCO 3.4.12,
" Low Temperature Overpressure Protection (LTOP) System."

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore
RATIO (QPTR) detector calibrated output to the average of the upper excore

detector calibrated outputs, or the ratio of the maximum lower
excore detoctor calibrated output to the average of the lower
excore detector calibrated outputs, whichever is greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the
(RTP) reactor coolant of 3565 MWt.

REACTOR TRIP The RTS RESPONSE TIME shall be that time interval from
SYSTEM (RTS) RESPONSE when the monitored parameter exceeds its RTS trip setpoint
TIME at the channel sensor until loss of stationary gripper coil

voltage. The response time may be measured by means of
any series of sequential, overlapping, or total steps so that
the entire response time is measured. In lieu of
measurement, response time may be verified for selected
components provided that the components and the
methodology for verification have been previously reviewed
and approved by the NRC.

SHUTDOWN MARGIN (SDM) SDM shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be subcritical from its
present condition assuming:

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn. With any
RCCA not capable of being fully inserted, the reactivity
worth of the RCCA must be accounted for in 'he.

determination of SDM; and|

|

I
i

(continued)
!

Wolf Creek - Unit 1 1.1-5 Amendment No.123

m



Definitions
1.1

1.1 Definitions (continued)

SHUTDOWN MARGIN (SDM) b. In MODES 1 and 2, the fuel and moderator
(continued) temperatures are changed to the hot zero power

temperatures.

SLAVE RELAY TEST A SLAVE RELAY TEST shall consist of energizing all slave
relays in the channel required for channel OPERABILITY and
verifying the OPERABILITY of each required slave relay. The
SLAVE RELAY TEST shall include, a continuity check of
associated required testable actuation devices. The SLAVE
RELAY TEST may be performed by means of any series of
sequential, overlapping, or total steps.

STAGGERED TEST BASIS A STAGGERED TEST BASIS shall consist of the testing of
one of the systems, subsystems, channels, or other
designated components during the interval specified by the
Surveillance Frequency, so that all systems, subsystems,
channels, or other designated components are tested during
n Surveillance Frequency intervals, where n is the total
number of systems, subsystems, channels, or other
designated components in the associated function.

THERMAL POWER THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant. !

TRIP ACTUATING DEVICE A TADOT shall consist of operating the trip actuating device
OPERATIONAL TEST (TADOT) and verifying the OPERABILITY of all devices in the channel

required for trip actuating cevice OPERABILITY. The TADOT
shallinclude adjustment, as necessary, of the trip actuating
device so that it actuates at the required setpoint within the
necessary accuracy. The TADOT may be performed by
means of any series of sequential, overlapping, or total
channel steps.

l

|
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|_ Definitions
'

1,1

.

Table 1.1-1 (page 1 of 1)
MODES

^
REACTIVITYMODE TITLE THERMAL REACTOR COOLANTi

CONDITION
POWER (a) TEMPERATURE

I I
('F)

1 Power Operation 2 0.99 >5 NA

2 Startup 2 0.99 s5 NA

3 Hot Standby < 0.99 - NA 2 350

4 Hot Shutdown (b) < 0.99 NA 350 > T., > 200

5 Cold Shutdown (b) < 0.99 NA s 200

6 Refueling (c) NA NA NA

(a) Excluding decay heat.

(b) All reactor vessel head closure bolts fully tensioned.

(c) One or more reactor vessel head closure bolts less than fully tensioned.

i-
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Logical Conn ctors
1.2

1.0 USE AND APPLICATION

1.2 Logical Connectors
--,

PURPOSE The purpose of this section is to explain the meaning of logical
connectors.

J

Logical connectors are used in Technical Specifications (TS) to
discriminate between, and yet connect, discrete Conditions, Required
Actions, Completion Times, Surveillances, and Frequencies. The only |
logical connectors that appear in TS are AND and OR. The physical '

arrangement of these connectors constitutes logical conventions with
specific meanings. |

I

1-

BACKGROUND Severallevels of logic may be used to state Required Actions. These
levels are identified by the placement (or nesting) of the logical
connectors and by the number assigned to each Required Action. The j
first level of logic is identified by the first digit of the number assigned to a {
Required Action and the placement of the logical connector in the first |

level of nesting (i.e., left justified with the number of the Required Action).
The successive levels of logic are identified by additional digits of the
Required Action number and by successive indentations of the logical
connectors.

;

When logical connectors are used to state a Condition, Completion Time,
Surveillance, or Frequency, only the first level of logic is used, and the
logical connector is left justified with the statement of the Condition,
Completion Time, Surveillance, or Frequency.

EXAMPLES The following examples illustrate the use of logical connectors.

|

|

|

i

i
,

(continued)
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Logical Connectors
1.2

1.2 LogicalConnectors

EXAMPLES EXAMPLE 1.2-1
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Verify . . .

AND

A.2 Restore . .

In this example the logical connector AND is used to indicate that when in
Condition A, both Required Actions A.1 and A.2 must be completed.

(continued)

Wolf Creek - Unit 1 1.2-2 Amendment No.123

,



Logical Connectors
1.2

1.2 Logical Connectors

EXAMPLES EXAMPLE 1.2-2
(continued)

ACTIONS l

CONDITION REQUIRED ACTION COMPLETION TIME

A. LCO not met. A.1 Trip . .

9.R_

A.2.1 Verify . .

AND
3

A.2.2.1 Reduce...
;

I

9.R l

A.2.2.2 Perform .

p_R

A.3 Align .

l

This example represents a more complicated use of logical connectors.
Required Actions A.1, A.2, and A.3 are alternative choices, only one of
which must be performed as indicated by the use of the logical connector
OR and the left justified placement. Any one of these three Actions may j

be chosen. If A.2 is chosen, then both A.2.1 and A.2.2 must be performed '

as indicated by the logical connector AND. Required Action A.2.2 is met
s by performing A.2.2.1 or A.2.2.2. The indented position of the logical

connector OR indicates that A.2.2.1 and A.2.2.2 are attemative choices,
only one of which must be performed.

|
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| Compi; tion Tim s
'

1.3
i

!

1.0 USE AND APPLICATION

1.3 Completion Times |
1
i

PURPOSE The purpose of this section is to establish the Completion Time
convention and to provide guidance for its use.

.

BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum requirements
for ensuring safe operation of the unit. The ACTIONS associated with an
LCO state Conditions that typically describe the ways in which the
requirements of the LCO can fail to be met. Specified with each stated
Condition are Required Action (s) and Completion Time (s).

DESCRIPTION The Completion Time is the amount of time allowed for completing a
Required Action. It is referenced to the time of discovery of a situation
(e.g., inoperable equipment or variable not within limits) that requires
entering an ACTIONS Condition unless otherwise specified, providing the
unit is in a MODE or specified condition stated in the Applicability of the

.

LCO. Required Actions must be completed prior to the expiration of the j
specified Completion Time. An ACTIONS Condition remains in effect and

|
the Required Actions apply until the Condition no longer ex!sts or the unit |

is not within the LCO Applicability.
j

,

if situations are discovered that require entry into more than one
;

Condition at a time within a single LCO (multiple Conditions), the |

Required Actions for each Condition must be performed within the
associated Completion Time. When in multiple Conditions, separate
Completion Times are tracked for each Condition starting from the time of
discovery of the situation that required entry into the Condition.

Once a Condition has been entered, subsequent trains, subsystems,
components, or variables express 3d in the Condition, discovered to be
inoperable or not within limits, will n_ot result in separate entry into theo
Condition, unless specifically stated. The Required Actions of the
Condition continue to apply to each additional failure, with Completion
Times based on initial entry into the Condition.

| (continued)
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Compt; tion Tim::s
1.3

1.3 Completion Time

DESCRIPTION However, when a subsequent train, subsystem, component, or variable
(continued) expressed in the Condition is discovered to be inoperable or not within

limits, the Completion Time (s) may be extended. To apply this Completion
Time extension, two criteria must first be met. The subsequent
inoperability:

a. Must exist concurrent with the first inoperability; and

b. Must remain inoperable or not within limits after the first inoperability is
resolved.

The total Completion Time allowed for compir, ting a Required Action to
address the subsequent inoperability shall be limited to the more
restrictive of either:

a. The stated Completion Time, as measured from the initial entry into
the Condition, plus an addition'I 24 hours; or

b. The stated Completion Time as measured from discovery of the
subsequent inoperability.

The above Completion Time extensions do not apply to those
Specifications that have exceptions that allow completely separate
re-entry into the Condition (for each train, subsystem, component, or
variable expressed in the Condition) and separate tracking of Completion
Times based on this re-entry. These exceptions are stated in individual

,

Specifications.
]

The above Completion Time extension does not apply to a Completion
Time with a modified ' time zero." This modified " time zero" may be
expressed as a repetitive time (i.e., "once per 8 hours," where the
Completion Time is referenced from a previous completion of the
Required Action versus the time of Condition entry) or as a time modified
by the phrase *from discovery . . ." Example 1.3-3 illustrates one use of
this type of Completion Time. The 10 day Completion Time specified for
Conditions A and B in Example 1.3-3 may not be extended. )

i

|

(continued)
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Complstion Tim:s

,

1.3

1.3 Completion Times (continued)

EXAMPLES The following examples illustrate the use of Completion Times with
different types of Conditions and changing Conditions.

EXAMPLE 1.3-1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not met. B.2 Be in MODE 5. 36 hours

Condition B has two Required Actions. Each Required Action has its own
separate Completion Time. Each Completion Time is referenced to the
time that Condition B is entered.

The Required Actions of Condition B are to be in MODE 3 within 6 hours
AND in MODE 5 within 36 hours. A total of 6 hours is allowed for
reaching MODE 3 and a total of 36 hours (not 42 hours) is allowed fori

reaching MODE 5 from the time that Condition B was entered. If MODE 3
| is reached within 3 hours, the time allowed for reaching MODE 5 is the

next 33 hours because the total time allowed for reaching MODE 5 is
36 hours.

If Condition B is entered while in MODE 3, the time allowed for reaching
MODE 5 is the next 36 hours.

|

|

:

1

(continued)

| Wolf Creek - Unit 1 1.3-3 Amendment No.123 !

L_



Completion Tim:s
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-2
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One pump A.1 Restore pump to 7 days
inoperable. OPERABLE status.

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not met. B.2 Be in MODE 5. 36 hours

When a pump is declared inoperable, Condition A is entered. If the pump
is not restored to OPERABLE status within 7 days, Condition B is also
entered and the Completion Time clocks for Required Actions B.1 and B.2
start. If the inoperable pump is restored to OPERABLE status after
Condition B is entered, Condition A and B are exited, and therefore, the
Required Actions of Condition B may be terminated.

When a second pump is declared inoperable while the first pump is still
inoperable, Condition A is not re-entered for the second pump. LCO 3.0.3
is entered, since the ACTIONS do not include a Condition for more than
one inoperable pump. The Completion Time clock for Condition A does
not stop after LCO 3.0.3 is entered, but continues to be tracked from the
time Condition A was initially entered.

While in LCO 3.0.3, if one of the inoperable pumps is restored to
OPERABLE status and the Completion Time for Condition A has not
expired, LCO 3.0.3 may be exited and operation continued in accordance
with Condition A.

(continued)
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Complation Tim:s
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-2 (continued)

While in LCO 3.0.3, if one of the inoperable pumps is restored to
OPERABLE status and the Completion Time for Condition A has exr; red,
LCO 3.0.3 may be exited and operation continued in accordance with
Condition B. The Completion Time for Condition B is tracked from th
time the Condition A Completion Time expired.

On restoring one of the pumps to OPERABLE status, the Condition A
Completion Time is not reset, but continues from the time the first pump
was declared inoperable. This Completion Time may be extended if the
pump restored to OPERABLE status was the first inoperable pump. A
24 hour extension to the stated 7 days is allowed, provided this does not
result in the second pump being inoperable for > 7 days.

4

1

(continued) |
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Completion Tim:s
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3
(continued),

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One Function A.1 Restore Function X 7 days
Xtrain train to OPERABLE
inoperable. status. AND

10 days from
discovery of failure
to meet the LCO

B. One Function B.1 Restore Function Y 72 hours
Ytrain train to OPERABLE
inoperable. status. AND

10 days from
discovery of failure
to meet the LCO j

I

C. One Function C.1 Restore Function X 72 hours
Xtrain train to OPERABLE
inoperable. status.

AND OR

One Function C.2 Restore Function Y
Ytrain train to OPERABLE
inoperable. status. 72 hours

-

(continued)
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! Compl: tion Timts
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-3 (continued)

When one Function X train and one Function Y train are inoperable,
Condition A and Condition B are concurrently applicable. The Completion

| Times for Condition A and Condition B are tracked separately for each
'

train starting from the time each train was declared inoperable and the
Condition was entered. A separate Completion Time is established for
Condition C and tracked from the time the second train was deM 'W
inoperable (i.e., the time the situation described in Condition - s

discovered),

if Reqb red Action C.2 is completed within the specified Completion Time,
Conditions B and C are exited. If the Completion Time for Required

| Action A.1 has not expired, operation may continue in accordance with
Condition A. The remaining Completion Time in Condition A is measured
from the time the affected train was declared inoperable (i.e., initial entry

| into Condition A).
.

The Completion Times of Conditions A and B are modified by a logical
connector with a separate 10 day Completion Time measured from the
time it was discovered the LCO was not met. In this example, without the

| separate Completion Time, it would be possible to alternate between
'

Conditions A, B, and C in such a manner that operation could continue
indefinitely without ever restoring systems to meet the LCO. The
separate Completion Time modified by the phrase "from discovery of
failure to meet the LCO" is designed to prevent indefinite continued
operation while not meeting the LCO. This Completion Time allows for an
exception to the normal " time zero" for beginning the Completion Time'

" clock". In this instance, the Completion Time " time zero" is specified as
commencing at the time the LCO was initially not met, instead of at the
time the associated Condition was entered.

!

|
i

(continued) !
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Completion Times.

1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-4'

*
(continued)

ACTIONS
..e

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve (s) to 4 hours
valves OPERABLE status,
inoperable.

_

B. Required B.1 Be in MODE 3. 6 hours
Action and
association AND
Completion --

Time not B.2 Be in MODE 4. 12 hours
met.

A single Completion Time is used for any number of valves inoperable at
the same time. The Completion Time associated with Condition A is
based on the initial entry into Condition A and is not tracked on a per
valve basis. Dedaring subsequent valves inoperable, while Condition A is
still in effect, does not trigger the tracking of separate Completion Times.

Once one of the valves has been restored to OPERABLE status, the
Condition A Completion Time is not reset, but continues from the time the
first va!ve was declared inoperable. The Completion Time may be
extended if the valve restored to OPERABLE status was the first
inoperable valve. The Condition A Completion Time may be extended for
up to 4 hours provided this does not result in any subsequent valve bring;

'

inoperable for > 4 hours.

If the Completion Time of 4 hours (including the extension) expires while
one or more valves are still inoperable, Condition B is entered.

e

1

!

]|(continued)
<
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Completion Timrs
1.3

' 1.3 Completion Times

L EXAMPLES EXAMPLE 1.3-5
(continued)

ACTIONS
,

-NOTE
Separate Condition entry is allowed for each inoperable valve.

___.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more A.1 Restore valve to $ hours
valves OPERABLE status.
inopercble.

. B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in 'n. DE 4. 12 hours
met.

, . _ _ .

The Note above the ACTIONS Table is a method of modifying how the
Completion Time is tracked. If this method of modifying how the
Completion Time is tracked was applicable only to a spectiic Cond4 ion,
the Note would appear in that Condition rather than at the top of the
ACTIONS Table.

The Note allows Condition A to be entered separately for each inoperable
valve, and Completion Times tracked on a per valve basis. When a valve
is declared inoperable, Condition A is entered and its Completion Time
starts. if subsequent valves are declared inoperable, Condition A is
entered for each valve and separate Completion Times start and are
tracked for each valve.

(continued)

,
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Comp % tion Tim:s
1.3

,

1.3 Completion Times

EXAMPLES EXAMP! E 1.3-5 (continued)

If the Completion Time associated with a valve in Condition A expires,
Condition B is entered for that valve. If the Completion Times associated
with subsequent valves in Condition A expire, Condition B is entered
separately for each valve and separate Completion Times start and are
tracked for each valve. If a valve that caused entry into Condition B is
restored to OPERABLE status, Condition B is exited for that valve.

Since the Note in this example allows multiple Condition entry and
tracking of separate Completion Times, Completion Time extensions do
not apply.

EXAMPLE 1.3-6

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One channel A.1 Perform SR 3.x.x.x. Once per 8 hours
inoperable.'

QR_

A.2 Reduce THERMAL 8 hours
POWER to
s 50% RTP.

B. Required B.1 Be in MODE 3. 6 hours-

Action and j

associated
Completion
Time not
met.

(continued)
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Complition Timts
1.3

1.3 Completion Times

EXAMPLES EXAMPLE 1.3-6 (continued)

Entry into Condition A offers a choice between Required Action A.1
or A.2. Required Action A.1 has a "once per" Completion Time, which
qualifies for the 25% extension, per SR 3.0.2, to each performance after
the initial performance. The initial 8 hour interval of Required Action A.1
begins when Condition A is entered and the initial performance of
Required Action A.1 must be complete within the first 8 hour interval. If
Required Action A.1 is followed, and the Required Action is not met within
the Completion Time (plus the extension allowed by SR 3.0.2),
Condition B is entered. If Required Action A.2 is followed and the
Como en Time of 8 hours is not met, Condition B is entered.

If after entry into Condition B, Required Action A.1 or A.2 is met,
Conditior. B is exited and operation may then continue in Condition A.

|

|

|

(continued)
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Completi::n Times
1.3

I
1.3 Comoletion Times

EXAMPLES EXAMPLE 1.3-7
(continued)

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

,

I
| A. One A.1 Verify affected 1 hour |

subsystem subsystem j
inoperable. isolated. AND

Once per 8 hours
AND thereafter

A.2 Restore subsystem 72 hours
to OPERABLE
status.

1
i

B. Required B.1 Be in MODE 3. 6 hours
Action and
associated AND
Completion
Time not B.2 Be in MODE 5. 36 hours
met.

Required Action A.1 has two Completion Times. The 1 hour Completion
Time begins at the time the Condition is entered and each "Once per
8 hours thereafter" interval begins upon performance of Required
Action A.1.

If after Condition A is entered, Required Action A.1 is not met within either
the initial 1 hour or any subsequent 8 hour interval from the previous
performance (plus the extension allowed by SR 3.0.2), Condition B is
entered. The Completion Time clock for Condition A does not stop after
Condition B is entered, but continues from the time Condition A was
initially entered. If Required Action A.1 is met after Condition B is entered,
Condition B is exited and r tration may continue in accordance with
Condition A, provided the Completion Time for Required Action A.2 has |not expired.

(continued) j
|
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1.3

1.3 Completion Times

IMMEDIATE When "Immediately"is used as a Completion Time, the Required Action
COMPLETION TIME should be pursued without delay and in a controlled manner.

.. . .. . . . .

,

|
.1

i

i

l

i
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Frequ;ncy
1.4

1.0 USE AND APPLICATION

1.4 Frequency

PURPOSE The purpose of this section is to define the proper use and application of
Frequency requirements.

DESCRIPT|ON Each Surveillance Requirement (SR) has a specified Frequency in which
the Surveillance must be met in order to meet the associated LCO. An
understanding of the correct application of the specified Frequency is
necessary for compliance with the SR.

)
The "specified Frequency" is referred to throughout this section and each
of the Specifications of Section 3.0, Surveillance Re,quirement (SR)
Applicability. The "specified Frequency" consists of the requirements of I
the Frequency column of each SR as wel! as certain Notes in the |
Surveillance column that modify performance requirements.

Situations where a Surveillance could be required (i.e., its Frequency
could expire), but where it is not possible or not desired that it be
performed until sometime after the associated LCO is within its
Applicability, represent potercial SR 3.0.4 conflicts. To avoid these
conflicts, the SR (i.e., the Surveillance or the Frequency) is stated such
that it is only " required" when it can be and should be performed. With an
SR satisfied., SR 3.0.4 imposes no restriction.

EXAMPLES The following examples illustrate the various ways that Frequencies are
specified. In these examples, the Applicability of the LCO (LCO not
shown) is MODES 1,2, and 3.

|

* (continued)
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Frequency
1.4

1.4 Frequency -

EXAMPLES EXAMPLE 1.41
(continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Perform CHANNEL CHECK. 12 hours

.

Example 1.4-1 contains the type of SR most often encountered in the
Technical Specifications (TS). The Frequency specifies an interval
(12 hours) during which the associated Surveillance must be performed at
least one time. Performance of the Surveillance initiates the subsequent
interval. Although the Frequency is stated as 12 hours, an extension of
the time interval to 1.25 times the stated Frequency is allowed by
SR 3.0.2 for operational flexibility. The measurement of this interval
continues at all times, even when the SR is not required to be met per
SR 3.0.1 (such as when the equipment is inoperable, a variable is outside {
spacified limits, or the unit is outside the Applicability of the LCO). If the
interval specified by SR 3.0.2 is exceeded while the unit is in a MODE or

,

other specified condition in the Applicability of the LCO, and the I

performance of the Surveillance is not otherwise modified (refer to
Example 1.4-3), then SR 3.0.3 becomes applicable.

If the interval as specified by SR 3.0.2 is exceeded while the unit is not in
a MODE or other specified condition in the Applicability of the LCO for
which performance of the SR is required, the Surveillance must be
performed within the Frequency requirements of SR 3.0.2 prior to entry
into the MODE or other specified condition. Failure to do so would re luft
in a violation of SR 3.0.4.

|

|

,

(continued)
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| Frequency
1.4

1.4 Frequency.

| EXAMPLES - EXAMPLE 1.4-2
L (continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

Verify flow is within limits. Once within
12 hours after

| 2 25% RTP

AND

24 hours thereafter

i

Example 1.4-2 has two Frequencies. The first is a one time performance
Frequency, and the second is of the type shown in Example 1.4-1. The
logical connector "AND" indicates that both Frequency requirements must
be met. Each time reactor power is increased from a power level
< 25% RTP to h 25% RTP, the Surveillance must be performed within
12 hours.

,

.. .

The use of "once" indicates a single performance will satisfy the specified
Frequency (assuming no other Frequencies are connected by *AND").
This type of Frequency does not qualify for the 25% extension allowed by
SR 3.0.2. "Thereafter" indicates future performances must be established
per SR 3.0.2, but only after a specified condition is first met (i.e., the
"once" performance in this example). If reactor power decreases to
< 25% RTP, the measurement of both intervals stops. New intervals start
upon reactor power reaching 25% RTP.

L
|^

(continued)
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Frequency
1.4

1.4 Frequency -

EXAMPLES EXAMPLE 1.4-3
(continued)

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

NOTE
Not required to be performed until 12 hours
after 2 25% RTP.

Perform channel adjustment. 7 days

The interval continues, whether or not the unit operation is < 25% RTP
between perfemances.

As the Note modifies the required performance of the Surveillance, it is
construed to be part of the "specified Frequency." Should the 7 day
interval be exceeded while operation is < 25% RTP, this Note allows
12 hours after power reaches 2 25% RTP to perform the Surveillance.
The Surveillance is still considered to be performed within the "specified
Frequency." Therefore,if the Surveiiinnee were not performed within the
7 day (plus the extension allowed by SR 3.0.2) interval, but operation was
< 25% RTP, it would not constitute a failure of the SR or failure to mest
the LCO. Also, no violation of SR 3.0.4 occurs when changing MODES,
even with the 7 day Frequency not met, provided operation does not
exceed 12 hours with power 2 25% RTP.

Once the unit reaches 25% RTP,12 hours would be allowed for
completing the Surveillance. If the Surveillance were not performed within
this 12 hour interval, there would then be a failure to perform a
Surveillance within the specified Frequency, and the provisions of
SR 3.0.3 would apply.

Wolf Creek - Unit 1 1.4-4 Amendment No.123
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SLs )
2.0

2.0 SAFETY LIMITS (SLs)

2.1 SLs

2.1.1 Reactor Core SLs

In MODES 1 and 2, the combination of THERMAL POWER, Reactor Coolant
System (RCS) highest loop average temperature, and pressurizer pressure !

; shall not exceed the SLs specified in Figure 2.1.1-1.

!

l 2.1.2 RCS Pressure SL

in MODES 1,2,3,4, and 5, the RCS pressure shall be maintained s 2735 psig.

2.2 SL Violations

2.2.1 If SL 2.1.1 is violated, restore compliance and be in MODE 3 within
1 hour.

|
|

'
i

2.2.2 If SL 2.1.2 is violated:
;

2.2.2.1 In MODE 1 or 2, restore compliance and be in MODE 3 within
1 hour.

2.2.2.2 in MODE 3,4, or 5, restore compliance within 5 minutes.

I
|

!

i

|

1

i

i

i

|
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Figure 2.1.1-1 (page 1 of 1)
Reactor Core Safety Limits
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LCO Applicability
3.0

3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY

LCO 3.0.1 LCOs shall be met during the MODES or other specified conditions
in the Applicability, except as provided in LCO 3.0.2 and LCO
3.3.7.

LCO 3.0.2 Upon discovery of a failure to meet an LCO, the Required Actions of the
associated Conditions shall be met, except as provided in LCO 3.0.5 and
LCO 3.0.6.

If the LCO is met or is no longer applicable prior to expiration of the
specified Completion Time (s), completion of the Required Action (s)is not
requireo unless otherwise stated.

LCO 3.0.3 When an LCO is not met and the associated ACTIONS are not met, an
associated ACTION is not provided, or if directed by the associated
ACTIONS, the unit shall be placed in a MODE or other specified condition j
in which the LCO is not applicable. Action shall be initiated within 1 hour
to place the unit, as applicable, in:

a. MODE 3 within 7 hours;

b. MODE 4 within 13 hours; and

c. MODE 5 within 37 hours.

Exceptions to this Specification are stated in the individual
!
'

Specifications.

Where corrective measures are completed that permit operation in
accordance with the LCO or ACTIONS, completion of the actions required
by LCO 3.0.3 is not required.

'

LCO 3.0.3 is only applicable in MODES 1,2, 3, and 4.

LCO 3.0.4 When an LCO is not met, entry into a MODE or other specified condition
in the Applicability shall not be made except when the associated
ACTIONS to be entered permit continued operation in the MODE or other
specified condition in the Applicability for an unlimited period of time. This
Specification shall not prevent changes in MODES or other specified
conditions in the Applicability that are required to comply with ACTIONS
or that are part of a shutdown of the unit.

(continued)
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LCO Applicability
3.0

3.0 LCO Applicability

LCO 3.0,4 Exceptions to this Specification are stated in the individual Specifications.
' (continued)

LCO 3.0.4 is only applicable for entry into a MODE or other specified
condition in the Applicability in MODES 1,2,3, and 4.

LCO 3.0.5 Equipment removed from service or declared inoperable to comply with
ACTIONS may be retumed to service under administrative control solely
to perform testing required to demonstrate its OPERABILITY or the
OPERABILITY of other equipment. This is an exception to LCO 3.0.2 for
the system retumed to service under administrative control to perform the
testing required to demonstrate OPERABILITY. "

.

LCO 3.0.6 When a supported system LCO is not met solely due to a support system
LCO not being met, the Conditions and Required Actions associated with
this supported system are not required to be entered. Only the support
system LCO ACTIONS are required to be entered. This is an exception
to LCO 3.0.2 for the supported system. In this event, an evaluation shall
be performed in accordance with Specification 5.5.15, " Safety Function
Determination Program (SFDP)." If a loss of safety function is determined
to exist by this program, the appropriate Conditions and Required Actions
of the LCO in which the loss of safety function exists are required to be
entered.

When a supp :t system's Required Action directs a supported system to
be declared inoperable or directs entry into Cond:tions and Required
Actions for a supported system, the applicable Conditions and Required
Actions shall be entered in accordance with LCO 3.0.2.

.

LCO 3.0.7 Test Exception LCO 3.1.8, allows specified Technical Specification (TS) -
requirements to be changed to permit performance of special tests and
operations. Unless otherwise specified, all other TS requirements remain
unchanged. Compliance with Test Exception LCOs is optional. When a
Test Exception LCO is desired to be met but is not met, the ACTIONF of
the Test Exception LCO shall be met. When a Test Exception LCO is not
desired to be met, entry into a MODE or other specified condition in the
Applicability shall be made in accordance with the other applicable
Specifications.

Wolf Creek- Unit 1 3.0-2 Amendment No.123
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SR Applicebm'.y
3.0

3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 9

SR 3.0.1 SRs shall be met during the MODES or other specified conditions in the
Applicability for individual LCOs, unless otherwise stated in the SR.
Failure to meet a Surveillance, whether such failure is experienced during
the performance of the Surveillance or between performances of the
Surveillance, shall be failure to meet the LCO. Failure to perform a
Surveillance within the specified Frequency shall be failure to meet the

| LCO except as provided in SR 3.0.3. Surveillances do not have to be
! performed on inoperable equipment or variables outside specified limits.
I

SR 3.0.2 The specified Frequency for each SR is met if the Surveillance is
| performed within 1.25 times the interval specified in the Frequency, as
| measured from the previous performance or as measured from the time

a specified condition of the Frequency is met.

For Frequencies specified as "once," the above interval extension does
( not apply.

If a Completion Time requires periodic performance on a "once per . ."
,

basis, the above Frequency exten'6on applies to each performance after |
the initial performance.

Exceptions to this Specification are stated in the individual
Specifications. I

SR 3.0.3 If it is discovered that a Surveillance was not performed within its specified
Frequency, then compliance with the reouirement to declare the LCO not
met may be delayed, from the time of discovery, up to 24 hours or up to
the limit of the specified Frequency, whichever is less. This delay period

,

M permitted to allow performance of the Surveillance, i

!

If the Surveillance is not performed within the delay period, the
LCO must immediately be declared not met, and the applicable
Condition (s) must be entered.

!

When the Surveillance is performed within the delay period ard the
Surveillance is not met, the LCO must immediately be declarea not met,

| and the applicable Condition (s) must be entered. l
!

|
t

.

(continued)
1
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SR Applicability
3.0

3.0 SR Applicability'(continued)
,

SR 3.0.4 Entry into a MODE or other specified condition in the Applicability of an
LCO shall not be made unless the LCO's Surveillances have been met
within their specified Frequency. This provision shall not prevent entry
into MODES or other specified conditions in the Applicability that are
required to comply with ACTIONS or that are part of a shutdown of the
unit.

SR 3.0.4 is only applicable for entry into a MODE or other specified
condition in the Applicability in MODES 1,2, 3, and 4.

. . . . . . _ . . . . . _ _ . _ -

4

Wolf Creek- Unit 1 3.0-4 Amendment No.123

_ _ _ . _ .



r;
,

|

! SDM
3.1.1

!
I '3.1 REACTIVITY CONTROL SYSTEMS
|- - -

| '3.1.1 SHUTDOWN MARGIN (SDM) -
!

| LCO 3.1.1 SDM shall be within the limit provided in the COLR.

APPLICABILITY: MODE 2 with 4 < 1.0,
i MODES 3,4, and 5.

NOTE -

-)
While this LCO is not met, entry into MODE 6 from MODE 6 is not I

1permitted.
,

I
ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

j

A. SDM not within limit. A.1 initiate boration to restore 15 minutes
! SDM to within limit.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR - 3.1.1.1 Verify SDM to be within limit. 24 hours

I

i

|
o

i

!
l
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Cora Reactivity

3.1.2

3.1 REACTIVITY CONTROL SYSTEMS

' 3.1.2' Core Reactivity .

LCO 3.1.2 The measured core reactivity shall be within i 1% Ak/k of predicted values.

' APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION - COMPLETION TIME

A. Measured core reactivity A.1 Re-evaluate core design 7 days
not within limit. and safety analysis, and

determine that the reactor
core is acceptable for
continued operation.

AND

A.2 Establish appropriate 7 days
operating restrictions and
SRs.

B. Required Action and B.1 Be in MODE 3. 6 hours
asscciated Completion
Time not met.

.

|

|

Wolf Creek - Unit 1 3.1-2 Amendment No.123



i

Cora R25ctivity
3.1.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.2.1 NOTE
The predicted reactivity values may be adjusted
(normalized) to correspond to the measured core
reactivity prior to exceeding a fuel bumup of

|- 60 effective full power days (EFPD) after each fuel
i loading.

i

l
Verify measured core reactivity is within i 1% Akh. of Once prior to |
predicted values. entering MODE 1

after each
refueling

AND
|

NOTE
Only required after
60 EFPD

31 EFPD
thereafter

|
|

!
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MTC
3.1.3

3.1 REACTIVITY CONTROL SYSTEMS

3.1.3 Moderator Temperature Coefficent (MTC)

LCO ' 3.1.3 The MTC shall be maintained within the limits specified in the COLR. The
maximum upper limit shall be that specified in Figure 3.1.3-1.

APPLICABILITY: MODE 1 and MODE 2 with 4 21.0 for the upper MTC limit, -

MODES 1,2, and 3 for the lower MTC limit.

..

ACTIONS -

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. MTC not within upper limit. A.1 Establish administrativa 24 hours
withdrawallimits for
control banks to maintain
MTC within limit.

B. Required Action and B.1 Be in MODE 2 with - 6 hours
associated Completion - 4 < 1.0.
Time of Condition A not
met.

C. MTC not within lower limit. C.1 ~ Be in MODE 4. 12 hours

Wolf Creek - Unit 1 3.1-4 Amendment No.123
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MTC
3.1.3

SURVEll. LANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
f

SR 3.1.3.1 Verify MTC is within upper limit. Once prior to
entering MODE 1
after each

,

refueling

)
,

SR 3.1.3.2 NOTES
|I 1. Not required to be performed until 7 effective

full power days (EFPD) after reaching the
,

equivalent of an equilibrium RTP all rods out J
(ARO) boron concentration of 300 ppm.

2. If the MTC is more negative than the 300 ppm
Surveillance limit (not LCO limit) specified in
the COLR, SR 3.1.3.2 shall be repeated once
per 14 EFPD during the remainder of the fuel
cycle.

| 3. SR 3.1.3.2 need not be repeated if the MTC
l measured at the equivalent of equilibrium

RTP-ARO boron concentration of s 60 ppm is
less negative than the 60 ppm Surveillance
limit specified in the COLR.

.

1

Verify MTC is within 8" limit. Once each cycle'

Wolf Creek - Unit 1 3.1-5 Amendment No.123
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MTC
3.1.3

s
~
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: j i OPERATION4

,
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Figure 3.13-1
MODERATOR TEMPERATURE COEFFICIENT VS. POWER LEVEL
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Rod Group Alignm::nt Limits
3.1.4

3.1 REACTIVITY CONTROL SYSTEMS

3.1.4 Rod Group Alignment Limits

LCO 3.1.4 All shutdown and control rods shall be OPERABLE.

AND

Individualindicated rod positions shall be within 12 steps of their group
step counter demand position.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLET10N TIME

A. One or more rod (s) A.1.1 Verify SDM to be within 1 hour
inoperable. the limits provided in the

COLR.

pR

A.1.2 initiate boration to restore 1 hour ;

SDM to within limit.

AND

A.2 Be in MODE 3. 6 hours

(continued)

i

l
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Rod Group Alignm:nt Limits
3.1.4

ACTIONS (continued)''

CONDITION REQUIRED ACTION COMPLETION TIME

B. One rod not within B.1 Restore rod to within 1 hour
alignment limits. alignment limits.

2
B.2.1.1 Verify SDM to be within 1 hour

the limits provided in the
COLR.

.

@
B.2.1.2 initiate boration to restore 1 hour

SDM to within limit. -

AND

B.2.2 Reduce THERMAL 2 hours
POWER to s 75% RTP.

AND

B.2.3 Verify SDM to be within Once per
the limits provided in the 12 hours
COLR.

AND

B.2.4 Perform SR 3.2.1.1 and 72 hours
SR 3.2.1.2.

AND

B.2.5 Perform SR 3.2.2.1. 72 hours

AND

(continued)
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Rod Group Alignm:nt Limits
3.1.4

i

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLET10N TIME

B. (continued) B.2.6 Re-evaluate safety 5 days
analyses and confirm
results remain valid for
duration of operation
under these conditions.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B not
met.

D. More than one rod not D.1.1 Verify SDM to be within 1 hour
within alignment limit. the limits provided in the

COLR.
I

QR

D.1.2 Initiate boration to restore 1 hour
required SDM to within
limit.

AND

| D.2 Be in MODE 3. 6 hours

| |

1

|
i
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Rod Group Alignment Limits
3.1.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.4.1 Verify individual rod positions within alignment limit. 12 hours

SR 3.1.4.2 Verify rod freedom of movement (trippability) by 92 days
moving each rod not fully inserted in the core
210 steps in either direction.

SR 3.1.4.3 Verify rod drop time of each rod, from the fully Prior to reactor
withdrawn position, is s 2.7 seconds from the criticality after
beginning of decay of statior.ary gripper coil voltage to each removal of ~-

dashpot entry, with: the reactor head

a. T,2 500 F; and

b. All reactor coolant pumps operating.

Wstf Creek - Unit 1 3.1-10 Amendment No.123



p

Shutdown BInk Ins:rtion Limits
! 3.1.5

,

3.1 REACTIVITY CONTROL SYSTEMS

3.1.5 Shutdown Bank Insertion Limits

!-

LCO 3.1.5 Each shutdown bank shall be within insertion limits specified in the COLR.

APPLICABILITY: MODE 1,
MODE 2 with any control bank not fully inserted. i

NOTE {
This LCO is not applicable while performing SR 3.1.4.2. i

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more shutdown A.1.1 Verify SDM to be within 1 hour
banks not within limits. the limits provided in the l

COLR.

O8

A.1.2 initiate boration to restore 1 hour
SDM to within limit.

AND

A.2 Restore shutdown banks 2 hours
to within limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. i

|
|

. Wolf Creek- Unit 1 3.1-11 Amendment No.123



- _

Shutdown BInk Ins;rtion Limits
3.1.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.5.1 Verify each shutdown bank is within the limits 12 hours
specified in the COLR.

<

_

1

f
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Control B;nk Insertion Limits
3.1.6

3.1 REACTIVITY CONTROL SYSTEMS

3.1.6 Control Bank insertion Limits

LCO 3.1.6 Control banks shall be within the insertion, sequence, and overlap limits
specified in the COLR.

APPLICABILITY: MODE 1,
MODE 2 with k,21.0.

NOTE
This LCO is not applicable while performing SR 3.1.4.2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Control bank !nsertion A.1.1 Verify SDM to be within 1 hour
limits not met, the limits provided in the

COLR.

QR

A.1.2 initiate boration to restore 1 hour
SDM to within limit.

AND

A.2 Restore control bank (s) to 2 hours
within limits.

(continued)
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Centrol Bink Insertion Limits
3.1.6

"
ACTIONS (continued)-

CONDITION REQUIRED ACTION COMPLETION TIME

! B. Control bank sequence or B.1.1 Verify SDM to be within 1 hour
overlap !imits not met. the limits provided in the

COLR.

98

B.1.2 initiate boration to restore 1 hour
SDM to within limit.

AND

B.2 Restore contrei bank 2 hours
sequence and overlap to

I within limits.

C. Required Action and C.1 Be in . ' ODE 3. 6 hours
associated Completion
Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.6.1 Verify estimated critical control bank position is within Within 4 hours
the limits specified in the COLR. prior to achieving

criticality

(continued)

1

i

j
;

|
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Control Brnk insirtion Limits
3.1.6

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY
. .. .

I

SR 3.1.6.2 Verify each control bank insertion is within the limits 12 hours
specif6ed in the COLR.

SR 3.1.6.3 Verify sequence and overlap limits specified in the 19 hours
COLR are met for control banks not fully withdrawn
from the core,

i

|

|

!

|

|

|

1
|
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Rod Positi:n Indication
3.1.7

3.1 REACTIVITYCONTROL SYSTEMS

3.1.7 Rod Position Indication

LCO 3.1.7 The Digital Rod Position Indication (DRPI) System and the Demand
Position Indication System shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

NOTE- - -

Separate Condition entry is allowed for each inoperable rod position indicator and each
demand position indicator.

,

CONDITION REQUIRED ACTION COMPLETION TIME

A. One DRPl per group A.1 Verify the position of the Once per 8 hours
inoperable for one or more rods with inoperable
groups. position indicators

indirectly by using
movable incore detectors.

QR

A.2 Reduce THERMAL 8 hours
POWER to s 50% RTP.

(continueo[
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| |

Rod Position Indication I

3.1.7

!
ACTIONS (continued)

,

CONDITION REQUIRED ACTION COMPLETION TIME

B. More than one DRPI per B.1 Place the control rods immediately
group inoperable for one or under manual control.
more groups.

AND

B.2 Monitor and record RCS Once per 1 hour
T. .

AND

B.3 Verify the position of the Once per 8 hours
rods with inoperable
position indicators
indirectly by using movable
incore detectors.

AND

| B.4 Restore inoperable 24 hours
position indicators to
OPERABLE s,tatus such
that a maximum of one
DRPI per group is
inoperable.

C. One or more rods with C.1 Verify the position of the 4 hours
inoperable DRPIs have rods with inoperable
been moved in excess of position indicators
24 steps in one direction indirectly by using
since the last movable incore detectors.
determination of the rod's j
position. OR

|

C.2 Reduce THERMAL 8 hours
! POWER to s 50% RTP.

(continued)
|
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Rod Position Indicati:n
3.1.7

' ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One demand position D.1.1 Verify by administrative Once per 8 hours
indicator per bank ' means all DRPIs for the
inoperable for one or more ' affected banks are
banks. OPERABLE.

AND

D.1.2 Verify the most withdrawn Once per 8 hours
rod and the least
withdrawn rod of the
affected banks are
s 12 steps apart.

O_R_

D.2 Reduce THERMAL 8 hours
POWER to s 50% RTP.

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met.

- SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.1.7.1 Verify each DRPI agrees within 12 steps of the group Once prior to
demand position for the full indicated range of rod criticality after
travel. each removal of

the reactor vessel
#

head.

Wolf Creek - Unit 1 3.1-18 Amendment No.123
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PHYSICS TESTS Exceptions - MODE 2
3.1.5

3.1 REACTIVITY CONTROL SYSTEMS
1

3.1.8 PHYSICS TESTS Exceptions - MODE 2

|

| LCO 3.1.8 During the performance of PHYSICS TESTS, the requirements of

; LCO 3.1.3, " Moderator Temperature Coefficient (MTC)";
'

LCO 3.1.4," Rod Group Alignment Limits";
LCO 3.1.5, " Shutdown Bank Insertion Limits";
LCO 3.1.6, " Control Bank Insertion Limits"; and
LCO 3.4.2, "RCS Minimum Temperature for Criticality"

,

may be suspended, provided:
|

a. RCS lowest operating loop average temperature is 2 541*F;

b. SDM is within the limits provided in the COLR; and

c. THERMAL POWER is s 5% RTP.

APPLICABILITY: MODE 2 during PHYSICS TESTS.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME 3

A. SDM not within limit. A.1 initiate boration to restore 15 minutes '

SDM to within limit.

AND

A.2 Suspend PHYSICS 1 hour
TESTS exceptions.

B. THERMAL POWER not B.1 Open reactor trip Immediately
within limit. breakers.

(continued) |
i
I
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PHYSICS TESTS Exceptions - MODE 2 -

3.1.8

ACTIONS (continued)-

CONDITION REQUIRED ACTION COMPLETION TIME

C. RCS lowest operating loop C.1 Restore RCS lowest 15 minutes
average temperature not operating loop average
within limit. temperature to within limit.

_

D. Required Action and D.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C not ~,- _

met.

1

SURVEILLANCE REQUIREMENTS

SURVEl;. LANCE FREQUENCY

SR 3.1.8.1 Perform a CHANNEL OPERATIONAL TEST on Prior to initiation of
power range and intermediate range channels per PHYSICS TESTS
SR 3.3.1.8 and Table 3.3.1-1.

|

|
' SR 3.1.8.2 Verify the RCS lowest operating loop average 30 minutes

temperature is 2 541 F.

SR 3.1.8.3 Verify THERMAL POWER is s 5% RTP. 1 hour

SR 3.1.8.4 Verify SDM is within limits govided in the COLR. 24 hours

Wolf Creek - Unit 1 3.1-20 Amendment No.123
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Fo(Z)(Fo M;thrdstogy)
3.2.1

3.2 POWER DISTRIBUTION LIMITS

3.2.1 Heat Flux Hot Channel Factor (F (Z)) (F Methodology)o o

LCO 3.2.1 F(Z), as approximated by Fa (Z) and Fo*(Z), shall be within the limitsc
o
specified in the COLR.

APPLICABILITY: MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETIONTIME

CA. Fo (Z) not within limit. A.1 Reduce THERMAL 15 minutes after
POWER 21% RTP for each Fo (Z)

C

C
each 1% Fo (Z) exceeds determination
limit.

AND

A.2 Reduce Power Range 72 hours after
CNeutron Flux - High trip each Fo (Z)

setpoints 21% for each determination l
c

1% Fo (Z) exceeds limit.

AND

A.3 Reduce Overpower AT trip 72 hours after
csetpoints 21% for each each Fa (Z)

1% Fo (Z) exceeds limit. determinationC

AND

| A.4 Perform SR 3.2.1.1. Prior to increasing
THERMAL!

POWER above the
limit of Required

| Actions A.1
|

(continued)

l
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Fa(Z)(Fa Methodology)
3.2.1 1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Fa"(Z) not within limits. B.1 Reduce AFD limits 21% 4 hours
for each 1% Fa*(Z)
exceeds limit.

C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

4

i ,
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Fo(Z)(Fo M:thodology)
3.2.1

SURVElLLANCE REQUIREMENTS

NOTE --

During power escalation following shutdown, THERMAL POWER may be increased until an
equilibrium power level has been achieved, at which a power distribution map is obtained.

SURVEILLANCE FREQUENCY

CSR 3.2.1.1 Verify Fo (Z)is within limit. Once after each
refueling prior to
THERMAL
POWER
exceeding
75% RTP

AND

Once within 24
hours after
echieving
e- nilibrium
c m 'itions .%r
eh . 9 ?ng,1:y
:t il 3 tu , , the
THF.RW.L
POWER < at which

C
Fo (Z)was last
verified

6|LD

31 EFPD
thereafter

i

(continued)

<
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Fo(Z) (Fo M;thodology)
-3.2.1

SURVEILLANCE REQUIREMENTS (continued)

SURVElLLANCE FREQUENCY

SR 3.2.1.2 NOTE
C

If Fo (Z) measurements indicate

~

Fo (Z)maximum over z
.

K(Z)
.

has increased since the previous evaluation of
cFa (z);

a. Increase Fo*(Z) by the appropriate factor
specified in the COLR and reverify Fo*(Z) is
withinlimits; or

b. Repeat SR 3.2.1.2 once per 7 EFPD until two
successive flux maps indicate

Fo*(Z) 'maximum over z
_

K(Z)
.

j

has not increased.

Verify Fo*(Z)is within limit. Once after each
refueling prior to
THERMAL
POWER
exceeding
75% RTP

AND

(continued)_)
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Fo(Z)(Fo Methodology)
3.2.1

l

SURVEILLANCE REQUIREMENTS (continued)
'

SURVEILLANCE- FREQUENCY

|

SR 3.2.1.2 (continued) Once within 24
hours after
achieving
equilibrium
conditions after |
exceeding, by
;t 10% RTP, the

i THERMAL-
'

POWER at which
Fo*(Z) was last
verified

AND

31 EFPD
thereafter

'

:

I
|

.

|

Wolf Creek - Unit 1 3.2-5 Amendment No.123
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F1s
3.2.2

' 3.2 POWER O!RTRIBUTION LIMITS

3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (Ffs )

LCO 3.2.2 Fig shall be within the limits specified in the COLR.

APPLICABILITY. MODE 1.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1.1 Restore F1s to within 4 hours
Required Actions A.2 limit.
and A.3 must be
completed whenever OR
Condition A is enterao.

A.1.2.1 Reduce THERMAL. 4 hours- -

POWER to < 50% RTP.
Fis not within limit.

AND

A.1.2.2 Reduce Power Range 72 hours
Neutron Flux - High trip
setpoints to s 55% RTP.

AND

A.2 Perform SR 3.2.2.1. 72 hours ;

AND

(continued)
,

Wolf Creek- Unit 1 3.2-6 Amendment No.123
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F1s
3.2.2

i

ACTIONS '(continued)

| CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.3 NOTE
THERMAL POWER does )
not have to be reduced to
comply with this Required 4

Action.

Perform SR 3.2.2.1. Prior to THERMAL
POWER exceeding
50% RTP ,

AND
J
l

Prior to THERMAL j
POWER exceeding
75% RTP

AND

24 hours after
THERMAL
POWER reaching
2 95% RTP

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time not met.

-

.

|
!

Wolf Creek - Unit 1 3.2-7 Amendment No.123i
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F1s,

3.2.2

SURVEILLANCE REQUIREMENTS )
J

NOTE
During power escalation following shutdown, THERMAL POWER may be increased until an
equilibrium power level has been achieved, at which a power distribution map is obtained.

- .

-

SURVEILLANCE FREQUENCY
. . .

SR 3.2.2.1 Verify FXs is within limits specified in the COLR. Once after each
refueling prior to
THERMAL
POWEli
exceeding
75% RTP

AND

31 EFPD
thereafter

|

)

Wolf Creek- Unit 1 3.2-8 Amendment No.123
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AFD (RAOC M2thodology)
3.2.3

3.2 POWER DISTRIBUTION LIMITS

3.2.3 AXIAL FLUX'DlFFERENCE (AFD) (Relaxed Axial Offset Control (RAOC)
Methodology)

LCO 3.2.3 The AFD in % flux difference units shall be maintained within the limits
specified in the COLR.

NOTE
The AFD shall be considered outside limits when two or more OPERABLE
excore channels indicate AFD to be outside limits.

APPLICABILITY: MODE 1 with THERMAL POWER 2 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

!
A. AFD not within limits. A.1 Reduce THERMAL 30 minutes

POWER to < 50% RTP.

SURVEILLANCE REQUIREMENTS ;
i

SURVEILLANCE FREQUENCY

. SR 3.2.3.1 Verify AFD within limits for each OPERABLE excore 7 days
channel.

;

|

|

|

;

!

Wolf Creek - Unn . 3.2-9 Amendment No.123 i
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QPTR
3.2.4

- 3.2 POWER DISTRIBUTION LIMITS

' 3.2.4 QUADRANT POWER TILT RATIO (QPTR)
2.

LCO 3.2.4 The QPTR shall be s; 1.02.

APPLICABILITY: MODE 1 with THERMAL POVER > 50% RTP.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. QPTR not within limit. A.1 Reduce THERMAL 2 hours after
POWER 2 3% from RTP each QPTR
for each 1% of QPTR determination
> 1.00.

AND

A.2 Determine QPTR. Once per 12 hours

AND

A.3 Perform SR 3.2.1.1, SR 24 hours after
3.2.1.2 and SR 3.2.2.1. achieving

equilibrium
conditions from a
THERMAL
POWER reduction
per Required
Action A.1

AND

Once per 7 days
thereafter

AND
(contir ued)

Wolf Creek- Unit 1 3.2-10 Amendment No.123



QPTR
3.2.4

ACT!ONS { continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.4 Reduce Power Range 72 hours after
Neutron Flux-High trip each OPTR
setpoints 2 3% for each determination
1% of QPTR > 1.00.

AND

A.5 Reevaluate safety Prior to increasing
analyses and confirm THERMAL POWER
results remain valid for and Power Range
duration of operation Neutron Flux - High
under this condition. trip setpoints above

the limits of
Required Actions
A.1 and A.4

AND

A.6 NOTES
1. Perform Required

Action A.6 only after
Required Action A.5 is
completed.

2. Required Action A.7
shall be completed
whenever Required
Action A.6 is
performed.

Normalize excore Prior to increasing
detectors to restore OPTR THERMAL
to within limit POWER above the

limit of Required
Action A.1

AND t

(continued)

|
|

Wolf Creek - Unit 1 3.2-11 Amendment No.123
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QPTR i

3.2.4.

, ACTIONS (continued)

COMPLETION
CONDITION REQUIRED ACTION - TIME

:
'

A. '(continued) A.7 NOTE
Perform Required Action

,

A.7 only after Required -
Action A.6 is completed.

'

Perform SR 3.2.1.1, SR 24 hours after
3.2.1.2 and SR 3.2.2.1. achieving

| equilibrium
conditions not to
exceed 48 hours
after increasing
THERMAL
POWER above the,

; limit of Required
t Action A.1

B. Required Action and . B.1 Reduce THERMAL 4 hours
; associated Completion POWER to s 50% RTP.
; Time not met.
|

|

|
,

|
!
!

Wolf Creek - Unit 1 3.2-12 Amendment No.123
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QPTR
3.2.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.2.4.1 -NOTES
1. With input from one Power Range Neutron Flux

channel inoperable and THERMAL POWER
s 75% RTP, the remaining three power range
channels can be used for calculating QPTR.

2. SR 3.2.4.2 may be performed in lieu of this
Surveillance.

Verify QPTR is within limit by calculation. 7 days

SR 3.2.4.2 NOTE-
Not required to be performed until 12 hours after
input from one Power Range Neutron Flux channel is
inoperable with THERMAL POWER > 75% RTP.

l

Verify QPTR is within limit using the movable incore 12 hours
detectors.

|
|

l

i

i

1

|

|

|

!

Wolf Creek - Unit 1 3.2-13 Amendment No.123
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RTS Instrumentctisn
! 3.3.1
|

I

3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

|
:

| LCO 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1 shall be
j OPERABLE.
,

.

APPLICABILITY: According to Table 3.3.1-1.
i

i

ACTIONS
-

f

i NOTE
3

| Separate Condition entry is allowed for each Function.

!

CONDITION REQUIRED ACTION COMPLETION TIME
I

A One or more Functions A.1 Enter the Condition immediately
with one or more required referenced in Table
channels or trains 3.3.1-1 for the channel (s)
inoperable, or trains.

B. One Manual Reactor Trip B.1 Restore channel to 48 hours
channelinoperable. OPERABLE status.

9.8

B.2 Be in MODE 3. 54 hours

(continued) ,

)

!

| :

| |

? :
'

I

I

|

i
! Wolf Creek - Unit 1 3.3-1 Amendment No.123
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RTS Instrum:nt tion
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

NOTE C.1 Restore channel or train to 48 hours
While this LCO is not met for OPERABLE status.
Function 19,20, or 21 in MODE
5, making the Rod Control OR
System capable of rod
withdrawalis not permitted. C.2.1 Initiate action to fully insert ~ 48 hours

rods.

C. One channel or train AND
inoperable.

C.2.2 Place Rod Control System 49 hours
in a condition incapable of
rod withdrawal.

(continued)

Wolf Creek- Unit 1 3.3-2 Amendment No.123
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RTS Instrumentation
3.3.1

, ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

|
|

D. One Power Range Neutron NOTE
,

Flux-High channel The inoperable channel may be
! inoperable. bypassed for up to 4 hours for

surveillance testing and setpoint

| adjustment of other channels.
,

I

I
,

D.1.1 Place channelin trip. 6 hours

AND

D.1.2 Reduce THERMAL 12 hours
POWER to s 75% RTP.

QR

D.2.1 Place channelin trip. 6 hours

AND

D.2.2 NOTE
Only required to be
performed when the
Power Range Neutron
Flux input to QPTR is
inoperable.

Perform SR 3.2.4.2. Once per 12 hours

OR 4

4

i

D.3 Be in MODE 3. 12 hours i

1

(continued)
;

I
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RTS InstrumentEtion
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One channelinoperable. NOTE
The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.

E.1 Place channelin trip. 6 hours

@
E.2 Be in MODE 3. 12 hours

F. One Intermediate Range F.1 Reduce THERMAL 24 hours
Neutron Flux channel POWER to < P-6.
inoperable.

@
F.2 increase THERMAL 24 hours

POWER to > P-10.

G. Two Intermediate Range G.1 Suspend operations immediately
Neutron Flux channels involving positive reactivity
inoperable. additions.

AND

G.2 Reduce THERMAL 2 hours
POWER to < P-6.

H. Not Used.

(continued)

Wolf Creek . Unit 1 3.3-4 Amendment No.123
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RTS Instrum:nt; tion
3.3.1

ACTIONS '(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I. One Source Range 1.1 Suspend operations immediately
- Neutron Flux channel involving positive reactivity
inoperable. additions.

J. Two Source Range J.1 Open reactor trip breakers immediately
Neutron Flux channels (RTBs).
inoperable.

I

!
~

K. One Source Range K.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.

9_8

K.2.1 initiate action to fully insert 48 hours
all rods.

AND

K.2.2 Place the Rod Control 49 hours
System in a condition
incapable of rod
withdrawal.

!

(continued)

,

i
1

I

Wolf Creek - Unit 1 3.3-5 Amendment No.123
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RTS Instrumintation
3.3.1

' ACTIONS (continued)~

CONDITION REQUIRED ACTION COMPLETION TIME

L. Not Used.

M. One channelinoperable. NOTE
The inoperable channel may be
bypassed for up to 4 hours for-

i surveillance testing of other --

_ channels.

~!

M.1 Place channelin trip. 6 hours

OR

M.2 Reduce THERMAL 12 hours
POWER to < P-7.

N. Not Used.

.O. One Low Fluid Oil NOTE
Pressure Turbine Trip The inoperable channel may be J
channelinoperable. bypassed for up to 4 hours for j

surveillance testing of other i

channels. )
.

O.1 Place channelin trip. 6 hours

9.R.

O.2 . Reduce THERMAL
10 hoursPOWER to < P-9.

(continued)

i

Wolf Creek- Unit 1 3.3-6 Amendment No.123
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RTS Instrum:ntition
3.3.1

1

ACTIONS -(continued)
1

CONDITION REQUIRED ACTION COMPLETION TIME |
!

P. One or more Turbine Stop P.1 Place channel (s)in trip. 6 hours
Valve Closure Turbine Trip
channel (s) inoperable. O_R

P.2 Reduce THERMAL 10 hours
POWER to < P-9.

1

O. One train inoperable. NOTE I

One train may be bypassed for up to
4 hours for surveillance testing i

provided the other trein is )
OPERABLE.

Q.1 Restore train to 6 hours
OPERABLE status.

1

98

Q.2 Be in MODE 3. 12 hours

(continued)

|

|
4

Wolf Creek - Unit 1 3.3-7 Amendment No.123
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RTS InstrumGntation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

R. One RTB train inoperable. NOTES
1. One train may be bypassed for

up to 2 hours for surveillance
testing, provided the other train
is OPERABLE.

2. Or,e RTB may be bypassed
only for the time required far
performing maintenance on the
undervoltage or Shunt trip
mechanisms per Condition U,
provided the other train is
OPERABLE.

I R.1 Restore train to Ihour
OPERABLE status.

98

R.2 Be in MODE 3. 7 hours

S. One or more required S.1 Verify interlock is in 1 hour
channel (s) inoperable. required state for existing

unit conditions.

QR

S.2 Be in MODE 3. 7 hours

1

(continued)

, ,

|
Wolf Creek - Und 1 3.3-8 Amendment No.123
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RTS Instrumsntation
, 3.3.1
|

!

' ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

T. One or more required T.1 Verify interlock is in . 1 hour
channel (s) or train required state for existing
inoperable, unit conditions.

O, R

T.2 Be in MODE 2. 7 hours

U. One trip mechanism U.1 Restore inoperable trip 48 hours
inoperable for one RTB. mechanism to OPERABLE

status.

PR

U.2 Be in MODE 3. 54 hours

SURVEILLANCE REQUIREMENTS

NOTE
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.

w-

SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours I

- i

(continued) ]
:

|

i

!

:

|
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RTS Instrum:ntation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.2 NOTES
1. Adjust Ni3 if absolute difference is > 2% RTP.

2. Not required to be performed until 24 hours
after THERMAL POWER is 215% RTP.

Compare results of calorimetric heat balance 24 hours
calculation te Nuclear inr,trumentation System (NIS)
channel output.

SR 3.3.1.3 NOTES
1. Adjust NiS channelif absolute difference is

23%.

2. Not required to be performed until 24 hours
after THERMAL POWER is 2 50% RTP.

Compare results of the incore detector 31 effective full
measurements to NIS AFD. power days

(EFPD)

SR 3.3.1.4 NOTE
This Surveillance must be performed on the reactor
trip bypass breaker for the local manual shunt trip
only prior to placing the bypass breaker in service.

Perform TADOT. 31 days on a
STAGGERED
TEST BASIS

(continued)
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RTS Instrum;ntition
3.3.1

i
'

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS

SR 3.3.1.6 NOTE
Not required to be performed until 72 hours after
achieving equilibrium conditions with THERMAL
POWER 2 75 % RTP.

Calibrate excore channels to agree with incore 92 EFPD
detector measurements.

SR 3.3.1.7 NOTES
1. Not required to be performed for source range

instrumentation prior to entering MODE 3 from
MODE 2 until 4 hours after entry into MODE 3.

2. Source range instrumentation shall include
verification that interlocks P-6 and P-10 are in
their required state for existing unit conditions.

Perform COT. 92 days

(continued)
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RTS Instrumsntition
3.3.1

SURVEILLANCE REQUIREMENTS (continued)-

SURVEILLANCE FREQUENCY

SR 3.3.1.8 NOTE
This Surveillance shall include verification that
interlocks P-6 and P-10 are in their required state for

. existing unit conditions.

Perform COT. NOTE -

Only required I
when not
performed within

^~
-

previous 92 days

Prior to reactor
startup

AND

Twelve hours after
reducing power
below P-10 for
power and
intermediate
instrumentation

AND

Four hours after
reducing power
below P-6 for
source range
instrumentation

AND

Every 92 days
thereafter

~~

(continued)

Wolf Creek - Unit 1 3.3-12 Amendment No.123
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RTS Instrum;ntition
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.9 NOTE
Verification of setpoint is not required.

Perform TADOT. 92 days

SR 3.3.1.10 NOTE
This Surveillance shall include verificatWn that the
time constants are adjusted to the pr seribed values.s

Perform CHANNI:L CAllBRATION. 18 months

__

SR 3.3.1.11 NOTES
, 1. Neutron detectors are excluded from
! CHANNEL CALIBRATION.

i 2. This Surveillance shaliinclude verification that
the time constants are adjusted to the
prescribed values.

3. Power and intermediate range detector plateau
voltage verification is not required to be

. performed until 72 hours after achieving ,,

| equilibrium conditions with THERMAL POWER
j 2 95% RTP.

Perform CHANNEL CAllGRATION. 18 months

SR 3.3.1.12 Not Used.

(continued)
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RTS Instrum:ntati:n
3.3.1

' SURVElLLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.13 Perform COT. 18 months

SR 3.3.1.14 NOTE
Verification of setpoint is not required.

Perform TADOT. 18 months

SR 3.3.1.15 NOTE
Verification of setpoint is not required.

Perform TADCT. Prior to exceeding
the P-9 interlock
whenever the unit
has been in
MODE 3, if not
performed in the
previous 31 days

SR 3.3.1.16 NOTE
Neutron detectort are excluded from response time
testing.

- Verify RTS RESPONSE TIMES are within limits. 18 months on a
STAGGERED
TEST BASIS

,

. Wolf Creek- Unit 1 3.3-14 Amendment No.123
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RTS InStrum:nt"ti:n
3.3.1

1

- Table 3.3.1 1 (page 1 of 6)
: Reactor Trip System instrumentation

APPLICABLE
MODES OR OTHER

SPECIFIED REQUIRED SURVElLLANCE ALLOWABLE

FUNCTION CONDmONS CHANNELS CONDmONS REQUIREMENTS VALUE (a)

1. ManualReactorTnp 1,2 2 B SR 3.3.1.14 NA

3(b) 4(b) 5(b) 2 C SR 3.3.1.14 NA, ,

2. Power Range Neutron
Flux

a. . High 1,2 4 D SR 3.3.1.1 5112.3% RTP
SR 3.3.1.2
SR 3.3.1.7
SR 3.3.1.11
SR 3.3.1.16

b. Low 1(c)2 4 E SR 3.3.1.1,

SR 3.3.1.8
SR 3.3.1.11
SR 3.3.1.16

3. Power Range Neutron
Flux Rate

a. High Positive Rate 1,2 4 E SR 3.3.1.7 5 6.3 % RTP
SR 3.3.1.11 with time

constant
2 2 sec

b. H@h Negative 1.2 4 E SR 3.3.1.7 s6.3% RTP
Rate SR 3.3.1.11 with time

SR 3.3.1.16 constant
2 2 sec

4. Intermediate Range 1(c) 2(d) 2 F,G SR 3.3.1.1 s 35.3% % RTP,

Neutron Flux SR 3.3.1.8
SR 3.3.1.11

5. Source Range Neutron 2(') 2 1.J SR 3.3.1.1 51.6 E5 cps
Flux SR 3.3.1.8

SR 3.3.1.11

3(b) 4(b) $(b) 2 J.K SR 3.3.1.1 s 1.6 E5 cps, ,

SR 3.3.1.7
SR 3.3.1.11

(continued) l

(a) The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Tnp Setpoints.
! (b) With Rod Control System capable of rod withdrawal or one or mere rods not fully inserted.
( (c) Below the P-10 (Power Range Neutron Flux) interlock. !

' (d) Above the P-6 (Intermediate Range Neutron Flux) interlock. |
(e) Below the P4 (Intermediate Range Neutron Flux) interlock. 1

Wolf Creek - Unit 1 3.3-15 Amendment No.123
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RTS Instrument: tion
3.3.1

. Table 3.3.1 1 (page 2 of 6)
Reactor Trip System instrumentation

APPLICABLE
MODES OR OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDmONS CHANNELS CONDmONS REQUIREMENTS VALUE (a)

6 Overtemperature AT 1,2 4 E SR 3.3.1.1 Refer to Note 1
SR 3.3.1.3 (Page 3.319)
SR 3.3.1.6
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

7. Overpower AT 1,2 4 E SR 3 3.1.1 Refer to
SR 3.3.1.7 Note 2
SR 3.3.1.10 (Page
SR 3.3.1.16 3.3-20)

8. Pressunzer Pressure

s. Low 1(9) 4 M SR 3.3.1.1 21931 psig
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

b. Hsh 1,2 4 E SR 3.3.1.1 s 2400 ps%
SR 3.3.1.7
SR 3.3.1.10
SR 3.3.1.16

9. Pressunzer Water 1(9) 3 M SR 3.3.1.1 s 93.9% of
Level- Hsh SR 3.3.1.7 instrument span

SR 3.3.1.10

10. Reactor Coolant Flow. 1(9) 3 per loop M PR 3.3.1.1 2 88 9%(m)
Low SR 3.3.1.7

SR 3.3.1.10
SR 3.3.1.16

11. Not Used.

12. Undervoltage 1(9) 2/ bus M SR 3.3.1.9 210355 Vac
RCPs SR 3.3.1.10

SR 3.3.1.16

(continued)

(a) The Anowable Value defines the Limiting Safety System Setting. S w the Bases for the Trip St points.
(g) Above the P-7 (Low Power Reactor Trips Block) interlock.
(m) % of dessn flow. 90,324 ppm.

Wolf Creek- Unit 1 3.3-16 Amendment No.123
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RTS InStrum:ntation
3.3.1

Table 3.3.1 1 (page 3 of 6)
Reactor Trip System instrumentation

APPLICABLE
MODES OR OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE (a)

13. Linderfrequency 1(9) 2/ bus M SR 3.3.1.g 2 57.1 Hz
RCPs SR 3.3.1.10

SR 3.3.1.16

14. Steam Generator (SG) 1,2 4 per E SR 3.3.1.1 > 22.3% of
Water Level gen SR 3.3.1.7 Narrow Range

Low-Low (1) SR 3.3.1.10 instrument
SR 3.3.1.16 Span

15. Not Used.

| 16. Turbine Trip

a. Low Fluid Oil 10) 3 O SR 3.3.1.10 2 534.20 psig
Pressure SR 3.3.1.15

b. Turbine Stop 10) 4 P SR 3.3.1.10 21% open
Valve Closure SR 3.3.1.15

17. Safety injection (SI) 1,2 2 trains Q SR 3.3.1.14 NA
input from Engineered
Safety Feature
Actuation System
(ESFAS)

18. Reactor Trip
System interlocks

a. Intermediate 2(') 2 S SR 3.3.1.11 2 6E-11 amp
Range Neutron SR 3.3.1.13
Flux, P-6

b. Low Power 1 1 per T SR 3.3.1.5 NA
Reactor Trips train

| Block, P-7
| '

*
c. Power Range 1 4 T SR 3.3.1.11 s 51.3% RTP ]

Neutron Flux, P-8 SR 3.3.1.13 '

(continued) j

| (a) The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Trip Setpoints. |
| (e) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
'

(g) Above the P-7 (Low Power Reactor Trips Block) interlock. j
(t) The appicable MODES for these channels are more restrictive in Table 3.3.2-1. (See Function 6.d.) !

0) Above the P-9 (Power Range Neutron Flux) interlock. |
!

Wolf Creek - Unit 1 3.3-17 Amendment No.123
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RTS Instrum:ntnion
3.3.1

Table 3.3.1-1 (page 4 of 6)
Reactor Trip System instrumentation

APPLICABLE
MODES OR OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE (a)

18. (continued) .

d. Power Range .1 4 T SR 3.3.1.11 s 53.3% RTP
Neutron Flux, P-9 SR 3.3.1.13

e. Power Range 1,2 4 S SR 3.3.1.11 2 6.7% RTP -
Neutron Flux, SR 3.3.1.13 and 513.3%

' P-10 RTP

f. Turbine impulse 1 2 T SR 3.3.1.10 s 12.4% turbine
Pressure, P-13 SR 3.3.1.13 power

19. Reactor Trip 1,2 2 trains R SR 3.3.1.4 NA

Breakers (RTB)(k)
3(b) 4(b) $(b) 2 trains C SR 3 3.1.4 NA, ,

20. Reactor Trip Breaker 1,2 1 each per U SR 3.3.1.4 NA
RTB

Undervoltage and 3(b) 4(b) 5(b) 1 each per C SR 3.3.1.4 NA, ,

Shunt Trip RTB
Mechanisms (k)

21. Automatic Trip Logic 1,2 2 trains Q SR 3.3.1.5 NA

3(b) 4(b) $(b) 2 trains C SR 3.3.1.5 NA, ,

Wtf4 4

(a) The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Trip Setpoints.
(b) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.
(k) including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.
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RTS Instrum;ntition
3.3.1

|
-

Table 3.3.1-1 (page 5 of 6)
Reactor Trip System Instrumentation

1

|
Note 1: Overtemperature AT .

| The Overtemperature AT Function Allowable Value shall not exceed the following Trip Setpoint
! by more than 1.3% of AT span.

| AT (] + ''#E '
' ' *

] 1

(1 + r,s) rl + r,s, We & L (] ++ ''')E
_

g(1 + re ),
_ ,

T - T' WP- PM'M
(1 rss s

Where: ATis measured RCS AT,'F.
ATo is the indicated AT at RTP, F.

| s is the Laplace transform operator, sec".
T is the measured RCS average temperature, *F.
T' is the nominal T, at RTP, s 586.5 F.

P is the measured pressurizer pressure, psig.
P' is the nominal RCS operating pressure 2 2235 psig.

K, = 1.10 K = 0.0137/ F K = 0.000671/psig2 3

ti = 6 sec T, = 3 sec T3 = 2 see
t= 16 see is = 4 see t, = 0 sec

| f,(AI) -0.0227 { 23% + (q - q )} when g - q, < -23% RTP
0% of RTP when -23% RTP s qi- q, s 5% RTP
.0184 {(q - q.) - 5% } when q - q, > 5% RTP

where q and q, are percent RTP in the upper and lower halves of the
core, respectively, and q, + q, is the total THERMAL POWER in percent
RTP.

.

|

)
!
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RTS Instrum2ntati:n
3.3.1

- Table 3.3.1-1 (page 6 of 6)
Reactor Trip System Instrumentation

Note 2: Overpower AT
J

The Overpower AT Function Allowable Value shall not exceed the following Trip Setpoint by more
than 2.6% of AT span.

|

AT (1+ ris) '
' ' '

~

1
~

1 ( r-s) 1
s b To <(1 + r, s) <1 + r, s, Ks - Ks (1 + r.s) g 1 + re

T-K, T - T' - f,(AI) -

s,
_ (1 + re )s

-

Where: AT is measured RCS AT, *F.
ATo is the indicated AT at RTP, *F.
s is the Laplace transform operator, see .d

T is the measured RCS average temperature, F.
T"is the indicated T at RTP (Calibration temperature for AT instrumentation),
s 586.5 F.

K = 1.10 K = 0.02/*F for increasing T K. = 0.00128/ F when T > T"3 m
0/ F for decreasing T 0/ F when T s T"m

ti = 6 see t, = 3 see t: = 2 see

t. = 0 see tr = 10 see

f (AI) = 0% RTP for all Al.2

.

l
!
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ESFAS Instrum::ntttion
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) instrumentation

LCO 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 shall be
OPERABLE. '

APPLICABILITY: According to Table 3.3.2-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
i

'

A. One or more Functions A.1 Enter the Condition immediately
with one or more required referenced in Table
channels or trains 3.3.2-1 for the channel (s) )inoperable. or train (s).

1

B. One channel or train B.1 - Restore channel or train 48 hours
inoperable. to OPERABLE status.

98

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5. 84 hours

!

(continued)

l
I

,
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ESFAS InstrumInt-tion
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One train inoperable. NOTE
One train may be bypassed for up to
4 hours for surveillance testing
provided the other train is
OPERABLE.

C.1 NOTE-

Only required if Function
3.a.(2) is inoperable.

Place and maintain immediately
containment purge supply
and exhaust valves in
closed position.

AND

C.2 Restore train to 6 hours
OPERABLE status.

QR

C.3.1 Be in MODE 3. 12 hours

AND

C.3.2 Be in MODE 5. 42 hours

(continued)

Wolf Creek - Unit 1 3.3-22 Amendment No.123
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ESFAS Instrum:nt' tion

3.3.2

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One channelinoperable. NOTE
The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.

D.1 Place channelin trip. 6 hours

@
D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 18 hours

E. One Containment Pressure NOTE
channelinoperable. One additional channel may be

bypassed for up to 4 hours for
surveillance testing.

E.1 Place channelin bypass. 6 hours

@
E.2.1 Be in MODE 3. 12 hours

AND

E.2.2 Be in MODE 4. 18 hours

(continued)
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ESFAS instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME I

F. One channel or train F.1 Restore channel or train to 48 hours
~ inoperable. OPERABLE status.

E
F.2.1 Be in MODE 3. 54 hours

AND

F.2.2 Be in MODE 4. 60 hours

G. One train inoperable. NOTE
One train may be bypassed for up to
4 hours for surveillance testing
provided the other train is
OPERABLE.

G.1 . Restore train to 6 hours
OPERABLE status

@
G.2.1 Be in MODE 3. 12 hours

AND I

G.2.2 Be in MODE 4. 18 hours

(continued)
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ESFAS Instrumentation

| 3.3.2
|

!-

ACTIONS -(continued)

| CONDITION REQUIRED ACTION COMPLETION TIME
:

1

,
H. One train inoperable. NOTE-

| One train may be bypassed for up to
'

4 hours for surveillance testing
provided the other train is
OPERABLE.

H.1 Restore train to 6 hours
OPERABLE status.

@
H.2 Be in MODE 3. 12 hours

1. One channelinoperable. NOTE
The inoperable channel may be
bypassed for up to 4 hours for
surveillance testing of other
channels.

. ._

l.1 Place channelin trip. 6 hours

?
1.2 Be in MODE 3. 12 hours

(continued)
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ESFAS Instrum;ntition
3.3.2

.

1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

J. One Main Feedwater NOTE
Pump trip channel The inoperable channel may be
inoperable. bypassed for up to 2 hours for

surveillance testing of other
channels.

J.1 Place channelin trip. 1 hour

@
J.2 Be in MODE 3. 7 hours

K. One channelinoperable. NOTE
One additional channel may be
tripped for up to 4 hours for
surveillance testing.

K.1 Place channelin bypass. 6 hours

@
K.2.1 Be in MODE 3. 12 hours

.

!

AND

K.2.2 Be in MODE 5. 42 hours

(continued)

i
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ESFAS Instrum:ntition
3.3.2

:

I
'

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETION TIME
|

L. One or more required L.1 Verify interlock is in 1 hour
channel (s) inoperable. required state for existing

! unit condition.

@
L.2.1 Be in MODE 3. 7 hours

AND

L.2.2 Be in MODE 4. 13 hours

M. One channelinoperable NOTE
LCO 3.0.4 is not applicable.

M.1 Place channelin trip. 1 hour

AND

M.2 Restore channel to During
OPERABLE status. performance of

next COT

N. One train inoperable NOTE
One train may be bypassed for up
to 2 hours for surveillance testing
provided the other train is
OPERABLE.

N.1 Be in MODE 3. 6 hours

AND

N.2 Be in MODE 4. 12 hours !

| (continued)

l L' Wolf Creek - Unit 1 d.3-27 Amenament No.123 |
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ESFAS instrumInt: tion
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

O.' One or more channels 0.1 Declare associated immediately
inoperable. auxiliary feedwater

pump (s) inoperable.

P. One or both train (s) P.1 Restore train (s) to 48 hours
inoperable. OPERABLE status.

9.8

P.2.1 Be in MODE 3. 54 hours
_

AND

P.2.2 Be in MODE 4. 60 hours

_

SURVEILLANCE REQUIREMENTS

NOTE
Refer to Table 3.3.2-1 to determine which SRs apply for each ESFAS Function.

SURVEILLANCE FREQUENCY

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS

(continued)
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L ' ESFAS instrum:ntiti:n
| 3.3.2
!

i -

|- SUR&lLLANCE REQUIREMENTS (continued)
!

! SR ' 3.3.2.3 _
.

.

NOTE
i The continuity check may be excluded.

,

| Perform ACTUATION LOGIC TEST. 31 days on a
; STAGGERED

TEST BASIS

!

SR 3.3.2.4 ' Perform MASTER RELAY TEST. 31 days on a -
STAGGERED
TEST BASIS

SR 3.3.2.5 Perform COT. 92 days

{

SR 3.3.2.6 NOTE
Not applicable to slave relays K602, K620, K622,
K624, K630, K740, and K741. '

Perform SLAVE RELAY TEST. 92 days

SR 3.3.2.7 NOTE
Verification of relay setpoints not required.

Perform TADOT. 18 months

SR 3.3.2.8 NOTE
Verification of setpoint not required for manual
initiation functions.

Perform TADOT. 18 months !
-

,

(continued)
|
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.9 NOTE
This Surveillance shall include verification that the
time constants are adjusted to the prescribed
values.

Perform CHANNEL CAllBRATION. 18 months

SR 3.3.2.10 NOTE -

Not required to be performed for the turbine driven
AFW pump until 24 hours after SG pressure is
2 900 psig.

Verify ESF RESPONSE TIMES are within limits. 18 months on a
STAGGERED
TEST BASIS

SR 3.3.2.11 NOTE
Verification of setpoint not required.

Perform TADOT. 18 months

SR 3.3.2.12 Perform COT. 31 days

(continued)

4

J
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ESFAS InstrumentClion
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.13 NOTE
Only applicable to slave relays K602, K622, K624,
K630, K740, and K741.

|

Perform SLAVE RELAY TEST. 18 months

AND

Prior to entering
MODE 4 when in
MODE 5 or 6 for
> 24 hours, if not
performed within
the previous 92
days

! SR 3.3.2.14 NOTE
Only applicable to slave relay K620.

|

Perform SLAVE RELAY TEST. 18 months

| AND ,

!

| Prior to entering
MODE 2 when in
MODE 5 or 6 for
> 24 hours, if not
performed within
the previous 92
days

.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 1 of 5)_

Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE (a)

1. Safety injection

s. Manual Initiation 1,2,3,4 2 B SR 3.3.2.8 NA

b. Automatic Actuation 1,2,3,4 2 trains C SR 3.3.2.2 NA
Logic and Actuation SR 3.3.2.4
Relays SR 3.3.2.6

SR 3.3.2.13

c. Containment Pressure. 1,2,3 3 D SR 3.3.2.1 5 4.5 psig
High 1 SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

d. Pressunzer Pressure. 1,2,3(b) 4 D SR 3.3.2.1 21815 psig
Low SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

e. Steam Line Pressure 1,2,3(b) 3 per steam D SR 3.3.2.1 2 571 psig(C)
Low hne SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

2. Containment Spray

a. Manualinitiation 1,2,3,4 2 per train, B CR 3.3.2.8 NA
2 trains

b. Automatic Actuation 1,2,34 2 trains C SR 3.3.2.2 NA
Logic and Actuation SR 3.3.2.4
Relays SR 3.3.2.6

c. Containment 1,2,3 4 E SR 3.3.2.1 s 28.3 psig
Pressure SR 3.3.2.5
High 3 SR 3.3.2.9

SR 3.3.2.10

(cor tinued)

(a) The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Trip Setpoints.
(b) Above the P-11 (Pressunzer Pressure) interlock and below P-11 unless the Function is blocked.
(c) Time constants used in the lead / lag controller are t,2 50 seconds and t, s 5 seconds.

Wolf Creek - Unit 1 3.3-32 Arrendment No.123
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ESFAS Instrum:ntition
3.3.2

|
1

- ' Table 3.3.21 (page 2 of 5)
Engineered Safety Feature Actuation System instrumentshon

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDmONS CHANNELS CONDmONS REQUIREMENTS VALUE (a)

3. Containment isolaten

a. Phase A leciation

(1) Manualinitiation 1,2,3,4 2 B SR 3.3.2.8 NA

(2) Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA
Actuation Logic SR 3.3.2.4
and Actuaten SR 3.3.2.6
Relays SR 3.3.2.13

(3) Safety injecten Refer to Function 1 (Safety injectbn) for all ir.itiaton functions and requirements.

b. Phase B leolation

(1) Manualinitiation 1,2,3,4 2 per train, B SR 3.3.2.8 NA
2 tr' ins

!

(2) Automatic 1,2,3,4 2 trains C SR 3.3.2.2 NA
Actuation Lo;;ic SR 3.3.2.4,

i and Actuaten SR 3.3.2.6
Relays

|

| (3) Containment 1|2.3 4 E SR 3.3.2.1 s 28.3 psig
i Pressure - SR 3.3.2.5

Hgph 3 SR 3.3.2.9
SR 3.3.2.10

4. Steam Line isolation
,

0 01.2 ),3 ) 2 F SR 3.3.2.8 NAs. Manualinihaton

i

1,2 ),3(I) 2 trains G SR 3.3.2.2 NA0b. Automatic Actuaten
Logic and Actuaten SR 3.3.2.4

| Relays SR 3.3.2.6

0 01,2 ). 3 ) 3 D SR 3.3.2.1 518.3 psigc. Containment Pressure
. High 2 SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

l

(continued)

(a) ' The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Tnp Setpoints.
(i) Except when all MSIVs are closed.
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ESFAS Instrumtntation
3.3.2

,

' )

Table 3.3.2-1 (page 3 of 5).

Ent,W Safety Feature Actuation System instrumentation

APPLICABLE
MODES OR

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE (a)

4. Seearn Line isolabon
(contmuod)

.

d. Steam Line Pressure 1,2(I) 3(b)(i) 3 per steam D SR 3.3.2.1 2 571 poig(c),

line SR 3.3.2.5
(1) Low SR 3.3.2.9

SR 3.3.2.10

(2) Negatsve Rate - 3(9)(I) 3 per steam D SR 3.3.2.1 s 125(h) p,;
High line SR 3.3.2.5

SR 3.3.2.9
SR 3.3.2.10

5. Turbine Tnp and
Feedwater isolation

a. Automatic Actuation 1,20) 2 trains H SR 3.3.2.2 NA
Logic and Actuation SR 3.3.2.4
Reisys SR 3.3.2.6

SR 3.3.2.14

b. SG Water Level-High 1,20) 4 per SG I SR 3.3.2.1 s 79.7% cf
High (P-14) SR 3.3.2.5 Narrow Range

SR 3.3.2.9 instrument Span
SR 3.3.2.10

c. Safety injection Refer to Function 1 (Safety injection) for all initiation functions and equirements.

!
|

|

(continued)

(a) The Allowable Value defines the Limiting Safety System Setting. See the Bases for the Trip Setpoints.
(b) Above the P-11 (Pressurizer Pressure) Interlock and below P 11 unless the Function is blocked.
(c) Time constants used in the lead / leg controller are t,2 50 seconds arn1 ta 5 5 seconds.
(g) Below the P-11 (Pressurizer Pressure) Interlock; however, may t>e blocked below P-11 when safety injechon on low steam line )

pressure is not blocked. 1

(h) Time constant utilized in the ratellag controller is 2 50 seconds.
(i) Except when all MSIVs are closed.
(j) Except when all MFIVs are closed.
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ESFAS InStrumtntition
3.3.2

'
\

- Tabia 3.3.2-1 (page 4 of 5) l
Engineered Safety Feature Actuation System Instrumentation I

,

(

APPLICABLE '
MODES OR

, OTHER
i SPECIFIED REOUIRED SURVEILLANCE ALLOWABLE'

FUNCTION CONDITIONS CHANNELS CONDmONS REQUIREMENTS VALUE (a)
a

'

6. Auxiliary Feedwater

a. Manualinitiation 1,2,3 1 per pump O SR 3.3.2.8 NA

, b. Automatic Actuation 1,2,3 2 trains . G SR 3.3.2.2 NA
Logic and Actuation SR 3.3.2.4

', y Reisya (Solid State SR 3.3.2.6
Protection System)

c. Automatic Actuation 1,2,3 2 trains N SR 3.3.2.3 NA
Logic and Actuation
Relays (Balana of
Plant ESFAS)

d. SG Water Level Low - 1,2,3 4 per SG D SR 3.3.2.1 2 22.3% of
Low SR 3.3.2.5 harrow Range )

SR 3.3.2 9 Instrument Span
SR 3.3.2.10

e. Safety injecten Refer to Function 1 (Safety injection) for all initiation functions and requirements.

\

f. Loss o' f Offsite Power 1,2,3 2 trains P SR 3.3.2.7 NA

g. Trip of all Main 1 2 per pump J SR 3.3.2.8 NA
Feedwater Punras

h. Auxiliary Feedwater 1,2,3 3 M SR 3.3.2.1 2 20.53 psia
Pump Suction SR 3.3.2.9
Transfer on Suction SR 3.3.2.12
Pressufe - Low

|

!
I

l

(continued)

(a) The Alkmable Value defines the Limit.ng Safety System Setting. See the Bases for the Trip Satpoints.

<
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ESFAS Instrum:ntation
3.3.2

. Table 3.3.2-1 (page 5 of 5)
Engineered Safety Feature Actuaton System Instrumentaten

APPLICABLE
MODES OR
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDmONS CHANNELS CONDmONS REQUIREMENTS VALUE(a)

7. Automatic Switchover to
Containtrent Sump

a. Automatic Actu,e,n 1,2,3,4 2 trains C SR 3.3.2.2 NA
. Logic and Actuation SR 3.3.2.4
Relays SR 3.3.2 6

SR 3.3.2.13

b. Refuehng Water 1,2,3,4 4 K SR 3.3.2.1 2 35.1% of *--

Storage Tank SR 3.3.2.5 instrument span
(RWST) Level. Low SR 3.3.2.9
Low SR 3.3.2.10

i

|
Coincent with Safety Refer to Function 1 (Safety injecten) for all initiaten functions and requirements.
Injecten

| 8. ESFAS Interlocks

a. Reactor Tnp, P4 1,2,3 2 per train, F SR 3.3.2.11 NA
2 trains

b. Pressunzer Pressure, 1,2,3 3 L SR 3.3.2.5 51979 psig
| P-11 SR 3.3.2.9

|
.

(a) The Allowable Value defines the Limiting Safety System Settings. See the Bases for the Trip Setpoints.

1
i

|

Wolf Creek - Unit 1 3.3-36 Amendment No.123

1

- __ - _.
. . .

. -O



)
i

PAM instrumIntation
3.3.3

3.3 INSTRUMENTATION

3.3.3 Post Accident Monitoring (PAM) Instrumentation

|
LCO 3.3.3 The PAM instrumentation for each Function in Table 3.3.3-1 shall be

OPERABLE.

APPLICABILITY: MODES 1,2 and 3.

ACTIONS

NOTES
1. LCO 3.0.4 is not applicable.

I

; 2. Separate Condition entry is allowed for each Function.
i

I

CONDITION . REQUIRED ACTION COMPLETIONTIME

A. One or more Functions A.1 Restore required channel 30 days
with one required channel to OPERABLE status.

j inoperable.

B. Required Action and B.1 initiate .iction in immediately
associated Completion accordance with
Time of Condition A not Specification 5.6.8.

! met.
,

!

(continued) j
i

l

!
i

|

|

:
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PAM instrum::ntition
3.3.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. NOTE C.1 Restore all but one 7 days
Not applicable to hydrogen channel to OPERABLE
analyzer channels. status.

One or more Functions with
two or more required
channels inoperable.

D. Two hydrogen analyzer D.1 Restore one hydrogen 72 hours
channels inoperable. analyzer channel to

OPERABLE status.

E. Required Action and E.1 Enter the Condition immediately
associated Completion referenced in
Time of Condition C or D Table 3.3.3-1 for the
not met. channel.

F. As required by Required F.1 Be in MODE 3. 6 hours
Action E.1 and referenced
in Table 3.3.3-1. AND

F.2 Be in MODE 4. 12 hours

G. As required by Required G.1 Initiate action in immediately
Action E.1 and referenced accordance with
in Table 3.3.3-1. Specification 5.6.8.

I
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PAM Instrumintiti:n
3.3.3

|

SURVEILLANCE REQUIREMENTS

NOTE
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentation Function in Table 3.3.3-1.

|

! SURVEILLANCE FREQUENCY

; SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
'

instrumentation channel that is normally energized.

;

SR 3.3.3.2 NOTE'
| Neutron detectors are excluded from CHANNEL

CALIBRATION.

|
l

Perform CHANNEL CAllBRATION. 18 months

:

[

|-

!
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PAM instrumIntstion
3.3.3

. Table 3.3.3-1 (page 1 of 1)
Post Acculent Monitoring instrumentaten

CONDmON
REFERENCED

FROM REQUIRED
FUNCTION REQUIRED CHANNELS ACTION E.1

1. Neutron Flux 2 F

2. Reactor Coolant System (RCS) Hot Leg Temperature 2 F I
(Wee Range)

3. RCS Cold Log Temperature (Wide Range) 2 F

4. RCS Pressure (Wide Range) 2 F

5. ReactorVesselWater Level 2 G

6. Containment Normal Sump Water Level 2 F

7. Conteenment Pressure ( Normal Range) 2 F

8. Steam Line Pressure 2 per F
steam generator

g. Containment Radiaten Level (High Range) 2 G

10. Containment Hydrogen Concentration Level 2 F

11. Pressuriger Water Level 2 F

12. . Steam Generator Water Level (Wde Range) 4 F

13. Steam Generator Water Level (Narrow Range) 2 6,or F
steam generator

4

14. Core Exit Ternperature - Quadrant 1 2(a) F

15. Core Exit Temperature - Quadrant 2 2(a) F

16. Core Exit Temperature - Quadrant 3 2(a) F

17. Core Exit Temperature - Quadrant 4 2(a) F

18. Auxiliary Feedwater Flow Rate 4 F

i g. Refueling Water Storage Tank Level 2 F

(a) A channel consists of two core exit thermocouples (CETs).

.
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RImota Shutdown Syst;m
3.3.4

3.3. INSTRUMENTATION

'l3.3.4 Remote Shutdown System i

LCO 3.3.4 The Remote Shutdown System Functions in Table 3.3.4-1 and the required
auxiliary shutdown panel (ASP) controls shall be OPERABLE.

J

APPLICABILITY: MODES 1,2, and 3.

ACTIONS
3

NOTES -

1. LCO 3.0.4 is not applicable.

| 2. Separate Condition entry is allowed for each Function and required ASP control.

CONDITION REQUIRED ACTION COMPLETION TIME
.

!
I

A. One or more required A.1 Restore required Function 30 days
Functions inoperable. and required ASP controls

to OPERABLE status.
QR

| One or more required ASP
| controls inoperable.

|

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion j

Time not met. AND

)B.2 Be in MODE 4. 12 hours

!
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R2mota Shutdown Syst;m

3.3.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.4.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally energized.

SR 3.3.4.2 Verify each required auxiliary shutdown panel control 18 months
circuit and transfer switch is capable of performing
the intended function.

SR 3.3.4.3 NOTES
1. Neutron dete:+ ors are excluded from

CHANNEL CAL'BRATION.

2. Reactor Trip Breakers and RCP breakers are
excluded from CHANNEL CAllBRATION.

Perform CHANNEL CAllBRATION for each required 18 months
instrumentation channel.

)

|

|

!
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R;mota Shutdown Systim
3.3.4

|

- Table 3.3.4-1 (page 1 of 1)
Remote Shutdown System Functions

t

FUNCTION REOUIRED CHANNELS

1. Source Range Neutron Fluxa g

2. Reactor Trip Breaker Position 1 perinp breaker

3. Pressurizer Pressure 1

4. RCS Wale Range Pressure 1

5. RCS Hot Log Temperature 1

6. RCS Cold Leg Temperature 1

7. SG Pressure 1 per SG

8. SG Level 1 per SG

9. AFW Flow Rate 1

10. RCP Breakers 1 per pump

11. AFW Suction Pressure 1

12. PressurserLevel 1

a. Not required OPERABLE in MODE 1 or in MODE 2 above the P-6 setpoint.

|
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LOP DG St:rt instrum::ntatin
31 5

3.3 INSTRUMENTATION

3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

LCO 3.3.5 Four channels per 4-kV NB bus of the loss of voltage Function and four
channels per 4-kV NB bus of the degraded voltage Function shall be
OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4,
When associated DG is required to be OPERABLE by LCO 3.8.2, "AC

Sources-Shutdown."

.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function

_

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions NOTE
with one channel per bus The inoperable channel may be
inoperable, bypassed for up to 4 hours for

surveillance testing of other
channels.

A.1 Place channelin trip. 6 hours

B. One or more Functions B.1 Declare associated load immediately
with two or more channels shedder and emergency
per bus inoperable. load sequencer (LSELS)

inoperable.

9.R_

Required Action and
associated Completion
Tme of Condition A noti

met.
,

I
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,

; LOP DG St:rt instrum:nt: tion
3.3.5

SURVEILLA'NCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.3.5.1 Not Used.

SR 3.3.5.2 NOTE
Verification of time delays is not required.

Perform TADOT. 31 days

SR 3.3.5.3 Perform CHANNEL CALIBRATION with Trip Setpoint 18 months
and Allowable Value as follows:

a. Loss of voltage Allowable Value 2 74.7V,120V
bus with a time delay of 1.0 + 0.2, -0.5 sec.

Loss of voltage Trip Setpoint 2 83V,120V bus
with a time delay of 1.0 sec,

ts. Degraded voltage Allowable Value 2104.3V,
120V bus with a time delay of 119 i 11.6 sec.

Degraded voltage Trip Setpoint 2106.9V,120V
bus with a time delay of 119 sec.

- . -

SR 3.3.5.4 Verify LOP DG Start ESF RESPONSE TIMES are 18 months on a
within limits. STAGGERED

TEST BASIS

\

{
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Cont:inment Purge Isolation Inst;um:ntati:n
3.3.6

i

3.3 INSTRUMENTATION

3.3.6 Containment Purge Isolation Instrumentation

LCO 3.3.6 The Containment Purge Isolation instrumentation for each Function in
Table 3.3.6-1 shall be OPERABLE.

APPLICABILITY: According to Table 3.3.6-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETlON TIME

A. NOTE A.1 Place and maintain - Immediately
Only applicable in containment purge supply
MODE 1, 2, 3, or ,, and exhaust valves in

closed position.

One or more Functions
with one or more channels
or trains inoperable.

(continued)
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Crntainment Purge isolation instrumsntrtion
3.3.6

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETIONTIME '

- B. NOTE B.1 Place and maintain - Immediately
Only applicable during containment purge supply
CORE ALTERATIONS or and exhaust valves in
movement ofirradiated closed position.
fuel assemblies within
containment. OR

B.2 Enter applicable immediately
One or more Functions Conditions and Required
with one or more Actions of LCO 3.9.4,
channels or trains " Containment
inoperable. Penetrations," for

containment purge supply _
and exhaust valves made
inoperable by isolationt

! instrumentation.

SURVEILLANCE REQUIREMENTS

NOTE
Refer to Table 3.3.6-1 to determine which SRs apply for each Containment Purge isolation i
Function.

,

SURVEILLANCE FREQUENCY

SR 3.3.6.1 Perform CHANNEL CHECK. 12 hours j

SR ' 4.6.2 ---NOTE- !
The continuity check may be excluded. |

|
t
i

Perform ACTUATION LOGIC TEST. 31 days on a |
| STAGGERED '

TEST BASIS

(continued)
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C:ntrinment Purge isolati:n InstrumInt". tion
3.3.6

SURVEILIANCE REQUIREFAENTS (continued)

SURVEILLANCE FREQUENCY
__

SR 3.3.6.3 Perform COT. 92 days

SR 3.3.6.4 NOTE
Verification of setpoint.is not required.

Perform TADOT. 18 months

.=

SR 3.3.6.'5 Pedorm CHANNEL CALIBRATION. 18 months

SR 3.3.6.6 Verify Containment Purge Isolation ESF RESPONSE 18 months on a
TIMES are within limits. STAGGERED

TEST BASIS

I
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Cont:inment Purge istlItion Instrumrntition
3.3.6

!.
.

. Table 3.3.6-1 (page 1 of 1)
ContainmentPurge leolatenInstrumentation

l

APPLICABLE
MODES OR
OTHER

SPECIFIED SURVElLLANCE
FUNCTION CONDITIONS REOUIRED CHANNELS REOUIREMENTS TRIP SETPOINT

\

I| 1. Manual 1.2,3,4, 2 SR 3.3.6.4 NA
| Initiaten (a),(b) I

;

2. Automatic 1,2,3.4, 2 trains SR 3.3.6.2 NA
| Actuation Logic (a),(b) SR 3.3.6.6'

and Actuaten
Relays (BOP
ESFAS)

3. Containment 1,2,3,4 1 SR 3.3.6.1 (c)
Atnesphere. (a),(b) SR 3.3.6.3 i

Gaseous SR 3.3.6.5
j Radcactivity

4. Containment Refer to LCO 3.3.2, "ESFAS instrumentaten," Function 3.a. for all initetion functions and requirements.
Isolaten.
Phase A

- - - -

! (a) During CORE ALTERATIONS,
(b) During movement of irradiated fuel assembles within containment.
(c) Tnp setpoint concentraten value (pCi/cm') is to be established such that the actual submersion rate would not exceed

9 mR/h in the containment building.

1
1

!

I
1

-
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CREVS Actu' tion InstrumIntation
3.3.7

3.3 INSTRUMENTATION

)
3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation Instrumentation

LCO 3.3.7 The CREVS actuation instrumentation for each Function in Table 3.3.7-1
shall be OPERABLE.

APPLICABILITY: According to Table 3.3.7-1.

'

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions with A.1 Place one CREVS train in 7 days
one channel or train Control Room Ventilation
inoperable. Isolation Signal (CRVIS)

mode.

(continued)
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CREVS Actuation Instrum:ntation
3.3.7

l
.

L ACTIONS -(continued)
'

CONDITION REQUIRED ACTION COMPLETION TIME,

|

('

B. NOTE B.1.1 Place one CREVS train in immediately
Not applicable to Function the CRVIS mode.
3.

|

| AND
|

One or more Functions B.1.2 Enter applicable immediately
with two channels or two Conditions and Required
trains inoperable. Actions of LCO 3.7.10,

' Control Room Emergency
Ventilation System
(CREVS)," for one CREVS
train made inoperable by
inoperable CREVS
actuation instrumentation.

)

QR

B.2 Place both trains in CRVIS Immediately
mode.

C. Both radiation monitoring C.1.1 Enter applicable immediately
channels inoperable. Conditions and Required

Actions of LCO 3.7.10,
" Control Room Emergency
Ventilation System
(CREVS)," for one CREVS
train made inoperable by
inoperable CREVS
actuation instrumentation.

AND

C.1.2 Place one CREVS train in 1 hour
CRVIS mode.

QR

C.2 Place both trains in CRVIS 1 hour
mode.

(continued)
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CREVS Actuation Instrum:nt: tion
3.3.7

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
__

D. Required Action and D .1 Be !n MODE 3. 6 hours
associated Completion
Time for Condition A, B AND
or C not met in MODE 1,2,
3, or 4. D .2 Be in MODE 5. 36 hours

E. Required /$a and E.1 Suspend CORE Immediately
associated Completion ALTERATIONG.
Time for Candition A, B
or C not met in MODE 5 or AND
6, or during movement of
irradiated fuel assemblies. E .2 Suspend movement of immediately

irradiated fuel assemolies.

_

SURVEILLANCE REQUIREMENTS
NOTE-

Refer to Table 3.3.7-1 to determine which SRs apply for each CREVS Actuation Function.

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.7.2 Perform COT. 92 days

(continued)
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CREVS Actuiti:n Instrum2nt; tion
3.3.7

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.7.3 NOTE-
,

The continuity check may be excluded.

Ferform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS

SR 3.3.7.4 NOTE -

Verification of setpoint is not required. 1

Perform TADOT. 18 months

SR 3.3.7.5 Perform CHANNEL CAllBRATION. 18 months

1

!

t

i

i
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CREVS ACtu: tion Instrum2nt: tion !

3.3.7
.

1

l

Table 3.3.71 (page 1 of 1).

CREVS Actuation instrumentation

APPLICABLE
MODES OR

OTHER
|'SPECIFIED REQUIRED SURVEILLANCE

FUNCTION CONDITIONS CHANNELS REQUIREMENTS TRIP SETPOINT

1. ManualInitiation 1,2,3,4,5,6, 2 SR 3.3.7.4 NA
and (a)

, 2. Automatic Actuation Logic 1,2,3.4,5,6, 2 trains SR 3.3.7.3 NA
and Actuation Relays (BOP and (a)
ESFAS)

3. Control Room Radiation-
Control Room Air intakes 1,2,3,4,5,6, 2 SR 3.3.7.1 (b)

'

and (a) SR 3.3.7.2
SR 3.3.7.5

4. Containment isolaton - Refer to LCO 3.3.2, "ESFAS Instrume.1tation,'' Function 3.s, for all initiation functions and
Phase A requirements.

(a) During movement of irradiated fuel assembles.
(b) Tnp Setpoint concentraton value (pCl/cm')is to be estabhshed such that the actual submersion dose rate would not exceed

2 mR/hr in the control room.
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EES Actuation Instrum:ntati:n
3.3.8

3.3 INSTRUMENTATION

3.3.8 Emergency Exhaust System (EES) Actuation Instrumentation

LCO 3.3.8 The EES actuation instrumentation for each Function in Table 3.3.8-1 shall
be OPERABLE.

APPLICABILITY: According to Table 3.3.8-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACT(ON COMPLET10N TIME )

A. One or more Functions A.1 Place one EES train in the 7 days
with one channel or train Fuel Building Ventilation
inoperable. Isolation Signal (FBVIS)

mode.

(continued)

,

a

i

I
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EES Actu:ti:n Instrum:nt: tion
3.3.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION 11ME

B. NOTE B.1.1 Place one EES train in the immediately
Not applicable to Function FBVIS mode.
3.

AND-

One or more Functions B.1.2 Enter applicable immediately
with two channels or two Conditions and Required
trains inoperable. Actions of LCO 3.7.13,

" Emergency Exhaust
System (EES)," for one
EES train made
inoperable by inoperable
EES actuation
instrumentation.

~

@
B.2 Place both trains in the immediately

FBVIS mode.

C. Both radiation moni(oring C.1.1 Enter the applicable immediately
channels inoperable. Conditions and Required

Actions of LCO 3.7.13
" Emergency Exhaust
System (EES)," for one
EES train made
inoperable by inoperable
EES actuation
instrumentation.

AND

C.1.2 Place one EES train in the 1 hour
FBVIS mode.

@
C.2 Place both EES trains in 1 hour

the FBVIS mode.

(continued)
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EES Actuition instrumsnt! tion
3.3.8

ACTIONS -(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 Suspend movement of immediately
associated Completion irradiated fuel assemb!ss,

Time for Condition A, B or in the fuel building.
C not met during
movement ofirradiated fuel
assemblies in the fuel
building.

SURVEILLANCE REQUIREMENTS
:

- -NOTE'

Refer to Table 3.3.8-1 to determine which SRs apply for each EES Actuation Function.

SURVEILLANCE FREQUENCY
I

| SR 3.3.8.1 Perform CHANNEL CHECK 12 hours
|

SR 3.3.8.2 Perform COT. 92 days

i

SR 3.3.8.3 NOTE
The continuity check may be excluded.

!

! Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED
TEST BASIS '

,

j
(continued)

I
!

I
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EES Actuation Instrum:ntation
3.3.8

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.8.4 NOTE--

Verification of setpoint is not required.

Perform TADOT. 18 months

SR 3.3.8.5 Perform CHANNEL CALIBRATION. 18 months
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EES Acturtion Instrumentttion
3.3.8

)
- Table 3.3.81 (page 1 of 1) '

EES Actuohon instrumentation

APPLICABLE
MODES OR
SPECIFIED REQUIRED SURVEILLANCE TRIP

! FUNCTION CONDITIONS CHANNELS REQUIREMENTS SETPOINT

1. ManualInitiation . (a) 2 SR 3.3.8.4 NA

2.. Automatic Actuation Logic and (a) 2 trains SR 3.3.8 3 NA
Actuaten Relays (SOP,

i

ESFAS) t

3. Fuel Buildmg Exhaust Radeten -

Gaseous (a) 2 SR 3.3.8.1 (b)
SR 3.3.8.2
SR 3.3.8.5

(a) . During movement of irradiated fuel assembhos in the fut!Niiding.
(b) Trip Setpomt concentraten value (pCi/cm*) is to be estaolished such that the actual submersion dose rate would not

exceed 4 mR/hr in the fuel buildeg.

1

.*

|

.
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RCS Pressure, Tcmper!.tura cnd Flow DNB Limits
3.4.1 ;

3.4 REACTOR COOLANT SYSTEM (RCS)

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

\

LCO 3.4.1 RCS DNB parameters for pressurizer pressure, RCS average temperature,
and RCS total flow rate shall be within the limits specified below;

a. Pressurizer pressure 2 2220 psig;

b. RCS average temperature :s 590.5'F; and

c. RCS total flow rate 2 37.1 x 10' gpm.
1

APPLICABILITY: MODE 1.
)
i

NOTE i
Pressurizer pressure limit does not apply during :

a. THERMAL POWER ramp > 5% RTP per minute; or j

b. THERMAL POWER step > 10% RTP.

1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Restore RCS DNB 2 hours
Not applicable to RCS total parameter (s) to within
flow rate. limit.

One or more RCS DNB
parameters not within

| limits.

I

(continued)
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RCS Pressure, Temperatura cnd Flow DNB Limits
3.4.1>

1

ACTIONS (continued)

L - CONDITION REQUIRED ACTION COMPLETION TIME

B. NOTE B.1.1 Restore RCS flow rate to 2 hours
Required Action B.2 must within limits.
be completed whenever
Condition B is entered. OR

B.1.2.1 Reduce THERMAL 2 hours
RCS flow rate not within POWER to < 50% RTP.
limits.

AND

B.1.2.2 Reduce Power Range 6 hours
Neutron Flux - High trip
setpoints to s 55% RTP.

AND

B.1.2.3 Reduce THERMAL 74 hours
POWER to < 5% RTP.

AND

(continued)
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RCS Pressure, Tcmperatura end Flow DNB Limits
3.4.1

|

ACTIONS { continued)

CONDITION REQUIRED ACTION COMPLETION TIME

I
1

B. (continued) B.2 NOTE
THERMAL POWER does
not have to be reduced to
comply with this Required
Action.

I

Perform SR 3.4.1.3. Prior to THERMAL
POWER exceeding
50% RTP

AND

Prior to THERMAL
POWER exceeding
75% RTP

AND
1

24 hours after
THERMAL
POWER reaching
2 55% RTP

C. Required Action and C.1 Be in MODE 2. 6 hours
associated Completion
Time of Condition A or B
not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.1.1 Verify pressurizer pressure is 2 2220 psig. 12 hours

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

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY-

SR 3.4.1.2 Verify RCS average temperature is s 590.5*F. 12 hours

SR' 3.4.1.3 Verify RCS total flow rate is 2 37.1 x 10' gpm. 12 hours

SR 3.4.1.4 ~ NOTE _ , , _ . , .

Not required to be performed until 7 days after
2 95% RTP.

Verify by precision heat balance that RCS total flow 18 months ,

rate is 2 37.1 x 10' gpm.

I
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RCS Minimum Tempere.tura for Critic:lity
3.4.2

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.2 RCS Minimum Temperature for Criticality

I

LCO 3.4.2 Each RCS operating loop average temperature (T,) shall be 2 551+F.

APPLICABILITY: MODE 1,

MODE 2 with 4 21.0.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. T,in one or more A.1 Be in MODE 2 with 30 minutes
. operating RCS loops not 4 < 1.0.
within limit.

-

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.2.1 Verify RCS T, in each operating loop 2 551*F. 12 hours

_

i

Wolf Creek- Unit 1 3.4-5 Amendment No.123



r

RCS P/T Limits
3.4.3

3.4 REACTOR COOLANT SYSTEM (RCS)

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

l
1

LCO 3.4.3 RCS pressure, RCS temperature, and RCS heatup ar:d cooldown rates
shall be maintained within the limits specified in the PTLR.

APPI ICABILITY: At ali times.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION 11ME

A. NOTE A.1 Restore parameter (s) to 30 minutes
Required Action A.2 shall within limits,
be completed whenever
this Condition is entered. AND

A.2 Determine RCS is 72 hours
Requirements of LCO not acceptable for continued
met in MODE 1,2, 3, or 4. operation.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND-
met.

B.2 Be in MODE 5 with RCS 36 hours
pressure < 500 psig.

(continued)

|
1
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RCS P/T Limits
3.4.3

ACTIONS-(continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. NOTE C.1 Initiate action to restore immediately
Required Action C.2 shall parameter (s) to within
be completed whencver limits.
this Condition is entered.

AND

Requirements of LCO not C.2 Determine RCS is Prior to entering
met any time in other than acceptable for continued MODE 4
MODE 1, 2, 3, or 4. operation.

6

SURVEILLANCE REQUIREMENTS
_

SURVEILLANCE FREQUENCY

SR 3.4.3.1 NOTE--

Only required to be performed during RCS heatup
and cooldown operations and RCS inservice leak and
hydrostatic testing.

I

Verify RCS pressure, RCS temperature, and RCS 30 minutes
heatup and cooldown rates are within the limits
specified in the PTLR. !

1

|

|

|

I

|

|

i
|

|
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RCS Loops - MODES 1 cnd 2
3.4.4

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.4 RCS Loops - MODES 1 and 2

I

LCO 3.4.4 Four RCS loops shall be OPERABLE and in operation.

APPLICABILITY:' ' MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME --

.
A. Requirements of LCO not A.1 Be in MODE 3. 6 hcurs

met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.4.1 Verify each RCS loop is in operation. 12 hours
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RCS Loops - MODE 3 ]
3.4.5 )

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.5 RG Loops - MODE 3

LCO 3.4.5 Two RCS loops shall be OPERABLE, and either:

a. Two RCS loops shall be in operation when the Rod Control System
is capable of rod withdrawal; or

b. One RCS loop shall be in operation when the Rod Control System is
not capable of rod withdrawal.

NOTES
1. All reactor coolant pumps may be removed from operation for

i

s 1 hour per 8 hour period provided:
{

a. No operations are permitted that would cause reduction of the
RCS boron concentration; and

. b. Core outlet temperature is maintained at least 10 F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg temperature
s 368'F unless the secondary side water temperature of each
steam generator is s 50 F above each of the RCS cold leg
temperatures.

|

APPLICABILITY: MODE 3.

i
ACTIONS

CONDITION . REQUIRED ACTION COMPLETION TIME

I A.. One required RCS loop A.1 Restore required RCS 72 hours {
inoperable, loop to OPERABLE j

status.

1 !

(continued) j

i
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RCS Loops - MODE 3
3.4.5

ACTIONS (continued)-

CONDITION REQUIRED ACTION COMPLET10N TIME

B. Required Action and B.1 Be in MODE 4. 12 hours
associated Completion
Time of condition A not
met.

_

C. One required RCS toop not C.1 Restore required RCS 1 hour
in operation with Rod loop to operation.
Control System capable of
rod withdrawal. OR

C.2 Place the Rod Control 1 hour
System in a condition
incapable of rod
withdrawal.

D. Required RCS loops D.1 Place the Rod Control Immediately
inoperable. System in a condition

incapable of rod
OR withdrawal.

No RCS loop in operation. AND

D.2 Suspend all operations immediately
involving a reduction of
RCS boron concentration.

AND

D.3 Initiate action to restore immediately
one RCS loop to

]OPERABLE status and
i

operation. ]
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RCS Loops - MODE 3
3.4.5

gVE{_ LANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.4.5.1 Verify required RCS loops are in operation. 12 hours

1
'

SR 3.4.5.2 Verify steam generator secondary side narrow range 12 hours
water levels are 2 6% for required RCS loops.

SR 3.4.5 3 Verify correct breaker alignment and indicated power 7 days
are available to the required pump that is not in
operation.

l

1
' Wolf Crcek - Unit 1 3.4-11 Amendment No.123
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RCS Loops - MODE 4
3.4.6

3.4 REACTOR COOLANT SVSTEM (RCS)

3.4.6 RCS Loops - MODE 4

LCO 3.4.6L Two loops consisting of any combination of RCS loops and residual heat
removal (RHR) loops shall be OPERABLE, and one loop shall be in
operation.

NOTES
1. All reactor coolant pumps (RCPs) and RHR pumps may be removed

from operation for s 1 hour per 8 hour period provided:

a. No operations are permitted that would cause reduction of the
RCS boron concentration; and T

b. Core outlet temperature is maintained at least 10'F below
saturation temperature.

2. No RCP shall be started with any RCS cold leg temperature s 368 F
u11ess the secondary side water temperature of each steam
generator (SG) is s 50 F above each of the RCS cold leg
temperatures.

APPLICABILITY: MODE 4.

ACTIONS
._

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required loop A.1 Initiate action to restore a immediately
inoperable. second loop to

OPERABLE status.

AND

(continued)
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RCS Loops - MODE 4
3.4.6

ACTIONS (continued)!

CONDITION REQUIRED ACTION COMPLETION TIME

l

A. (continued) A.2 NOTE
Only required if one RHR
loop is OPERABLE.

1

Be in MODE 5. 24 hours

|

__

B. Required loops inoperable. B.1 Suspend all operations im m ediately l
involving a reduction of

O_R RCS boron concentration.

No RCS or RHR loop in AND I
operation.

B.2 initiate action to restore immediately
one loop to OPERABLE
status and operation. )

-

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

!

SR 3.4.6.1 Verify one RHR or K S loop is in operation. 12 hours

SR 3.4.6.2 Verify SG secondary side narrow range water levels 12 hours
are 2 6% for required RCS loops.

SR 3.4.6.3 Verify correct breaker alignment and indicated power 7 days
are available to the required pump that is not in !
operation.

I
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RCS Loops - MODE 5, Loops Filled
3.4.7

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.7 ' RCS Loops - MODE 5, Loops Filled

LCO 3.4.7 One residual heat removal (RHR) loop shall be OPERABLE and in
operation, and either:

a. One additional RHR loop shall be OPERABLE; or

b. The secondary side wide range water level of at least two steam
generators (SGs) shall be 2 66%.

NOTES
1. The RHR pump of the loop in operation may be removed from

operation for s 1 hour per 8 hour period provided:
9:

a. No operations are permitted that would cause reduction of the
RCS boron concentration; and

b. Core outlet temperature is maintained at least 10 F below
saturation temperature.

2. One required RHR loop may be inoperable for up to 2 hours for
surveillance testing provided that the other RHR loop is OPERABLE
and in operation.

3. No reactor coolant pump shall be started with any RCS cold leg
temperature s 368 F unless the secondary side water temperature of
each SG is s 50 F above each of the RCS cold leg temperatures.

4. All RHR loops may be removed from operation during planned
heatup to MODE 4 when at least one RCS loop is in operation.

APPLICABILITY: MODE 5 with RCS loops filled.

. Wolf Creek - Unit 1 3.4-14 Amendment No.123
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RCS Loops - MODE 5, Loops Filled
3.4.7

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop inoperable. A.1 initiate action to restore a immediately
second RHR loop to

AND OPERABLE status.

Required SGs secondary OR
side water levels not within
limits. A.2 initiate action to restore immediately

required SG secondary
side waterlevels to within
limits.

B. Required RHR loops B.1 Suspend all operations immediately
inoperable. involving a reduction of

RCS boron concentration.

AND
No RHR loop in operation.

B.2 initiate action to restore immediately
oile RHR loop to
OPERABLE status and
operation.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.7.1 Verify one RHR loop is in operation. 12 hours

(continued)

|

I
i
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RCS Loops-MODE 5, Loops Filled
3.4.7 |

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

|

SR 3.4.7.2 Verify SG secondary side wide range water level is 12 hours
2 66% in required SGs.

SR 3.4.7.3 Verify correct breaker alignment and indicated power 7 days
are available to the required RHR pump that is not in
operation.

Wolf Creek - Unit 1 3.4-16 Amendment No.123
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RCS Loops - MODE 5, Loops Filled
3.4.8

3.4 REACTOR COO! ANT SYSTEM (RCS)

3.4.8 RCS Loops - MODE 5, Loops Not Filled

LCO 3.4.8 Two residual heat removal (RHR) loops shall be OPERACLE and one RHR
loop shallbe in operation.

NOTES
1. All RHR pumps may be removed from operation for s 1 hour

provided:

a. The core outlet temperature is maintained at least 10 F below
saturation temperature;

b. No operations are permitted that would cause a reduction of
the RCS boron concentration; and

c. Reactor vessel water level is above the vessel flange.

2. One RHR loop may be inoperable for s 2 hours for surveillance
testing provided that the other RHR loop is OPERABLE and in
operation.

APPLICABILITY: MODE 5 with RCS loops not filled.

NOTE
While this LCO is not met, entry into MODE 5 Loops Not Filled from )
MODE 5 Loops Filled is not permitted. 1

|
~

,

"

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One RHR loop inoperable. A.1 initiate action to restore immediately
RHR loop to OPERABLE
status.

(continued)

'
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RCS Loops - MODE 5, Loops Filled
3.4.8

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required RHR loops B.1 Suspend all operations immediately
inoperable. involving reduction in RCS

boron concentration.

E AND
No RHR loop in operation

B.2 initiate action to restore immediately
one RHR loop to
OPERABLE status and
operation.

_

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.8.1 Verify one RHR loop is in operation. 12 hours

SR 3.4.8.2 Verify correct breaker alignrnent and indicated power 7 days
are available to the required RHR pump that is not in
operation.

|

|

|
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Pr:ssuriz:r {
3.4.9 '

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.9 Pressurizer i

|

LCO 3.4.9 The pressurizer shall be OPERABLE with:

a. Pressurizer water level .s 92%; and

b. Two groups of backup pressurizer heaters OPERABLE with the
capacity of each group 2150 kW. |

APPLICABILITY: MODES 1,2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Pressurizer water level not A.1 Be in MODE 3. 6 hours
within limit.

AND

A.2 Fully insert all rods. 6 hours

AND

A.3 Place Rod Control System 6 hours
in a condition incapab!e of
rod wl'hdrawal.

AND

A.4 Be in MODE 4. 12 hours

-

(continued)

. -

|
,
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Pressurizsr
3.4.9

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One required group of B.1 Restore required group of 72 hours
pressurizer heaters pressurizer heaters to
inoperable. OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B not - AND

' met.
C.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.9.1 Verify pressurizer water level is s 92%. 12 hours

SR 3.4.9.2 Verify capacity of each required group of pressurizer 18 months
heaters is 2150 kW.

Wolf Creek- Unit 1 3.4-20 Amendment No.123



-

PressurizIr Saf;ty Velv:s
3.4.10

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.10 Pressurizer Safety Valves

LCO 3.4.10 Three pressurizer safety valves shall be OPERABLE with lift settings
2 2461 psig and s 2509 psig.

1

APPLICABILITY: MODES 1,2, and 3.

NOTE !

The lift settings are not required to be within the LCO limits during MODE 3
for the purpose of setting the pressurizer safety valves under ambient (hot)
conditions. This exception is allowed for 54 hours following entry into
MODE 3 provided a preliminary cold setting was made prior to heatup.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One pressurizer safety A.1 Restore valve to 15 minutes
valve inoperable. OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion

i
Time not met. AND

OR B.2 Be in MODE 4. 12 hours

Two or more pressurizer
safety valves inoperable.

|
|

1
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Pr:ssurizsr Safsty Vilv;s
3.4.10

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.10.1 Verify each pressurizer safety valve is OPERABLE in in accordance with
accordance with the inservice Testing Program.

.

the Inservice
Following testing, lift settings shall be within i 1% of Testing Program
2485 psig.

.

s

)
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PrGssurizGr PORVs
3.4.11

.
.

3.4 REACTOR COOLANT SYSTEM (RCS) |

3.4.11 Pressurizer Power Operated Relief Valves (PORVs)

LCO 3.4.11 Each PORV and associated block valve shall be OPERABLE.

APPLICABILITY: MODES 1 and 2,
j

MODE 3 with all RCS cold leg temperatures > 368 F.

ACTIONS

NOTES
1, Separate Condition entry is allowed for each PORV.

2. LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

| A. One or more PORVs A.1 Close and maintain power 1 hour
inoperable and capable of to associated block valve.-
being manually cycled.

!

B. One PORV inoperable and B.1 Close associated block 1 hour
not capable of being valve.
manually cycled.

AND

B.2 Remove power from 1 hour '

associated block valve.
!

| ^

'

'AND |

B.3 Restore PORV to 72 hours
OPERABLE status.

(continued)

1
'
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Pressuriz;r PORVs
3.4.11

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

.

C. One block valve NOTE
inoperable. Required Actions do not apply wnen

block valve is inoperable solely as a
result of complying with Required
Actions B.2 or E.2.

C.1 Place associated PORV in 1 hour
manual control.

AND

C.2 Restore block valve to 72 hours
OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, B, AND
or C not met.

D.2 Be in MODE 4. 12 hours

E. Two PORVs inoperable E.1 Close associated block 1 hour
and not capable of being valves.
manually cycled.

AND

E.2 Remove power from 1 hour
associated block valves.

AND

E.3 Be in MODE 3. 6 hours

AND

E.4 Be in MODE 4. 12 hours

(continued)
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Prsssurizrr PORVs
3.4.11

' ACTIONS -(continued)

CONDITION . REQUIRED ACTION COMPLETION TIMEi

i
,

i - F. More than one block valve NOTE
! inoperable. Required Actions do not apply when
| block valve is inoperable solely as a
'

result of complying with Required
| Actions B.2 or E.2.
!

I

F.1 Place associated PORVs 1 hour
in manual control.

AND
.

F.2 Restore one block valve to 2 hours
OPERABLE status.

|

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition F not AND
met.

G.2 Be in MODE 4. 12 hours

SURVEILLANCE REQUIREMENTS

SURVElLLANCE FREQUENCY,

SR 3.4.11.1 NOTE
Not required to be performed with block valve closed
in accordance with the Required Actions of this LCO.

Perform a complete cycle of each block valve. 92 days

SR 3.4.11.2 - Perform a complete cycle of each PORV. In accordance with
the Inservice
Testing Program

Wolf Creek - Unit 1 3.4-25 Amendment No.123
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LTOP Syst;m
3.4.12

a

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.12 Low Temperature Overpressure Protection (LTOP) System

LCO 3.4.12 An LTOP System shall be OPERABLE with a maximum of zero safety
injection pumps and one centrifugal charging pump capable of injecting into
the RCS and the accumulators isolated and one of the following pressure
relief capabilities:

a. Two power operated relief valves (PORVs) with lift settings within the _,
limits specified in the PTLR, or

. b. Two residual heat removal (RHR) uction relief valves with setpoints
2 436.5 p/ig and s 463.5 psig, or

.

c. One PORV with a lift setting within the limits specified in the PTLR
and one RHR suction relief valve with a setpoint 2 436.5 psig and
s 463.5 psig, or

d. The RCS depressurized and an RCS vent of 2 2.0 square inches.

NOTES
1. .Two centrifugal charging pumps may be made capable of injecting

for s 1 hour for pump swap operation.

2. Two safety injection pumps and two centrifugal charging pumps may
be made capable of injecting into the RCS: (a) in MODE 3 with any
RCS cold leg temperature s 368 F and ECCS pumps OPERABLE
pursuant to LCO 3.5.2, "ECCS - Operating," and (b) for up to 4 hours
after entering MODE 4 from MODE 3 or until the temperature of one
or more RCS cold leg decreases below 325 F, whichever comes
first.

3, One or more safety injection pumps may be made capable of
injecting into the RCS in MODES 5 and 6 when the RCS water level
is below the top of the reactor vessel flange for the purpose of
protecting the decay heat removal function.

4. Accumulator may be unisolated when accumulator pressure is less
than the maximum RCS pressure for the existing RCS cold leg
temperature allowed by the P/T limit curves provided in the PTLR.
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LTOP Syst;m
3.4.12

i

| APPLICABILITY: MODE 3, with any RCS cold leg temperature s 368*F,
! MODE 4,

MODE 5,
_ MODE 6 when the reactor vessel head is on.
|

-

ACTIONS

; NOTE
LCO 3.0.4 is not applicable.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more safety A.1 Initiate action to verify a immediately
injection pumps capable of maximum of zero safety

i injecting into the RCS. injection pumps are
capable of injecting into,

the RCS.

I

B. Two centrifugal charging B.1 initiate action to verify a immediately
pumps capable of injecting maximum of one
into the RCS. centrifugal charging pump

is capable ofinjecting into
the RCS.

l.

C. An accumulator not C.1 Isolate affected 1 hour !
isolated when the accumulator.
accumulator pressure is
greater than or equal to
the maximum RCS |
pressure for existing cold
leg temperature allowed in j

the PTLR. i

i

(continued) i

i i

,

;

I |'
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LTOP Syst m
3.4.12

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1 increase all RCS cold leg 12 hours
associated Completion temperatures to > 368 F.
Time of Condition C not
met. OR

D.2 Depressurize affected 12 hours
accumulator to less than
the maximum RCS
pressure for existing cold

~~~

leg temperature allowed in
the PTLR.

E. One required RCS relief E.1 Restore required RCS 7 days
valve inoperable in MODE relief valve to OPERABLE
3 or MODE 4. status.

F. One required RCS relief F.1 Restore required RCS 24 hours
valve inoperable in relief valve to OPERABLE
MODE 5 or 6. status.

G. Two required RCS relief G.1 Depressurize RCS and 8 hours
valves inoperable. establish RCS vent of

2 2.0 square inches.
-QR

Required Action and
associated Completion
Time of Condition A, B, D,
E, or F not met.

QR~

LTOP System inoperable
for any reason other than
Condition A, B, C, D, E,
or F.

Wolf Creek- Unit 1 3.4-28 Amendment No.123
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,
LTOP Systsm

l 3.4.12 {

SURVEILLANCE REQUIREMENTS
-

| SURVEILLANCE FREQUENCY
!

| SR 3.4.12.1 Verify a maximum of zero safety injection pumps are 12 hours
capable of injecting into the RCS.

I

SR 3.4.12.2 Verify a maximum of one centrifugal charging pump 12 hours ]is capable ofinjecting into the RCS.

|
'

SR 3.4.12.3 Verify each accumulator is isolated when 12 hours
accumulator pressure is greater than or equal to the
maximum RCS pressure for the existing RCS cold
leg temperature allowed by the P/T limit curves
provided in the PTLR.

SR 3.4.12.4 Verify RHR suction isolation valves are open for each 72 hours
required RHR suction relief valve.

|

SR 3.4.12.5 Verify required RCS vent 2 2.0 square inches open. 12 hours for vent )
pathway (s) not |
locked, sealed or 1

otherwise secured !

in the open ;
position '

AND

31 days for vent
valve (s) locked,
sealed or
otherwise secured
in the open |

position

(continued)
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; LTOP Syst::m
3.4.12

SURVEILLANCE REQUIREMENTS (continued)

SR 3.4.12.6 Verify PORV block valve is open for each required 72 hours
PORV.

SR 3.4.12.7 Not Used.

SR 3.4.12.8 NOTE-
Not required to be performed until 12 hours after

-

decreasing any RCS cold leg temperature to s 368 F.

Perform a CGT on each required PORV, excluding 31 days
actuation.

SR 3.4.12.9 Perform CHANNEL CALIBRATION for each required 18 months
PORV actuation channel.

\
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RCS Operational LEAKAGE
3.4.13

3.4 REACTOR COOLANT SYSTEM (RCS)

,

3.4.13 RCS Operational LEAKAGE -

LCO 3.4.13 RCS operational LEAKAGE shall be limited to:

a. No pressure boundary LEAKAGE;

b. 1 gpm unidentified LEAKAGE;
i

c. 10 gpm identified LEAKAGE;

d. 1 gpm total primary to secondary LEAKAGE through all steam
|

generators (SGs); and I

e. 500 gallons per day primary to secondary LEAKAGE through any ;

one SG.

APPLICABILITY: MODES 1,2, 3, and 4.

I ACTIONS

CONDITION REQUIRED ACTION COMPLET10N TIME
_

A. RCS LEAKAGE not within A.1 Reduce LEAKAGE to 4 hours
limits for reasons other within limits.
than pressure boundary

;

LEAKAGE. |

|
B. Required Action and S.1 Be in MODE 3. 6 hours |

associated Completion
Time of Condition A not AND
met.

i B.2 Be in MODE 5. 36 hours
QR

Pressure boundary
LEAKAGE exists.

Wolf Creek - Unit 1 3.4-31 Amendment No.123
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RCS Operationti LEAKAGE |
3.4.13

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.13.1 NOTE
Not required to be performed until 12 hours after
establishment of steady state operation.

Perform RCS water inventory balance. 72 hours

SR 3.4.13.2 Verify steam generator tube integrity is in accordance in accordance with
with the Steam Generator Tube Surveillance the Steam
Program. Generator Tube

Surveillance
Program

Wolf Creek - Unit 1 3.4-32 Amendment No.123
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RCS PlV Lstkaga
3.4.14

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.14 RCS Pressure Isolation Valve (PlV) Lr;c': age

LCO 3.4.14 Leakage ' rom each RCS P!V shall be within limit.

APPLICABILie Y. MODES 1,2, and 3,
MODE 4, except valves in the residual heat removal (RHR) flow path

when in, or during the transition to or from, the RHR mode of
operation.

ACTIONS

NOTES
1. Separate Condition entry is allowed for each flow path.

2. Enter applicable Conditions and Required Actions for systems made inoperable by an
inoperable PlV.

CONDITION REQUIRED ACTION COMPLETIONTIME

A. One or more flow paths NOTE
with leakage from one or Each valve used to satisfy Required
more RCS PlVs not within Action A.1 must have been verifed
limit. to meet SR 3.4.14.1 and be in the

reactor coolant pressure boundary.

A.1 Isolate the high pressure 4 hours
portion of the affected
system from the low
pressure portion by use of
one deactivated remote
manual or check valve.

AND

A.2. Restore RCS PlV to within 72 hours
lim.;*s.

'

(continued)
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RCS PlV Ls-ksg)
3.4.14

' ACTIONS (continued)--

CONDITION REQUIRED ACTION COMPLETION TIME -

,B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A not AND
met.

B.2 Be in MODE 5. 36 hours

C. RHR suction isolation C.1 Isolate the affected 4 hours -

valve interlock function penetr e'. ion by use of one
inoperable, deactivated remote

manual va!ve.

.

I

I

i

i
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RCS PlV Loikige
3.4.14

l

SURVEILLANCE REQUIREMENTS '

SURVEILLANCE FREQUENCY
._

SR 3.4.14.1 NOTES
1. Not required to be performec .a MODES 3

and 4.

2. Not required to be performed on the RCS PlVs
located in the RHR flow path when in the
shutdown cooiing mode of operation.

3. RCS PlVs actuated during the pcrformance of
this Surveillance are not required to be tested
more than once if a repetitive testing loop
cannot be avoided.

Verify leakage from each RCS PlV is equivalent to in accordance with
s 0.5 gpm per nominel inch of valve size up to a the Inservice
maximum of 5 gpm at an RCS pressure 2 2215 psig Testing Program,
and s 2255 psig. and 18 months |

AND

Prior to entering
MODE 2
whenever the unit
has been i..'
MODE 5 for
7 days or more,
and if leakage
'asting has not
been performed in
the previous 9
months ,

|

AND

Within 24 hours
following check
valve a'..uation j

due to .?Mw
through the valve

(continued)
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RCS PlV Leikage
3.4.14

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.14.2 Verify RHR suction isolation valve interlock prevents 18 months
the valves from being opened with a simulated or
actual RCS pressure signal 2 425 psig except when

' the valves are open to satisfy LCO 3.4.12.
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RCS Lsikage Detrction Instrumentition
3.4.15

3.4 REACTOR COOLANT SYSTEM (RCS)
'

3.4.15 RCS Leakage Detection Instrumentation -

LCO 3.4.".5 The following RCS leakage detection instrumentation shall be OPERABLE:

a. The containment sump level and flow monitoring system;

b. One containment atmosphere particulate radioactivity monitor; and

c. One containment air cooler condensate monitoring system or one
containment atmosphere (gaseous) radioactivity monitor.

' APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS
NOTE- -

LCO 3.0.4 is not applicate
.

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required containment A.1 NOTE
' sump level and flow Not required until 12 hours
monitoring system cMer establishment of
inoperable, steady state opera'fon.

Perform SR 3.4.13.1. Once per 24 hours

AND

A.2 Restore required 30 days
containment sump level
and flow monitoring

,

system to OPERABLE j
status.

(continued)
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RCS Lewkage Det;ction instrumentation
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

i

B. Required containment B.1.1 Analyze samples of the Once per 24 hours
atmosphere particulate containment atmosphere.
radioactivity monitor
inoperable. OR

B.1.2 NOTE
Not required until 12 hours
after establishment of
steady state operation.

Perform SR 3.4.13.1. Once per 24 hours

AND

B.2 Restore required 30 days
containment atmosphere
particulate radioactivity
monitor to OPERABLE
status.

(continued)
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RCS Lc ktg2 Detrction Instrum::ntition
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
.

,

C. Required centainment C.1.1 Analyze samples of the Once per 24 hours
atmosphere gaseous containment atmosphere.
radio?%ity monitor
inope. Lie. OR

AND C.1.2 NOTE
Not required until 12 hours

Required containment after establishment of I

cooler condensate steady state operation.
monitoring system
inoperable.

Perform SR 3.4.13.1. Once per 24 hours

AND

C.2.1 Restore required 30 days
containment atmosphere
gaseous radioactivity
monitor to OPERABLE
status.

QR

C.2.2 Restore requred 30 days
containment cooler
condensate monitoring
system to OPERABLE
status.

D. Required Action and D.1 Be in MODE 3. 6 hours
| associated Completion

Time not met. AND

D.2 Be in MODE 5. 36 hours

(continued)
!
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RCS Lcckage Det:ction instrumentition
3.4.15

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. All required monitoring E.1 Enter LCO 3.0.3. Immediately
methods inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
.,

SR 3.4.15.1 Perform CHANNEL CHECK of the required 12 hours
containment atmosphere particulate and gaseous
radioactivity monitors.

SR 3.4.15.2 Perform COT of the required containment 92 days
atmosphere particulate and gaseous radioactivity
monitors.

SR 3.4.15.3 Parform CHANNEL CALIBRATION of the required 18 months
containment sump level and flow monitoring system.

SR 3.4.15.4 Perform CHANNEL CAllBRATION of the required 18 months
containment atmosphere particulate and gaseous
radioactivity monitors.

SR 3.4.15.5 Perform CHANNEL CALIBRATION of the required 18 months
containment cooler condensate monitoring system.

Wolf Creek - Unit 1 3.4-40 Amendment No.123
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RCS Specific Activity
3.4.16

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.16 RCS Specific Activity

LCO 3.4.16 The specific activity of the reactor coolant shall be within limits.

|

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS average temperature (Tm) 2 500 F. |

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. DOSE EQUIVALENT |-131 NOTE
> 1.0 Ci/gm. LCO 3.0.4 is not applicable.

A.1 Verify DOSE Once per 4 hours
EQUlVALENT |-131 within
the acceptable region of
Figure 3.4.16-1.

AND
,

A.2 Restore DOSE 48 hours
EQUIVALENT |-131 to I
within limit. |

,

B. Gross specific activity of B.1 Be in MODE 3 with 6 hours
the reactor coolant Ty < 500 F.
> 100/ E Ci/gm.

(continued)

|

|
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RCS Specific Activity
3.4.16

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETlON TIME

C. Required Action and C.1 Be in MODE 3 with 6 hours
associated Completion T., < 500 F.
Time of Condition A not
met.

O_R_

DOSE EQUIVALENT |-131
in the unacceptable region
of Figure 3.4.16-1.

s.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.16.1 Verify reactor coolant gross specific activity 7 days I

s 100/ E pCi/gm.

|

SR 3.4.16.2 NOTE -

Only required to be performed in MODE 1.

Verify reactor coolant DOSE EQUIVALENT |-131 14 days
specific activity s 1.0 pCi/gm.

AND

Between 2 and
6 hours after a
THERMAL
POWER change of
215% RTP within
a 1 hour period

.-

(continued)
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RCS Specific Activity
3.4.16

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.4.16.3 NOTE
Not required to be performad until 31 days after a 1

minimum of 2 effective full power days and 20 days of I

MODE 1 operation have elapsed since the reactor
was last suberitical for 2 48 hours.

1
Determine B from a sample taken in MODE 1 after a 184 days

'

minimum of 2 effective full power days and 20 days of
MODE 1 operation have elapsed since the reactor
was last subcritical for 2 48 hours.

j

!

!

,

l

l

i
!

!

i

:
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RCS Specific Activity
3.4.16
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Accumulators
3.5.1

,

i,

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

LCO 3.5.1 Four ECCS accumulators shall be OPERABLE.

..

APPLICABILITY: MODES 1 and 2,
MODE 3 with RCS pressure > 1000 psig.

|

ACTIONS

REQUIRED ACTION COMPLETlON TIMECONDITION ,

A. One accumulator A.1 Restore boron 72 hours
inoperable due to boro.n concentration to within
concentration not within limits.
limi.'s.

'

B. O'.ie accumulator B.1 Restore accumulator to 1 hour
inoperable for reasons OPERABLE status,
other than Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met.

C.2 Reduce RCS pressu'e to 12 hours
s; 1000 psig.

D. Two or more accumulators D.1 Enter LCO 3.0.3. Immediately
inoperable.

|

Wolf Creek- Unit 1 3.5-1 Amendment No.123
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Accumulctors
3.5.1

SURVEILLANCE REQUIREMENTS {
!

SURVEILLANCE FREQUENCY

SR 3.5.1.1 Verify each accumulator isolation valve is fully open. 12 hours

SR 3.5.1.2 ' Verifv borated water volume in each accumulator is 12 hours
2 6122 gallons and s 6594 gallons.

1

ish -

SR 3.5.1.3 Verify nitrogen cover pressure in each accumulator is 12 hours
2 56 , ;sig and s 665 psig.

SR 3.5.1.4 ' Verify boron concentration in each accumulator is 31 days
2 2300 ppm and s 2500 ppm.

AND

NOTE
Only required %
be performed for

]affected i

accumulators )
Once within 6
hours after each
solution volume
increase of 2 70
gallons that is riot
the result of
addition from the
refueling water
storage tank

SR 3.5.1.5 Verify power is removed from each accumulator 31 days
isolation valve operator when RCS pressure is
> 1000 psig.

Wolf Creek - Unit 1 3.5-2 Amendment No.123
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ECCS - Operating
3.5.2

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.2 ECCS-Operating

LCO 3.5.2 Two ECCS trains shall be OPERABLE.

NOTES
| 1. In MODE 3, both safety injection (SI) pump flow paths may be
'

isolated by closing the isolation valves for up to 2 hours to perform
pressure isolation valve testing per SR 3.4.14.1.

2. Operation in MODE 3 with ECCS pumps made incapable of injecting
pursuant to LCO 3.4.12, " Low Temperature Overpressure Protection
(LTOP) System," is allowed for up to 4 hours or until the temperature
of all RCS cold legs exceeds 375'F|whichever comes first.

APPLICABILITY: MODES 1,2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMI .ETION TIME

.A. One or more trains A.1 Restore train (s) to 72 hours
inoperable. OPERABLE status.

AND

At least 100% of the ECCS
flow equivalent to a single
OPERABLE ECCS train
available.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Eme nd met. AND

B.2 Be in MODE 4. 12 hours

!

!
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ECCS -Oper_-ting
3.5.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
.

SR 3.5.2.1 Verify the following valves are in the listed position 12 hours
with power to the valve operator removed.

Number Position Function
BN HV-8813 Open Safety injection to RWST

Isolation Valve
EM HV-8802A Closed Sl Pot Legs 2 & 3 Isolation

Valve
EM HV-8802B Closed SI Hot Legs 1 & 4 Isolation

Valve
EM HV-8835 'Open Safety injection Cold Leg

isolation Valve
EJ HV-8840 Closed RHR/SI Hot Leg Recirc

isolation Valve
EJ HV-8809A Open RHR to Accum Inject Loops

1 & 2 Isolation Valve
EJ HV-8809B Open RHR to Accum inject Loops

3 & 4 isolation Valve

SR 3.5.2.2 Verify each ECCS manual, power operated, and 31 days
automatic valve in the flow path, that is not locked,
sealed, or otherwise secured in position, is in the
correct position.

-

SR 3.5.2.3 Verify ECCS piping is full of water. 31 days

SR 3.5.2.4 Verify each ECCS pump's developed head at the test in accordance with
flow point is greater than or equal to the required the Inservice
developed head. Testing Program

(continued)
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ECCS-Operating
3.5.2

!

! SURVEILt.ANCE FEQUIREMENTS (continued)

SURVEILt.ANCE FREQUENCY

|

SR 3.5.2.5 Verify each ECCS automatic valve in the flow path 18 months
that is not locked, sealed, or otherwise secured in
position, actuates to the correct position on an actual

i or simulated actuation signal.

SR 3.5.2.6 Verify each ECCS pump starts automatically on an 18 months
actual or simulated actuation signal.

SR 3.5.2.7 Verify, for each ECCS throttle valve listed below, 18 months
each mechanical position stop is in the correct
position..

Valve Number

EM-V0095 EM-V0107 EM-V0089
EM-V0096 EM-V0108 EM-V0090 |
EM-V0097 EM-V0109 EM-V0091
EM-V0098 EM-V0110 EM-V0092

1

SR 3.5.2.8 Verify, by visual inspection, each ECCS train 18 months
containment sump suction inlet is not restricted by
debris and the suction inlet trash racks and screens
show no evidence of structural distress or abnormal '

Corrosion.
I

|
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ECCS-Shutdown
3.5.3

,

- 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.3 ECCS-Shutdown

LCO 3.5.3 One ECCS train shall be OPERABLE.

NOTE
An RHR subsystem may be considered OPERABLE during alignment and
operation for decay heat removal, if capable of being manually realigned to
the ECCS mode of operation.

[

. APPLICABILITY: MODE 4.

- ACTIONS

CONDIflON REQUIRED ACTION COMPLETION TIME

A. Required ECCS residual A.1 Initiate action to restore immediately
heat removal (RHR) required ECCS RHR
subsystem inoperable. subsystem to OPERABLE

status.

B. Required ECCS B.1 Restore required ECCS 1 hour
centrifugal charging pump CCP subsystem to

. (CCP) subsystem OPERABLE status.
inoperable.<

C. Required Action and C.1 Be in MODE 5. 24 hours
associated Completion
Time of Condition B not
met.

Wolf Creek Unit 1 3.5-6 Amendment No.123
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! ECCS-Shutdown

| 3.5.3

SURVEILLANCE REQUIREMENTS -
|

| SURVEILLANCE FREQUENCY
|
|-

| SR 3.5.3.1 The following SRs are applicable for all equipment in accordance with
required to be OPERABLE: applicable SRs

SR 3.5.2.1 SR 3.5.2.7,

'

SR 3.5.2.3 SR 3.5.2.8
SR 3.5.2.4

;

i
!
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RWST
3.5.4

3.'5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
~

- 3.5.4 Refueling Water Storage Tank (RWST)

LCO 3.5.4 The RWST shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETIONTIME -- -

A. RWST boron concentration A.1 Restore RWST to 8 hours
not within limits. . OPERABLE status.

>

QR

RWST borated water
temperature not within.
limits.-

B. RWST inoperable for B.1 Restore RWST to 1 hour
reasons other than OPERABLE status.
Condition A.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 5. 36 hours

' Wolf Creek- Unit 1 -3.5-8 Amendment No.123
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RWST
3.5.4

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.5.4.1 -NOTE
Only required to be performed when ambient
air temperature is < 37 F or > 100 F.

-

Verify RWST borated water temperature is 2 37 F 24 hours
and s 100 F.

SR 3.5.4.2 Verify RWST borated water volume is 2 394,000 7 days
gallons.

SR 3.5.4.3 Verify RWST boron concentration is 2 2400 ppm and 7 days
s 2500 ppm.

,

'
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Seil injection Flow
3.5.5

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)
,

3.5.5 Sealinjection Flow

LCO 3.5.5 Reactor coolant pump seal injection flow to each RCP seal shall be within
the limits of Figure 3.5.5-1.

APPLICABILITY: MODES 1,2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Sealinjection flow not A.1 Adjust manual seal 4 hours
within limit. injection throttle valves to

give a flow within the limits
of Figure 3.5.5-1.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time nct met. AND

B.2 Be in MODE 4, 12 hours

,

Wolf Creek - Unit 1 3.5-10 Amendment No.123
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S:;clinjection Flow
3.5.5

SURVEILLANCE REQUIREMENTS

- SURVEILLANCE FREQUENCY

SR 3.5.5.1 NOTE
Not required to be performed until 4 hours after the
Reactor Coolant System pressure stabilizes at
2 2215 psig and s 2255 psig.

Verify manual seal injection throttle valves are 18 months
adjusted to give a flow within the limits of Figure
3.5.5-1.

|
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Se01 Injection Flow {

3.5.5
260

'l

'

230

220
a. > ACCEPTABLE 9.69

s . |* REGIONm

'

200
~

19 0

18 0 '

% 17 0

16 0 8.2

15 0

G ON14 0 7
8 98W

.73

Q 130 7.45

Sn 120 7.16 !
a. 7
0 11 0 6

a V
.85

$ 100 6.53
I

0
6 7 8 9 10 11

SEAL INJECTION FLOW (GPM),

Figure 3.5.5-1 (page 1 of 1)
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Containmtnt
3.6.1

L
3.6' CONTAINMENT SYSTEMS

3.6.1 Containment

|
LCO 3.6.1 - Containment shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

|

| . ACTIONS
|

CONDITION REQUIRED ACTION COMPLETION TIME

A. Containment inoperable. A.1 Restore containment to 1 hour
OPERABLE status.

|

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Eme not met. AND

-

B.2 Be in MODE 5. 36 hours

. SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.1.1 Perform required visual examinations and leakage in accordance with
rate testing except for containment air lock testing, in the Containment
accordance with the Containment Leakage Rate Leakage Rate
Testing Program. Testing Program

.

SR 3.6.1.2 Verify containment structural integrity in accordance in accordance with
with the Containment Tendon Surveillance Program. the Containment

Tendon
Surveillance

| Program
(-

Wolf Creek - Unit 1 3.6-1 Amendment No.123
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Contrinment Air Locks
3.6.2

3.6 CONTAINMENT SYSTEMS

3.6.2 Containment Air Locks

LCO 3.6.2 Two containment air locks shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTIONS

-NOTES
1. Entry and exit is permissible to perform repairs on the affected air lock components.

2. Separate Condition entry is allowed for each air lock.

3. Enter applicable Conditions and Required Actions of LCO 3.6.1, " Containment," when air
lock leakage results in exceeding the overall containment leakage rate.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more containment NOTES -

air locks with one 1. Required Actions A.1, A.2,
containment airlock door and A.3 are not applicable
inoperable. if both doors in the same

air lock are inoperable and
Condition C is entered.

2. Entry and exit is permissible for
7 days under administrative
controls if both air locks have
an inoperable door.

(continued)
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( Containm:nt Air Locks

| 3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.1 Verify the OPERABLE 1 hour
door is closed in the
affected air lock.

AND

A.2 Lock the OPERABLE door 24 hours
closed in the affected air
lock.

AND

A.3 NOTE
Air lock doors in high
radiation areas may be
verified locked closed by
administrative means.

Verify the OPERABLE Once per 31 days
door is locked closed in
the affected air lock.

(continued)

i

i
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Contiinm::nt Air Locks
3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One or more containment NOTES
air locks with containment 1. Required Actions B.1, B.2,
air lock interlock and B.3 are not applicable
mechanism inoperable. if both doors in the same

air lock are inoperable and
Condition C is entered.

2. Entry and exit of containment is
permissible under the control of
a dedicated individual.

B.1 Verify an OPERABLE 1 hour
door is closed in the
affected air lock.

AND

B.2 Lock an OPERABLE door 24 hours
closed in the affected air
lock.

AND

B.3 NOTE -

Air lock doors in high
radiation areas may be
verified locked closed by
administrative means.

Verify an OPERABLE Once per 31 days
door is locked closed in
the affected air lock.

(continued)
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Contrinm2nt Air Locks
3.6.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. One or more containment C.1 initiate action to evaluate immediately
air locks inoperable for overall containment
reasons other than leakage rate per
Condition A or B. LCO 3.6.1.

AND

C.2 Verify a door is closed in 1 hour
the affected air lock.

AND

C.3 Restore air lock to 24 hours
OPERABLE status.

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

D.2 Be in MODE 5. 36 hours |
l

!

!
,

i

I

!

.
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Conteinm nt Air Locks
3.6.2

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.2.1 NOTES
1. An inoperable air lock door does not invalidate

the previous successful performance of the
overall air lock leakege test.

2. Results shall be evalt'ated against acceptance
criteria applicable to SR 3.6.1.1.

Perform required air lock leakage rate testing in in accordance with
accordance with the Containment Leakage Rate the Containment
Testing Program. Leakage Rate

Testing Program

SR 3.6.2.2 Verify only one door in the air lock can be 24 months
opened at a time.

Wolf Cieek - Unit 1 3.6-6 Amendment No.123
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Contiinment isolation Vilv;s
3.6.3

|
|

3.6 CONTAINMENT SYSTEMS

3.6.3. Containment isolation Valves

|

LCO 3.6.3 Each containment isolation valve shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, and 4.

I

ACTIONS

NOTES
1. Penetration flow path (s) except for containment shutdown purge valve flow paths may be

unisolated intermittently under administrative controls

2. Separate Condition entry is allowed for each penetration flow path.

3. Enter applicable Conditions and Required Actions for systems made inoperable by
containment isolation valves.

4. Enter applicable Conditions and Required Actions of LCO 3.6.1, " Containment," when
isolation valve leakage results in exceeding the overall containment ieakage rate
acceptance criteria.

1

CONDITION REQUIRED ACTION COMPLETION TIME

A. NOTE A.1 Isolate the affected 4 hours |
Only applicable to penetration flow path by

4

!penetration flow paths with use of at least one closec.
two containment isolation and de-activated
valves, automatic valve, closed

manual valve, blind
flange, or check valve with

One or more penetration flow through the valve
flow paths with one secured.
containment isolation valve
inoperable except for AND 1

purge valve leakage not
,

within limit.
,

|

(continued)
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C:nt:inment isole_ tion Vciv;s
3.6.3

ACTIONS (continued)
__

CONDITION REQUdED ACT!ON COMPLETION TIME

A. (continued) A.2 NOTES
1. Isolation devices in

high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed, or
otherwise secured
may be verified by
administrative
means.

Verify the affected Once per 31 days
penetration flow path is for isolation
isolated. devices outside

containment

AND

Prior to entering
MODE 4 from
MODE 5 if not
performed within
the previous
92 days for
isolation devices
inside containment

)

(continued)

|

l

Wolf Creek - Unit 1 3.6-8 Amendment No.123
4



I--

Cont:inmant Isol; tion Vilv;s
3.6.3

l ACTIONS (continued)
|

CONDITION REQUIRED ACTION COMPLETION TIME

'

B. NOTE B.1 Isolate the affected 1 hour
Only applicable to penetration fica . .. n by
penetration flow paths with use of at least i ..e closed
two containment isolation and de-activated
valve 3. automatic valve, closed

manual valve, or blind
flange.

One or more penetration
flow paths with two
containment isolation
valves inoperable except
for containment purge
valve leakage not within
limit.

C. NOTE C.1 Isolate the affected 72 hours
Only applicable to penetration flow path by
penetration flow paths with use of at least one closed
only one containment and de-activated
isolation valve and a automatic valve, closed
closed system. manual valve or blind

flange.

One or more penetration AND
flow paths with one
containment isolation valve
inoperable.

(continued)

|

|

! |
| 1
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i- Containment isol: tion Velves
3.6.3

ACTIONS (continued)

| CONDITION REQUIRED ACTION COMPLETION TIME

C. (continued) C.2 NOTES
1. Isolation devices in

high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed, or
otherwise secured
may be verified by
administrative
means.

_

Verify the affected Once per 31 days
penetration flow path is
isolated.

D. One or more D.1 Isolate the affected 24 hours
penetration flow penetration flow path by
paths with one or use of at least one closed
more containment and de-activated
purge valves not automatic valve, closed
within leakage limits. manual valve, or blind

flange.

AND

(continued)

|
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Contrinmrnt IsoIItion Vriv;s
3.6.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued) D.2 NOTES
1. Isolation devices in

high radiation areas
may be verified by
use of administrative
means.

2. Isolation devices that
are locked, sealed, or
othenvise secured
may be verified by
administrative
means.

Verify the affected Once per 31 days
penetration flow path is forisolation
isolated. devices outside

containment
;

AND

Prior to entering
MODE 4 from
MODE 5 if not
performed within
the previous
92 days for
isolation devices
inside containment

AND

D.3 Perform SR 3.6.3.6 or Once per 92 days
SR 3.6.3.7 for the resilient
seal purge valves closed
to comply with Required
Action D.1. !

!

(continued)
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Cont inment isolation Vriv;s
3.6.3

| \

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. Required Action and E.1 - Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILt.ANCE FREQUENCY

SR 3.6.3.1 Verify each containment shutdown purge valve is Once per 31 days
ssaled closed or closed and blind flange installed for isolation
except for one purge valve in a penetration flow path devices outside
while in Condition C of this LCO. containment

AND

Prior to entering
MODE 4 from
MODE 5 if not
performed within
the previous 92
days for isolation
devices inside
containment

SR 3.6.3.2 Verify each containment mini-purge valve is closed, 31 days
except when the containment mini-purge valves are
open for pressure control, ALARA or air quality
considerations for personnel entry, or for
Surveillances that require the valves to be open.

(continued)

|
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Contrinmi;nt Isolition Valv:s
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

l

SR 3.6.3.3 NOTE
Valves and blind flanges in high radiation areas may
be verified by use of administrative controls.

Verify each containment isolation manual valve and 31 days
blind flange that is located outside containment and
sot locked, sealed, or otherwise secured and
.equired to be closed during accident conditions is
closed, except for containment isolation valves that
are open under administrative controls.

SR 3.6.3.4 NOTE
Valves and blind flanges in high radiation areas may
be verified by use of administrative means.

Verify each containment isolation manual valve anJ Prior to entering
blind f|ange that is located inside containment an'J not MODE 4 from
locked, sealed, or otherwise secured and require d to MODE 5 if not

i be closed during accident conditions is closed, e : cept performed within
for containment isolation valves that are open un der the previous
administrativo controls. 92 days

|

SR 3.6.3.5 Verify the isolation time of each automatic power in accordance with
operated containment isolation valve is within limits. the Inservice ;

Testing Program ;
I |

.

(continued)
i

!
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Contlinment Isolition Vciv:s
3.6.3

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.6.3.6 NOTE
Only required to be performed when containment
shutdown purge valve b!ind flanges are installed.

Perform leakage rate testing for containment 24 months
shutdown purge valves with resilient seals and

. associated blind flanges. AND

Following each
reinstallation of the
blind flange

SR 3.6.3.7 NOTE
Only required to be pc formed for the containment
shutdown purge valv .s when associated blind
flanges are removed.

;

Perform leakage rate testing for containment 184 days
i

mini-purge and shutdown purge valves with resilient
seals. AND

Within 92 days
after opening the
valve

SR 3.6.3.8 Verify each automatic containment isolation valve 18 months
that is not locked, sealed or ntherwise secured in
position, actuates to the isolation position on an
actual or simulated actuation signal.

Wolf Creek - Unit 1 3.6-14 Amendment No.123
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Containm:nt Pr:ssura
3.6.4

|
i

3.6 CONTAINMENT SYSTEMS

3.6.4 Containment Pressure
J

|LCO 3.6.4 Containment pressure shall be 2 -0.3 psig end s + 1.5 psig.

J

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLEBON TIME

A. Containment pressure not A.1 Restore containment 1 hour
within limit, pressure to within limits.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.4.1 Verify containment pressure is within limits. 12 hours <

1

|

Wolf Creek - Unit 1 3.6-15 Amendment No.123



Containment AirTcmperatura
3.6.5

3.6 CONTAINMENTSYSTEMS

3.6.5 Containment AirTemperature

LCO 3.6.5 ' Containment average air temperature shall be s 120 F.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME ' " -- '

A. Containment average air A.1 Restore containment 8 hours
temperature not within average air temperature
limit. to within limit.

B. Required Action and 8.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 . Be in MODE 5. 36 hours

: SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.5.1 Verify containment average air temperature is within 24 hours
limit.

' Wolf Oreek - Unit 1 3.6-16 Amendment No.123
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C:ntrinm:nt Sprty end Cooling Syst ms
3.6.6 ;

3.6 CONTAINMENT SYSTEMS

3.6.6 Containment Spray and Cooling Systems

LCO 3.6.6 Two containment spray trains and two containment cooling trains shall be
OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One containment spray A.1 Restore containment 72 hours )
train inoperable. spray train to OPERABLE '

status. AND

10 days from
discovery of failure 1
to meet the LCO

'

I

B. Required Action and B.1 Be in MODE 3. 6 hours |
associated Completion
Time of Condition A not AND .

met. |

B.2 Be in MODE 5. 84 hours

C. One containment cooling C.1 Restore containment 7 days
train inoperable. cooling train to

OPERABLE status. AND

10 days from
discovery of failure
to meet the LCO

(continued)
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Containment Spray end Cooling Syst;ms
3.6.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

1

D. Two containment cooling D.1 Restore one containment 72 hours
trains inoperable. cooling train to

OPERABLE status.

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C or D AND

~' ~~

not met.
E.2 Be in MODE 5. 36 hours

F. Two containment spray F.1 Enter LCO 3.0.3. Immediately
trains inoperable.

O, R

Any combination of three
or more trains inoperable.

SURVEILLANCE REQUIREMENTS

GURVEILLANCE FREQUENCY

SR 3.6.6.1 Verify each containment spray manual, power 31 day
oporated, and automatic valve in the flow path that is
not locked, sealed, or otherwise secured in position is
in the correct position.

SR 3.6.6.2 Operate each containment cooling train fan unit for 31 days
215 minutes.

(continued)
Wolf Creek - Unit 1 3.6-13 Amendment No.123
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Contrinmtnt Spray and Cooling Systams
3.6.6

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.6.3 Not Used. l

|

L SR 3.6.6.4 Verify each containment spray pump's developed in accordance with
'

head at the flow test point is greater than or equal to the Inservice
the required developed head. Testing ProCram

|

|

SR 3.6.6.5 Verify each automatic containment spray valve in the 18 months
| flow path that is not locked, sealed, or otherwise
! secured in position, actuates to the correct position

| on an actual or simulated actuation signal.

SR 3.6.6.6 Verify each containment spray pump starts 18 months
; automatically on an actual or simulated actuation

,

signal.'

|

[

l

'

SR 3.6.6.7 Verify each containment cooling train starts 18 months
automatically and minimum cooling water flow rate is
established on an actual or simulated actuation
signal.

SR 3.6.6.8 Verify each spray nozzle is unobstructed. 10 years

'

i

|

l

|

I
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Spr:y Additiva Syst;m
3.6.7

3.6 CONTAINMENT SYSTEMS

3.6.7 Spray Additive System

LCO 3.6.7 The Spray Additive System shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS
,

CONDITION REQUIRED ACTION COMPLETION TiiAE
~ ~

A. Spray Additive System A.1 Restore Spray Additive 72 hours
inoperable. System to OPERABLE

status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 84 hours

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.7.1 Verify each spray additive manual, power operated, 31 days
and automatic valve in the flow path that is not
locked, sealed, or otherwise secured in position is in
the correct position.

(continued)
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Spray Additiva Syst:m
| 3.6.7

| SURVEILLANCE REQUIREMENTS (continued)

j SURVEILLANCE FREQUENCY
i

SR 3.6.7.2 Verify spray additive tank solution volume is 24340 184 days,

gal and s 4540 gal.

SR 3.6.7.3 Verify spray additive tank solution concentration is 184 days
2 28% and s 31% by weight.

SR 3.6.7.4 Verify each spray additive automatic valve in the flow 18 months
path that is not locked, sealed, or otherwise secured
in position, actuates to the correct position on an
actual or simulated actuation signal. i

SR 3.6.7.5 Verify spray additive flow rate from each solution's 5 years
flow path.

.1

:

;

i

|
1

|

- Wolf Creek - Unit 1 -3.6-21 Amendment No.123

l'
,

L



Hydrogen Rtcombiners
3.6.8

3.6 CONTAINMENT SYSTEMS

3.6.8 Hydrogen Recombiners

LCO 3.6.8 Two hydrogen recombiners shall be OPERABLE.

APPLICABILITY: MODES 1 and 2.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
.

A. One hydrogen recombiner A.1 NOTE
fnoperable. LCO 3.0.4 is not

applicable.

I

Restore hydrogen 30 days
recombiner to OPERABLE
status.

B. Two hydrogen B.1 Verify by administrative 1 hour
recombiners inoperable. means that the hydrogen

control function is AND
maintained.

Once per 12 hours
thereafter

AND

B.2 Restore one hydrogen 7 days
recombiner to
OPERABLE status.

(continued)
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Hydrog:n Rscombin:rs
3.6.8

ACTIONS (continueQ

| CONDITION REQUIRED ACTION COMPLETION TIME
i
|

| C. Required Action and C.1 Be in MODE 3. 6 hours
I associated Completion
| Time not met.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.6.8.1 Perform a system functional test for each hydrogen 18 months
recombiner.

SR 3.6.8.2 Visually examine each hydrogen recombiner 18 months
enclosure and verify there is no evidence of abnormal
conditions.

SR 3.6.8.3 Perform a resistance to ground test for each heater 18 months !

phase.

I
!

;

|

|
.
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MSSVs
3.7.1

3,7 PLANT SYSTEMS

3.7.1 Main Steam Safety Valves (MSSVs)

LCO 3.7.1 Five MSSVs per steam generator shall be OPERABLE.

!

!

| APPLICABILITY: MODES 1,2, and 3.

ACTIONS

NOTE
'

Separate Condition entry is allowed for each MSSV.

CONDITION REQUIRED ACTION COMPLETlON TIME

A. One or more steam A.1 Reduce THERMAL 4 hours
generators with one MSSV POWER to s 87% RTP
inoperable and the

- Moderator Temperature

Coefficient (MTC) zero or
negative at all power
levels.

B. One or more steam B.1 Reduce THERMAL 4 hours
generators with two or POWER to less than or
more MSSVs inoperable. equal to the Maximum

Allowable % RTPE s,mcified in Table 3.71-1
One or more steam for the number of
generators with one MSSV OPERABLE MSSVs.
inoperable and the MTC
positive at any power level. AND

(continued)
|

l.

|
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MSSVs
3.7.1

i

ACTIONS (continued) 4

CONDITION REQUIRED ACTION COMPLETION TIME

I

B. (continued) B.2 NOTE 36 hours
Only required in MODE 1.

Reduce the Power Range
Neutron Flux-Migh reactor
trip setpoint to less than or
equal to the Maximum
Allowable % RTP
specified in Table 3.7.1-1
for the number of
OPERABLE MSSW

C Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

OR C.2 Be in MODE 4. 12 hours

One or more steam
generators with 2 4 MSSVs
inoperable.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.1.1 NOTE
Only required to be performed in MODES 1 and 2.

Verify each required MSSV lift setpoint per Table in accordance with
3.7.1-2 in accordance with the Inservice Testing the Inservice
Program. Following testing, lift setting shall be within Testing Program
i 1%.

Wolf Creek - Unit 1 3.7-2 Amendment No.123
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MSSVs
3.7.1

Table 3.7.1-1 (page 1 of 1)
OPERABLE Main Steam Safety Valves versus Maximum Allowable Power

NUMBER OF OPERABLE MSSVs PER MAXIMUM ALLOWABLE POWER
STEAM GENERATOR (% RTP)

4 87

3 65

2 44

Wolf Creek - Unit 1 3.7 3 Amendment No.123



MSSVs
3.7.1

,

Table 3.7.1-2 (page 1 of 1)
- Main Steam Safety Valve Lift Settings

VALVE NUMBER

STEAM GENERATOR LIFT SETTING
(psig i 3%)

#1 #2 #3 #4

AB-V0055 AB-V0065 AB-V0075 A B-V0045 1185

AB-V0056 AB-V0066 AB-V0076 AB-V0046 1197

AB-V0057 AB-V0067 AB-V0077 AB-V0047 1210

AB-V0058 AB-V0068 AB-V0078 AB-V0048 1222

AB-V0059 AB-V0069 AB-V0079 AB-V0049 1234

-
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MSIVs
3.7.2

3.7 PLANT SYSTEMS

. 3.7.2 Main Steam isolation Valves (MSIVs)

LCO 3.7.2 Four MSIVs shall be OPERABLE.

APPLICABILITY: MODE 1,2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One MSIV inoperable in A.1 Restore MSIV to 8 hours
MODE 1. OPERABLE status.

B. Required Action and B.1 Be in MODE 2. 6 hours
associated Completion
Time of Condition A not
met.

C. NOTE- C.1 Close MSIV. 8 hours
Separate Condition entry
is allowed for each MSIV. AND

C.2 Verify MSIV is closed. Once per
One or more MSIV 7 days
' inoperable in MODE 2 or 3.

(continued)

I
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MSIVs !

3.7.2

ACTIONS (continued)

COprHTION REQUIRED ACTION COMPLETION TIME
_

D. Required Action and D.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition C not AND
met.

D.2 -- Be in MODE 4. 12 hours

SURVElLLANCE REQUIREMENTS ..

SURVEILLANCE FREQUENCY

''M'T

SR 3.7.2.1 NOTE
Only required to be performed in MODES 1 and 2.

Verify the isolation time of each MSIV is in accordance with
s 5 seconds. the Inservice

Testing Program

SR 3.7.2.2 NOTE
Only required to be performed in MODES 1 and 2.

- Verify each MSIV actuates to the isolation position 18 months
on an actual r simulated actuation signal.

. Wolf Creek - Unit 1 3.7-6 Amendment No.123
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MFIVs
3.7.3

3.7 PLANT SYSTEMS

3.7.3 Main Feedwater isolation Valves (MFIVs)

LCO 3.7.3 Four MFIVs shall be OPERABLE.

APPLICABILITY: MODES 1,2, and 3.

ACTIONS ~

NOTE-

Separate Condition entry is allowed for each valve.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more MFIVs A.1 Close MFIV. 4 hours
inoperable.

;

AND l

A.2 Verify MFIV is closed. Once per
7 days

i

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

i

L | Wolf Creek- Unit 1 3.7-7 Amendment No.123

|



1

MFIVs
3.7.3

,

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.3.1 NOTE
Only required to be performed in MODES 1 and 2.

Verify the isolation time of each MFIV is s 5 seconds. In accordance with
the Inservice
Testing Program

SR 3.7.3.2 NOTE -

Only required to be performed in MODES 1 and 2.
.

I

Verify each MFIV actuates to the isolation position on 18 months
'

an actual or simulated actuation signal.

|

|

Wolf Creek - Unit 1 3.7-8 Amendment No.123 .
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ARVs
3.7A

(.
3.7 PLANT SYSTEMS

3.7.4 Atmospheric Relief Valves (ARVs)

LCO 3.7.4 Three ARV lines shall be OPERABLE.
|

APPLICABILITY: MODES 1,2, and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPIETIONTIME

A. One required ARV Ene A.1 NOTE-

inoperable. LCO 3.0.4 is not
applicable.

Restore required ARV line 7 days
to OPERABLE status.

B. Two or more required ARV B.1 Restore all but one 24 hours
lines inoperable. required ARV line to

OPERABLE status.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

C.2 Be in MODE 4. 12 hours
t,,

i

|
1

.I
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ARVs
3.7.4

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.4.1 Verify one complete cycle of each ARV. In accordance with
the Inservice
Testing Program

SR 3.7.4.2 Verify one complete cycle of each ARV block valve. 18 months
_

Wolf Creek - Unit 1 3.7-10 Amendment No.123
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AFW Syst;m
3.7.5

3.7 PLANT SYSTEMS

3.7.5 Auxiliary Feedwater (AFW) System

i

LCO 3.7. 5 Three AFW trains shall be OPERABLE.

APPLICABILITY: MODES 1,2, and 3.

1

ACTIONS

CONDITION REQUIRED ACTION COMPLET10N TIME

A. One steam supply to A.1 Restore steam supply to 7 days
turbine driven AFW pump OPERABLE status.
inoperable. AND

10 days from
discoveiy of failure
to meet the LCO

|

B. One AFW train inoperable B.1 Restore AFW train to 72 hours
for reasons other than OPERABLE status.
Condition A. AND

! 10 days from
discovery of failure
to meet the LCO

.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition A or B AND
not met.

C.2 Be in MODE 4. 12 hours

O_B

Two AFW trains
inoperable.

(continued)
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AFW Syst;m
3.7.5

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. Three AFW trains D.1 NOTE
intperable. LCO 3.0.3 and all other

LCO Required Actions
requiring MODE changes
are suspended until

,

one AFW train is restored
'

to OPERABLE status.

Initiate action to restore immediately
one AFW train to
OPERABLE status.

_____

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.5.1 NOTE
Not required to be performed for the AFW flow control
valves until the system is placed in standby or
THERMAL POWER is > 10% RTP.

Verify each AFW manual, power operated, and 31 days
automatic valve in each water ' low path, and in both
steam supply flow paths to the steam turbine driven
pump, that is not locked, sealed, or otherwise
secured in position, is in the correct position.

(continued)
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|
AFW Syst;m

3.7.5

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.5.2 NOTE
Not required to be performed for the turbine driven
AFW pump until 24 hours after 2 900 psig in the
steam generator.

Verify the developed head of each AFW pump at the in accordance with
- flow test point is greater than or equal to the required the Inservice Test.

developed head. Program

SR 3.7.5.3 Verify each AFW automatic valve that is not locked, 18 months
sealed, or otherwise secured in position, actuates to
the correct position on an actual or simulated
actuation signal.

SR 3.7.5.4 NOTE
Not required to be performed for the turbine driven
AFW pump until 24 hours after 2 900 psig in the
steam generator.

Verify each AFW pump starts automatically on an 18 months
actual or simulated actuation signal.

| SR 3.7.5.5 Verify proper alignment of the required AFW flow Prior to entering
; paths by verifying flow from the condensate storage MODE 2

tank to each steam generator. whenever unit has
been in MODE 5

| or 6 for > 30 days

Wolf Creek - Unit 1 3.7-13 Amendment No.123
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CST
3.7.6

3.7 PLANT SYSTEMS

3.7.6 Condensate Storage Tank (CST)

LCO 3.7.6 The CST contained water volume shall be 2 281,000 gal.

" 1CABILITY: MODES 1,2, and 3.

,1 IONS
__

CONDITION REQUIRED ACTION COMPLETlON TIME

A. CST contained water A.1 Verify by administrative 4 hours
volume not within limit. means OPERABILITY of

backup water supply. AND

Once per 12 hours
thereafter

AND

A.2 Restore CST contained 7 days
water volume to within
limit.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 4. 12 hours

|
|

.

Wolf Creek - Unit 1 3.7-14 Amendment No.123
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CST
3.7.6

SURVEILLANCE REQUIREMENTS

| SURVEILLANCE FREQUENCY
|
|

SR 3.7.6.1 Verify the CST contained water volume is 12 hours
2 281,000 gal.

|

1
i

|

|

I

i

Wolf Creek - Unit 1 3.7-15 Amendment No.123
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CCW Sy;t:m
3.7.7

3.7 PLANT SYSTEMS

3.7.7 Component Cooling Water (CCW) System

LCO 3.7.7 Two CCW trains shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME ~

A. One CCW train inoperable. A.1 NOTE
~

Enter applicable
Conditions and Required
Actions of LCO 3.4.6,
"RCS Loops - MODE 4,"
for residual heat removal
loops made inoperable by
CCW.

Restore CCW train to 72 hours
OPERABLE status.

t

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion!

Time of Condition A not AND
met.

B.2 Be in MODE 5. 36 hours

)

)

Wolf Creek - Unit 1 3.7-16 Amendment No.123
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CCW SystIm
3.7.7

|

- SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY
,

SR 3.7.7.1 NOTE
lsolation of CCW flow to individual components does
not render the CCW System inoperable.

|

Verify each CCW manual, power operated, and 31 days
automatic valve in the flow path servicing safety
related equipment, that is not locked, sealed, or
otherwise secured in position, is in the correct
position.

SR 3.7,7.2 Verify each CCW automatic valve in the flow path that 18 months4

is not locked, sealed, or otherwise secured in
position, actuates to the correct position on an actual

. or simulated actuation signal.

SR 3.7.7.3 Verify each CCW pump starts automatically on an 18 months
actual or simulated actuation signal.

!

l

!

I
i

1

|

|

|

l
I
[

,

-
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ESW System
3.7.8

3.7 PLANT SYSTEMS

3.7.8 Essential Service Water (ESW) System

LCO 3.7.8 Two ESW trains shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETlON TIME

A. One ESW train inoperable. A.1 NOTES
1. Enter applicable

Conditions and
Required Actions of
LCO 3.8.1, "AC
Sources - Operating,"
for emergency diesel
generator made
inoperable by ESW
System.

2. Enter applicable
Conditions and
Required Actions of
LCO 3.4.6, "RCS
Loops - MODE 4," for
residual heat removal
loops made
inoperable by ESW
System.

Restore ESW train to 72 hours
OPERABLE status.

(continued)
4
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ESW Syst;m
j 3.7.8
|

!

; ACTIONS (continued)
|

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and
B.1 Be in MODE 3. 6 hoursassociated Completion

Time of Condition A not
ANDmet.,

B.2 Be in MODE 5. 36 hours

SURVEILI.ANCE REQUIREMENTS

SURVEILLAN. E FREQUENCY

SR 3.7.8.1 NOTE
isolation of ESW System flow to individual
components does not render the ESW System
inoperable.

Verify each ESW manual, power operated, and 31 days
automatic valve in the flow path servicing safety
related equipment, that is not locked, sealed, or
otherwise secured in position, is in the correct
position.

SR 3.7.8.2 Verify each ESW automatic valve in the flow path that 18 months
is not locked, sealed, or othenvise secured in
position, actuates to the c,orrect position on an
actual or simulated actuation signal.

SR 3.7.8.3 Verify each ESW pump starts automatically on an 18 months
actual or simulated actuation signal.

Wolf Creek - Unit 1 3.7-19 Amendment No.123
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UHS
3.7.9

1

3.7 PLANT SYSTEMS

3.7.9 Ultimate Heat Sink (UHS)

LCO 3.7.9 The UHS shall be OPERABLE.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. UHS inoperable. A.1 Be in MODE 3. 6 hours

AND

A.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.9.1 Verify water level of UHS is 21070 ft mean sea level. 24 hours

SR 3.7.9.2 Verify plant inlet water temperature of UHS is s 90 F. 24 hours

Wolf Creek - Unit 1 3.7-20 Amendment No.123
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CREVS
| 3.7.10
t

3.7 PLANT SYSTEMS

|

| 3.7.10 Control Room Emergency Ventilation System (CREVS)

LCO 3.7.10 - Two CREVS trains shall be OPERABLE.-

-NOTE
The control room boundary may be opened intermittently under
administrative controls.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6,
During movement of irradiated fuel assemblies.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CREVS train A.1' Restore CREVS train to 7 days |inoperable. OPERABLE status. >

B. - Two CREVS trains B.1 Restore control room 24 hours
inoperable due to boundary to OPERABLE
inoperable control room status.

- boundary in MODES 1,2,
3, and 4.

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND- !

,

not met in MODE 1,2,3,
: or 4. C.2 Be in MODE 5. 36 hours |

(continued)

;

i ?
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CREVS
3.7.10

ACTIONS '(continued)-

CONDITION - REQUIRED ACTION COMPLETION TIME

D. Required Action and D.1.1 Place OPERABLE Immediately
associated Completion -_ CREVS train in CRVIS
Time of Condition A not.- mode,
met in MODE 5 or 6, or-

~

during movement of -. AND
irradiated fuel assemblies.

D.1.2 Verify OPERABLE immediately
CREVS train is capable of
being powered oy an
c,nergency power source.

.-

D.2.1 Suspend CORE immediately
ALTERATIONS.

AND

D.2.2 Suspend movement of Immediately
irradiated fuel assemblies.

E. Two CREVS trains E.1 Suspend CORE Immediately
inoperable in MODE 5 or 6, ALTERATIONS.
or during movement of -

irradiated fuel assemblies. AND

E.2 Suspend movement of immediately
irradiated fuel assemblies.

F. Two CREVS trains F.1 Enter LCO 3.0.3. Immediately
' inoperable in MODE 1,2,
3, or 4 for reasons other
than Condition B.

Wolf Creek- Unit 1 3.7-22 Amendment No.123

- _



CREVS
3.7.10

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.10.1 Operate each CREVS train pressurization filter unit 31 days
for 210 continuous hours with the heaters operating
and each CREVS train filtration filter unit for
215 minutes.

SR 3.7.10.2 Perform required CREVS filter testing in accordance in accordance with
with the Ventilation Filter Testing Program (VFTP). VFTP

SR 3.7.10.3 Verify each CREVS train actuates on an actual or 18 months
simulated actuation signal.

SR 3.7.10.4 Verify one CREVS train can maintain a positive 18 months on a
pressure of 2 0.25 inches water gauge, relative to the STAGGERED
outside atmosphere during the CRVIS mode of TEST BASIS
operation.
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CRACS
3.7.11

3.7 PLANT SYSTEMS

3.7.11 Control Room Air Conditioning System (CRACS)

LCO' 3.7.11 Two CRACS trains shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3, 4, 5, and 6,
During movement of irrad'ated fuel assemblies.

- ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One CRACS train A.1 Restore CRACS train to 30 days
inoperable. OPERABLE status.

B. Required Action and- B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A not AND
met in MODE 1,2,3, or 4.

B.2 Be in MODE 5. 36 hours

I
(continued) )

|

1
)

i
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! !
CRACS

3.7.11 j

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1.1 Place OPERABLE immediately
associated Completion CRACS train in operation.
Time of Condition A not
met in MODE 5 or 6, or AND
during movement of I

irradiated fuel assemblies . C.1.2 Verify OPERABLE Immediately |

CRACS train is capable of
being powered by an
emergency power source. ;

9.R

C.2.1 Suspend CORE immediately
ALTERATIONS.

AND

C.2.2 Suspend movement of immediately
irradiated fuel assemblies. I

l

D. Two CRACS trair,s D.1 Suspend CORE immediately
inoperable in MODE 5 or 6, ALTERATIONS.
or during movement of
irradiated fuel assemblies. AND

D.2 Suspend movement of immediately
irradiated fuel assemblies.

E. Two CRACS trains E.1 Enter LCO 3.0.3. Immediately
inoperable in MODE 1,2,
3, or 4.

,
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CRACS
3.7.11

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.11.1 Verify each CRACS train has the capability to remove 18 months
the assumed heat load.

Wolf Creek - Unit 1 3.7-26 Amendment No.123
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| 3.7 PLANT SYSTEMS
I

3.7.12 Emergency Core Cooling System (ECCS) Pump Room Exhaust Air Cleanup System
(PREACS)

NOT USED

|

l

|
.
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Em rgency Exhaust Syst;m
3.7.13

3.7 Pl.ANTSYSTEMS

3.7.13. Emergency Exhaust System (EES)

LCO 3.7.13- Two EES trains shall be OPERABLE.-

NOTE
The auxiliary building or fuel building boundary may be opened
intermittently under administrative controls.

APPLICABILITY: MODES 1,2,3, and 4,
During movement of irradiated fuel assemblies in the fuel building.

NOTE
The SIS mode of operation is required only in MODES 1,2,3, and 4. The
FBVIS mode of operation is required only during movement of irradiated
fuel assemblies in the fuel building.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One EES train inoperable A.1 Restore EES train to 7 days
in MODE 1,2,3, or 4. OPERABLE status.

B. Two EES trains inoperable B.1 Restore auxiliary building 24 hours
due in inoperable auxiliary boundary to OPERABLE
building boundary in status.
MODE 1, 2, 3, or 4.

~

(continued)

i
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| Emergency Exh*ust Syst m
| 3.7.13

; ACTIONS (continued) 1

CONDITION REQUIRED ACTION COMPLETION TIME

C. Required Action and C.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A or B AND
not met in MODE 1,2,3,
or 4. C.2 Be in MODE 5. 36 hours

QR

Two EES trains
inoperable in MODE 1,2,
3, or 4 for reasons other
than Condition B.

D. One EES train inoperable D.1 Place OPERABLE EES Immediately
during movement of train in operation in FBVIS
irradiated fuel assemblies mode,

in the fuel building.

QR

D.2 Suspend movement of Immediately
irradiated fuel assemblies
in the fuel building.

E. Two EES trains inoperable E.1 Restore fuel building 24 hours
due to inoperable fuel boundary to OPERABLE
building boundary during status.
movement of irradiated fuel
assemblies in the fuel
building.

(continued)
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wgency Exhiust Systems

3.7.13

ACTIONS (continued)

CONDITION ' REQUIRED ACTION COMPLETION TIME

F. Required Action and F.1 Suspend movement of immediately
associated Completion irradiated fuel assemblies
Time of Condition E not in the fuel building.
met.

98

Two EES trainsinoperable
during movement of
irradiated fuel assemblies
in the fuel building for
reasons other than
Condition E.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.13.1 Operate each EES train for 210 continuous hours 31 days
with the heaters operating.

SR 3.7.13.2 Perform required EES filter testing in accordance with in accordance with
the Ventilation Filter Testing Program (VFTP). the VFTP

SR . 3.7.13.3 Verify each EES train actuates on an actual or 18 months
simulated actuation signal.

I

(continued)
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,



p

Emtrg:ncy Exhrust Syst2m
3.7.13

i

SURVEILI.ANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.7.13.4 Verify one EES train can maintain a negative 18 months on a
pressure 2 0.25 inches water gauge with respect to STAGGERED
atmospheric pressure in the auxiliary building during TEST BASIS
the SIS mode of operation.

SR 3.7.13.5 Verify one EES train can maintain a negative 18 months on a
pressure 2 0.25 inches water gauge with respect to STAGGERED
atmospheric pressure in the fuel building during the TEST BASIS
FBVIS mode of operation.

.

|

|
|
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3.7 PLANT SYSTEMS

3.7.14 Penetration Room Exhaust Air Cleanup System (PREACS)

NOT USED

,

..,.

.

i
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Fuel Stortge PoolWatIr Lsval
3.7.15

i

3.7 PLANT SYSTEMS

3.7.15 Fuel Storage Pool Water Level

LCO 3.7.15 The fuel storage Pool water level shall be 2 23 ft over the top of irradiated
fuel assemblies seated in the storage racks.

APPLICABILITY: During movement of irradiated fuel assemblies in the fuel storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool water A.1 NOTE
level not within limit. LCO 3.0.3 !s not

applicable.

; Suspend movement of immediately
'

irradiated fuel assemblies
in the fuel storage pool.

:

|
|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.15.1 Verify the fuel storage pool water level is 2 23 ft 7 days,

j above the top of the irradiated fuel assemblies seated
'

in the storage racks.
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Fuel Storage Pool Boron ConcentrCtion
3.7.16

3.7 PLANT SYSTEMS

3.7.16 Fuel Storage Pool Boron Concentration

LCO 3.7.16 The fuel storage pool boron concentration shall be 2 2165 ppm.

' - APPLICABILITY: When fuel assemblies are stored in the fuel storage pool and a fuel storage
pool verification has not been performed since the last movement of -
fuel assemblies in the fuel storage pool.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Fuel storage pool boron NOTE
'concentration not within LCO 3.0.3 is not applicable.

limit. -

A.1 Suspend movement of Immediately
fuel assemblies in the fuel
stort.ge pool.

AND

A.2.1 Initiate action to restore immediately
fuel storage pool boron
concentration to within
limit.

98'
A.2.2 Verify by administrative immediately

means that a non-Region
i fuel storage pool
verification has been
performed since the last I

movement of fuel
assemblies in the fuel
storage pool.

. . _
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Fuel Storrge Pool Boron Concentration
3.7.16

- SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.16.1 Verify the fuel storage pool boron concentration is 7 days
within limit.

Wolf Creek - Unit 1 3.7-35 Amendment No.123
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Spt -ri. Assembly Startge j
3.7.17

'

3.7 PLANT SYSTEMS

3.7.17 Spent Fuel Assembly Storage

LCO 3.7.17 The combination of initial enrichment and bumup of each spent fuel
assembly stored in Region 2 or 3 shall be within the Acceptable Domain of
Figure 3.7.17-1 or in accordance with Specification 4.3.1.1.

APPLICABILITY: Whenever any fuel assembly is stored in Region 2 or 3 of the fuel storage
pool.

4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Requirements of the LCO A.1 NOTE
not met. LCO 3.0.3 is not

applicable.

Initiate action to move the immediately
noncomplying fuel
assembly to Region 1.

SilRVEILLANCE RF ].AEMENTS

SURVEILLANCE FREQUENCY

SR 3.7.17.1 Verify by administrative means the initial enrichment Prior to storing the
and bumup of the fuel assembly is in accordance with fuel assembly in
Figure 3.7.17-1 or Specification 4.3.1.1. Region 2 or 3

1

I

IWolf Creek - Unit 1 3.7-36 Amendment No.123
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Spent Full Assembly Storage
3.7.17
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- Srcondiry Specific Activity
3.7.18

3.7 PLANTSYSTEMS

3.7.18 Secondary Specific Activity

LCO 3.7.18 The specific activity of the secondary coolant shall be s 0.10 Ci/gm DOSE
EQUIVALENT |-131.

.

APPLICABILITY: MODES 1,2, 3, and 4.

ACTIONS

CONDITION REQUIRED ACTION CC?/,PLETION TIME

i

f
A. Specific activity not within A.1 Be in MODE 3. 6 hours

limit.
AND

A.2 ' Be in MODE 5. 36 hours

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.7.18.1 Verify the specific activity c f the secondary coolant is 31 days
s 0.10 pCi/gm DOSE EQUIVALENT |-131.

,

f
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AC Sources-Oper_-ting
3.8.1

3.8 ELECTRICAL POWER SYSTEMS
i

| 3.8.1 AC Sources-Operating

LCO 3.8.1 The following AC electrical sources shall be OPERABLE:

| a. Two qualified circuits between the offsite transmission network and
the onsite Class 1E AC Electrical Power Distribution System; and

~

b. Two diesel generators (DGs) capable of supplying
the onsite Class 1E power distribution subsystem (s); and

c. Load shedder and emergency load sequencers for Train A'and
Train B.

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One offsite circuit A.1 Perform SR 3.8.1.1 for 1 hour
inoperable. OPERABLE offsite circuit.

AND

Once per 8 hours
thereafter

AND-

A.2 NOTE
,

in MODES 1,2, and 3, the
turbine driven auxiliary
feedwater pump is
considered a required
redundant feature.

(continued)

l
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AC Sources-Operating
3.8.1

- ACTIONS (continued)
'

CONDITION REQUIRED ACTION COMPLETIONTIME
4

A. (continued) . Declare required feature (s) 24 hours from
with no offsite power discovery of no
available inoperable when offsite power to one
its redundant required train concurrent

j feature (s)is inoperable. with inoperability of
redundant required'

AND feature (s)

A.3 Restore offsite circuit to 72 hours
_

OPERABLE status.
AND

6 days from
discovery of failure
to meet LCO

B. One DG inoperable.- B.1 Perform SR 3.8.1.1 for the 1 hour
offsite circuit (s).

AND

Once per 8 hours
thereafter

AND

B.2 NOTE
in MODES 1,2, and 3, the
turbine driven auxiliary
feedwater pump is
considered a required
redundant feature.

Declare required feature (s) 4 hours from
supported by the discovery of
inoperable DG inoperable Condition B
when its required concurrent with
redundant feature (s)is inoperability of
inoperable, redundant required

feature (s)

AND
(continued)

Wolf Creek - Unit 1 3.8-2 Amendment No.123
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) B.3.1 Determine OPERABLE 24 hours
DG is not inoperable due
to common cause failure.

QR

B.3.2 NOTE
The Required Action of
B.3.2 is satisfied by the
automatic start and
sequence loading of the
DG.

Perform SR 3.81.2 for 24 hours
OPERABLE DG.

AND

B.4 Restore DG to 72 hours
OPERABLE status.

AND

6 days from
discovery of failure to
meet LCO

(continued)

|

!

l
|

i

!
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AC Sources-Operating
3.8.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. Two offsite circuits C.1 NOTE 4

inoperable. In MODES 1,2, and 3, the
turbine driven auxiliary
feedwater pump is
considered a required
redundant feature.

Declare required feature (s) 12 hours from
inoperable when its discovery of
redundant required Condition C
feature (s)is incperable, concurrent with

inoperability of
redundant required
features

AND

C.2 Restore one offsite circuit 24 hours
to OPERABLE status.

D. One offsite circuit NOTE
inoperable. Enter applicable Conditions and

Required Actions of LCO 3.8.9,
AND' " Distribution Systems - Operating,"

when Condition D is entered with no
One DG inoperable. AC power source to any train.

D.1 Restore offsite circuit to 12 hours
OPERABLE status.

QR

D.2 Restore DG to 12 hours
OPERABLE status.

E. Two DGs inoperable. E.1 Restore one DG to 2 hcurs
OPERABLE status.

(continued)
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f AC Sources-Operating
| 3.8.1

| ACTIONS (continued)
l

CONDITION REQUIRED ACTION COMPLETION TIME

F. One load shedder and F.1 Declare affected DG and immediately
emergency load sequencer offsite circuit inoperable.
inoperable.

AND

F.2 Restore load shedder and 12 hours
' emergency load j

sequencer to OPERABLE
status.

G. Required Action and G.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A, B, C, AND
D, E, or F not met.

G.2 Be in MODE 5. 36 hours

H. Three or more required AC H.1 Enter LCO 3.0.3. Immediately
sources inoperable.

Wolf Creek - Unit 1 3.8-5 Amendment No.123
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.1.1 Verify correct breaker alignment and indicated power 7 days
availability for each offsite circuit.

SR 3.8.1.2 NOTES
1. Performance of SR 3.8.1.7 satisfies this SR.

2. All DG starts may be preceded by an engine
prelube period and followed by a warmup period
prior to loading.

3. A modified DG start involving idling and gradual
acceleration to synchronous speed may be used
for this SR as recommended by the
manufacturer. When modified start procedures
are not used, the time, voltage, and frequency
tolerances of SR 3.8.1.7 must be met.

Verify each DG starts from standby conditions and 31 days
achieves steady state voltage 2 3740 V and s 4320 V,
and frequency 2 58.8 Hz and s 61.2 Hz.

(continued)

i
l
l

l
;
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AC Sources-Opercting
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.3 NOTES
1. DG loadings may include gradual loading as

recommended by the manufacturer.

2. Momentary transients outside the load range do
not invalidate this test.

3. This Surveillance shall be conducted on only one
DG at a time.

4. Thj SR shall be preceded by and immediately
follow without shutdown a successful
performance of SR 3.8.1.2 or SR 3.8.1.7.

Verify each DG is synchronized and loaded and 31 days
operates for 2 60 minutes at a load 2 5580 kW aad
s 6201 kW.

SR 3.8.1.4 Verify each fuel oil transfer pump starts on low level in 31 days
the associated day tank standpipe.

SR 3.8.1.5 Check for and remove accumulated water from each 31 days
day tank.

SR 3.8.1.6 Verify each fuel oil transfer system operates to transfer 31 days
fuel oil from the storage tank to the day tank.

(continued)

Wolf Creek - Unit 1 3.8-7 Amendment No.123
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AC Sources-Operating j

3.8.1 ]

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

l
SR 3.8.1.7 NOTE

All DG starts may be preceded by an engine prelube
period.

Verify each DG starts from standby condition and 184 days
achieves in s 12 seconds, voltage 2 3740 V and
s 4320 V, and frequency 2 58.8 Hz and s 61.2 Hz.

SR 3.8.1.8 Not Used.

SR 3.8.1.9 Not Used.

SR 3.8.1.10 NOTE
This Surveillance shall not be performed in
MODE 1 or 2.

Verify each DG operating at a power factor s 0.9 and 18 months
2 0.8 does not trip and voltage is maintained s 4784 V
and frequency is maintained s 65.4 Hz during and
following a load rejection of 2 5580 kW and s 6201 kW.

(continued)
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AC Sources-Operating,

3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.11 NOTES
1. All DG starts may be preceded by an engine

prelube period.

!
2. This Surveillance shall not be performed in )MODE 1 or 2. j

|

Verify on an actual or simulated loss of offsite power 18 months
signal:

a. De-energization of emergency buses; i

b. Load shedding from emergency buses;

c. DG auto-starts from standby condition and: I

1. energizes permanently connected loads in
s 12 seconds,

2. energizes auto-connected shutdown loads
through the shutdown sequencer,

J. maintains steady state voltage 2 3740 V
and s 4320 V, -

4. maintains steady state frequency 2 58.8 Hz j
and s 61.2 Hz, and

5. supplies permanently connected and
auto-connected shutdown loads for
2 5 minutes.

(continued)
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AC Sources-Operating
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.12 NOTES
1. All DG starts may be preceded by a prelube

period.

2. This Surveillance shall not be performed in>

MODE 1 or 2.

Verify on an actual or simulated Engineered Safety 18 months
Feature (ESF) actuation signal each DG auto-starts
from standby condition and:

a. In s 12 seconds after auto-start and during tests,
achieves voltage 2 3740 V and s 4320 V;

b. In s 12 seconds after auto-start and during tests,
achieves frequency 2 58.8 Hz and s 61.2 Hz;

c. Operates for 2 5 minutes;

d. Permanently connected loads remain energized
from the offsite power system; and

e. Emergency loads are auto-connected and
energized through the LOCA sequencer from the
offsite power system.

(continued)

. Wolf Creek - Unit 1 3.8-10 Amendmert No.123
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AC Sources-Operating
3.8.1

|

SURVEILLANCE REQUIREMENTS (continued)

| SURVEILLANCE FREQUENCY

SR 3.8.1.13 NOTE
This Surveillance shall not be performed in
MODE 1 or 2.

Verify each DG's automatic trips are bypassed on 18 months
actual or simulated loss of voltage signal on the
emergency bus concurrent with an actual or simulated
ESF ectuation signal except:

a. Engine overspeed;

b. Generator differential current;

c. Low lube oil pressure;

d. High crankcase pressure;

e. Start failure relay; and

f. High jacket coolant temperature.

(continued)

!
1

.
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AC Sources-Oper; ting
3.8.1

SURVEILLANCE REQUIREU'ENTS (continued)

S'JRVEILLANCE FREQUENCY

SR 3.8.1.14 NOTES -

1. Momentary transients outside the load and power
factor ranges do not invalidate this test.

2. This Surveillance shall not be performed in
MODE 1 or 2.

3. The DG may be loaded to 2 5580 kW and
.s 6201 kW for the entire test period, if auto-
connected loads are less than 6201 kW.

Verify each DG operating at a power factor s 0.9 and 18 months
2 0.8 operates for 2 24 hours:

a. For 2 2 hours loaded 2 6600 kW and s 6821 kW;
and

b. For the remaining hours of the test loaded
2 5580 kW and s 6201 kW.

SR 3.8.1.15 NOTES
1. This Surveillance shall be performed within

5 minutes of shutting down the DG after the DG
has operated 2 2 hours loaded 2 5580 kW and
s 6201 kW. Momentary transients outside of
load range do not invalidate this test.

2. All DG starts may be preceded by an engine
prelube period.

Verify each DG starts and achieves, in s 12 seconds, 18 months
voltage 2 3740 V, and s 4320 V and frequency
2 58.8 Hz and s 61.2 Hz.

(continued)
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!' AC Sources-Operating
3.8.1

|

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCYi

!

|

SR 3.8.1.16 NOTE
This Surveillance shall not be performed in
MODE 1, 2, 3, or 4.

!
l

Verify each DG: f
1

a. Synchronizes with offsite power source while 18 months |
loaded with emergency loads upon a simulated ;

restoration of offsite power;
,

b. Transfers loads to offsite power source; and

c. Returns to ready-to-load operation.

_

SR 3.8.1.17 NOTE -

This Surveillance shall not be prformed in
MODE 1 or 2.

Verify, with a DG operating in test mode and connected 18 months
to its bus, an actual or simulated Safety injection signal
overrides the test mode by:

a. Returning DG to ready-to-load operation; and

b. Automatically energizing the emergency load
from offsite power.

(continued)

i '

l
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AC Sources-Opertting
3.8.1

SURVEILLANCE REQUIREMENT (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.18 NOTE
This Surveillance shall not be performed in
MODE 1 or 2.

Verify interval between each sequenced load block is 18 months
within 110% of design interval for each LOCA and '

shutdown sequence timer.

(continued)

i

|
!
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AC Sources-OperIting
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.19 NOTES
1. All DG starts may be preceded by an engine

prelube period.

2. This Surveillance shall not be performed in
MODE 1 or 2.

Venfy on an actual or simulated loss of offsite power 18 months
signalin conjunction with an actual or simulated Safety
injection signal:

a. De-energization of emergency buses;

b. Load shedding from emergency buses; and

; c. DG auto-starts from standby condition and:

! 1. anergizes permanently connected loads in
s 12 seconds,

2. energizes auto-connected emergency
loads through load sequencer,

3. achieves steady state voltage
2 3740 V and s 4320 V,

'

4. achieves steady state frequency
2 58.8 Hz and s 61.2 Hz, and

5. supplies permanently connected and
auto-connected emergency loads for
2 5 minutes.

|

I

(continued)

i
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AC Sources-Oper_* ting
3.8.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.1.20 NOTE
All DG starts may be preceded by an engine prelube
period.

Verify when started simultaneously from standby. 10 years
condition, each DG achieves, in s 12 seconds, voRage
2 3740 V and s 4320 V, and frequency 2 58.8 Hz and
s 61.2 Hz.

SR 3.8.1.21 NOTE
The continuity check may be excluded from the
actuation logic test.

Perform ACTUATION LOGIC TEST for each train of the 31 days on a
load shedder and emergency load sequencer. STAGGERED

TEST BASIS

Wolf Creek'- Unit 1 3.8-16 Amendment No.123
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AC Sources-Shutdown
3.8.2

3.8 ELECTRICAL POWER SYSTEMS

3.8.2 AC Sources-Shutdown

LCO 3.8.2 The following AC electrical power sources shall be OPERABLE:

a. One qualified circuit between the offsite transmission network and
the onsite Class 1E AC electrical power distributien subsystem
required by LCO 3.8.10, " Distribution Systems - Shutdown"; and

b. One diesel generator (DG) capable of supplying one train of the
onsite Class 1E AC electrical power distribution subsystems required
by LCO 3.8.10.

c. The shutdown portion of one load shedder and emergency load
sequencer (L*5LS) associated with the required DG and AC
electrical power distribution train.

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

I
;

!
A. One required offsite circuit NOTE !

inoperable. Enter applicable Conditions and !
Required Actions of LCO 3.8.10,
with the required train de-energized |
as a result of Condition A. l

|
.

A.1 Declare affected required immediately !

feature (s) with no offsite I

power available
;

inoperable.
i

_O_R. |

A.2.1 Suspend CORE immediately
ALTERATIONS.

AND
(continued)
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1

!

AC Slurces-Shutdown |
3.8.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

A. (continued) A.2.2 Suspend movement of immediately
irradiated fuel assemblies.

AND

A.2.3 initiate action to suspend immediately
operations involving
positive reactivity
additions.

-

AND ~.

A.2.4 initiate action to restore immediately . . .

required offsite power
circuit to OPERABLE
status.

B. One required DG B.1 Suspend CORE immediately
inoperable. ALTERATIONS.

AND

B.2 Suspend movement of immediately
irradiated fuel assemblies.

AND

B.3 initiate action to suspend immediately
operations involving
positive reactivity
additions.

AND

B.4 Initiate action to restore immediately
required DG to
OPERABLE status.

(continued)

Wolf Creek - Unit 1 3.8-18 Amendment No.123
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! AC Sources-Shutdown
3.8.2

,

| -

'

ACTIONS (continued)
l -

CONDITION REQUIRED ACTION COMPLETION TIME

I C. One required LSELS C.1 Declare the affected DG Immediately
(shutdown portion) and offsite circuit
inoperable. inoperable.

|

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.2.1. NOTE
The following SRs are not required to be performed:
SR 3.8.1.3, SR 3.8.1.10, SR 3.8.1.11, SR 3.8.1.14,
SR 3.8.1.15, SR 3.8.1.16, and SR 3.8.1.18.

For AC sources required to be OPERABLE, the in accordance with
SRs of Specification 3.8.1, "AC Sources - Operating," applicable SRs
except SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17,
SR 3.8.1.18 (LOCA portion), SR 3.8.1.19, and
SR 3.8.1.20, and SR 3.8.1.21 (LOCA portion), are
applicable.

|

l

I

Wolf Creek - Unit 1 3.8-19 Amendment No.123 I
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Diesel Fuel Oil, Lube Oil, cnd St;rting Air
3.8.3

3.8 ELECTRICAL POWEF1 SYSTEMS

3.8.3 Diesel Fuel Oil, Lube Oil, and Starting Air

LCO 3.8.3 The stored diesel fuel oil, lube oil, and starting air subsystem shall be within
limits for each required diesel generator (DG).

APPLICABILITY: When associated DG is required to be OPERABLE.

ACTIONS

NOTE
Separate Condition entry is allowed for each DG.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more DGs with fuel A.1 Restore fuel oillevel to 48 hours
level < 85,300 gal and within limita.
> 74,200 gal in storage
tank.

B. One or more DGs with lube B.1 Restore lube oilinventory 48 hours
oilinventory < 750 gal and to within limits.
> 686 gal.

C. One or more DGs with C.1 Restore fuel oil total 7 days
stored fuel oil total particulates within limit.
particulates not within limit.

(continued)
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| Dksel Fuel Oil, Lube Oil, end Sttrting Air
I

3.8.3

,

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

|
__

| l
D. One or more DGs with new D.1 Restore stored fuel oil 30 days

fue! n!! proporties not within properties to within limits.
,

limits.

|I
i
|

E. One or more DGs with two E.1 Restore two starting air 48 hours
starting air receivers receivers with pressure
inservice with pressure 2 435 psig.

.

|

< 435 psig and 2 250 psig.

9R
pR

E.2 Restore one starting air
.

One or more DGs with one receiver with pressure |
starting air receiver 2 610 psig,
inservice with pressure
< 610 psig and 2 300 psig.

1

!

F. Required Action and F.1 Declare associated DG Immediately
associated Completion inoperable.
Time not met.

28

One or more DGs diesel
fuel oil, lube oil, or starting
air subsystem not within
limits for reasons other
than Condition A, B, C, D,
or E.

&

Wolf Creek - Unit 1 3.8-21 Amendment No.123
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Diesel Fuel Oil, Lube Oil, tnd Strrting Air
3.8.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.3.1 Verify each fuel oil stu.;ge tank contains 2 85,300 gal 31 days
of fuel.

SR 3.8.3.2 Verify lubricating oil inventory is 2 750 gal. 31 days

R3k - sq

SR 3.8.3.3 Verify fuel properties of new and stored fuel oil are in accordance with
tested in at ice with, and maintained within the the Diesel Fuel Oil
limits of the Diesel Fuel Oil Testing Program. Testing Program

SR 3.8.3.4 Verify pressure in two starting air receivers is 2 435 31 days
psig or pressure in one starting air receiver is 2 610
psig for each DG starting air subsystem.

SR 3.8.3.5 Check for and remove accumulated water from each 31 days
fuel oil storage tank.

.

Wolf Creek - Unit 1 3.8-22 Amendment No.123
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I
L DC Sources - Operating
| 3.8.4

| 3.8 ELECTRICAL POWER SYSTEMS

3.8.4 DC Sources - Operating

I

,
LCO 3.8.4 The Train A and Train B DC electrical power subsystems shall be

! OPERABLE.

|

APPLICABILITY: MODES 1, 2, 3, and 4.
;

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
|

A. One DC electrical power A.1 Restore DC electrical 2 hours
subsystem inoperable. power subsystem to

OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
Associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

'

SURVElLLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

i

SR 3.8.4.1 Verify battery terminal voltage is 2128.4 V on float 7 days
charge.

(continued)

l .

I
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DC Sources - Operating
3.8.4

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.2 - Verify no visible corrosion at battery terminals and 92 days
connectors.

O, R

Verify battery connection resistance is s 150E-6 onm
for inter-cell connections and s 150E-6 ohm for
terminal connections.

SR 3.8.4.3 Verify battery cells, cell plates, and racks show no 18 months
visual indication of physical damage or abnormal
deterioration that could degrade battery performance.

SR 3.8.4.4 Remove visible terminal corrosion, verify battery cell 18 months
to cell and terminal connections are clean and tight,
and are coated with anti-corrosion material.

SR 3.8.4.5 Verify battery connection resistance is s 150E-6 ohm 18 months
for inter-cell connections and s 150E-6 ohm for
terminal connections.

SR 3.8.4.6 Verify each battery charger supplies 18 months
2 300 amps at 2128.4 V for 21 hour.

~

(continued)

)
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DC Sources - Operating
3.8.4

i
l

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

|

SR 3.8.4.7 NOTES
1. The modified performance discharge test in

SR 3.8.4.8 may be performed in lieu of the
service test in SR 3.8.4.7. l

2. This Surveillance shall not be performed in
MODE 1,2,3, or 4.

!
Verify battery capacity is adequate to supply, and 18 months
maintain in OPERABLE status, the required
emergency loads for the design duty cycle when
subjected to a battery service test.

, .

(continued)
1

,

I

l
i

>
'
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DC Sources - Operating <

3.8.4 |

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.4.8 NOTE
This Surveillance shall not be performed in
MODE 1, 2, 3, or 4.

Verify battery capacity is 2 85% of the manufacturers 60 months
rating when subjected to a performance discharge
test or a modified performance discharge test. AND

18 months when
battery shows
degradation or has
reached 85% of .,

expected life with
capaGty
< 100% of
manufacturers
rating

AND

24 months when
battery has
reached 85% of
the expected life
with capacity
2100% of
manufacturers
rating

Wolf Creek - Unit 1 3.8-26 Amendment No.123

-

_. ..
.. . . . .



DC S urces - Shutdown
I 3.8.5

l

3.8 ELECTRICAL POWER SY3TEMS

1

| 3.8.5 DC Sources - Shutdown j
1

t

LCO 3.8.5 The Train A or Train B DC electrical power subsystem shall be OPEPABLE
to support one trsin of the DC electrical power distribution subsystems
required by LCO 3.8.10, " Distribution Systems - Shutdown."

;

APPLICABILITY: MODES 5 and 6.

ACTIONS
i

CONDITION REQUIRED ACTION COMPLETION TIME

A. Required DC electrical A.1 Declare affected required immediately
power subsystem feature (s) inoperable.
inoperable.

QR_

A.2.1 Suspend CORE immediate;y
ALTERATIONS.

AND

A.2.2 Suspend movement of immediately
irradiated fuel assemblies. 1

AND
1

:|

A.2.3 initiate action to suspend immediately
operations involving i

positive reactivi!y
additions.

1

AND

A 2.4 Initiate action to restore immediately
required DC electrical

;
power subsystem to i

OPERABLE status.
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DC Sources - Shutdown j
,

3.8.5

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.5.1 NOTE
The following SRs are not required to be performed:
SR 3.8.4.6, SR 3.8.4.7, and SR 3.8.4.8.

For DC sources required to be OPERABLE, the In accordance with
following SRs are applicable: applicable SRs

SR 3.8.4.1 SR 3.8.4.4 SR 3.8.4.7
SR 3.8.4.2 SR 3.8.4.5 SR 3.8.4.8.
SR 3.8.4.3 SR 3.8.4.6

|

1

}

)
z
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Battiry C2|| Pameter,
3.8.6

3.8 ELECTRICAL POWER SYSTEMS I

3.8.6 Battery Cell Parameters

| LCO 3.8.6 Battery cell parameters for Train A and Train B batteries shall be within the
I limits of Table 3.8.6-1.

APPLICAEILITY: When associated DC electrical power subsystems are required to be
OPERABLE.

i

ACTIONS

NOTE -

Separate Condition entry is allowed for each battery.

CONDITION REQUIRED ACTION COMPLET10N TIME

A. One or more batteries with A.1 Verify pilot cells electrolyte 1 hour
one or more battery cell level and float voltage
parameters not within meet Table 3.8.6-1
Category A or B limits. Category C limits.

AND

A.2 Verify baticry ceh 24 hours
parameters meet
Table 3.8.6-1 Category C AND
limits.

Once per 7 days
thereafter

AND

A.3 Restore battery cell 31 days
parameters to Category A
and B limits of
Table 3.8.6-1.

(continued)
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Batt;ry Cell P rtrnet;rs
3.0.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. Required Action and B.1 Declare associated immediately
associated Completion battery inoperable.
Time of Condition A not
met.

OR

One or more batteries with
average electrolyte
temperature of the
representative cells
< 60 F.

O_.R

One or more batteries with
one or more battery cell
parameters not within
Category C values.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.6.1 Verify battery cell parameters meet Table 3.8.6-1 7 days
Category A limits.

(continued)
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Bittsry Cell Percm:t::rs
,

3.8.6

Table 3.C.6-1 (page 1 of 1)
Battery Cell Parameters Requirements !

I

CATEGORY A: CATEGORY C:
| ' LIMITS FOR EACH CATEGORY B: ALLOWABLE i

L DESIGNATED LIMITS FOR EACH LIMITS FOR EACH l

i PARAMETER PILOT CELL . CONNECTED CELL CONNECTED CELL

Electrolyte Level > Minimum level > Minimum level Above top of plates, j
| indication mark, and . indication mark, and and not overflowing j'

s- % inch above s % inch above '

maximum level maximum level
indication mark (a) indication mark (a)

,

Float Voltage 2 2.14 V ;> 2.14 V > 2.09 V

Specific Gravity (b) 21.200(c) 2 1.195 Not more than 0.020 '
below average of all

AND connected cells

Average of all AND
connected cells
> 1.205 Average of all

connected cells

21.195(c)

.

(a) It is acceptable for the electrolyte level to temporarily increase above the specified
maximurn during equalizing charges provided it is not overflowing.

(b) Corrected for electrolyte temperature and level. Level correction is not required, however,
when battery charging is < 2 amps when on float charge.

(c) A battery charging current of < 2 amps when on float charge is acceptable for meeting
specific gravity limits.

!'

i
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Batt;ry C:ll P;ramet:rs
3.8.6

SURVEl'. LANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.8.6.2 Verify battery cell parameters meet Table 3.8.6-1 92 days
Category B limits.

AND

Once within 7
days after a
battery discharge
< 110 V

AND

Once within 7
days after a
battery overcharge
> 150 V

SR 3.8.6.3 Verify average electrolyte temperature of 92 days
representative cells is 2 60 *F.

!

.

!
i
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inv rt:rs-Operating
3.8.7

.

!

3.8 ELECTRICAL POWER SYSTEMS i

3.8.7 inverters-Operating

|

LCO 3.8.7 The required Train A and Train B inverters shall be OPERABLE. !

APPLICABILITY: MODES 1,2,3, and 4.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required inverter A.1 NOTE
inoperable. Enter applicable

Conditions and Required
Actions of LCO 3.8.9,
" Distribution Systems -
Operating" with any vital
bus de-energized.

Restare inverter to 24 hours
OPERABLE status.

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

B.2 Be in MODE 5. 36 hours

SURVEILLANCE REQUIREMENTS

SURVElLLANCE FREQUENCY ,

l

SR 3.8.7.1 Verify correct inverter voltage and alignment to 7 days
required AC vital buses.

Wolf Creek - Unit 1 3.8-33 Amendment No.123
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Inv:rt:rs-Shutdown
3.8.8

3.8 ELECTRICAL POWER SYSTEMS

3.8.8 Inveriers-Shutdown

LCO 3.8.8 The Train A or Train B inverters shall be OPERABLE to support one train
of the onsite Class 1E AC vital bus electrical power distribution subsystems
required by LCO 3.8.10, " Distribution Systems - Shutdown."

APPLICABILITY: MODES 5 and 6.

ACTIONS
_

CONDITION REQUIRED ACTION COMPLETIONTIME

A. One or more required A.1 Declare affected required immediately
inverters inoperable. feature (s) inoperable.

9.R

A.2.1 Suspend CORE immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.

AND

A.2.3 Initiate action to suspend immeoiately
operations involving
positive reactivity l
additions. |

AND

A.2.4 initiate action to restore immediately
required inverters to
OPERABLE status.

Wolf Creek - Unit 1 3.8-34 Amendment No.123
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Inv;rt:rs-Shutdown

3.8.8

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.".1 Verify correct inverter voltage and alignments to 7 days
required AC vital buses.

;

!

|
t !

1
i

i

!
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Distribution Syst;ms - Operating
3.8.9

~ 3.8 ELECTRICAL POWER SYSTEMS

3.8.9 Distribution Systems - Operating

LCO 3.8.9 Train A and Train B AC, DC, and AC vital bus electrical power distribution
subsystems shall be OPERABLE.

APPLICABILITY.: MODES 1,2,3, and 4.

ACTIONS
. - -

CONDITION REQUIRED ACTION COMPLETION TIME

A. NG05E or NG06E A.1 Enter applicable Condition immediately
inoperable. and Required Action of

LCO 3.7.8, " Essential

Service Water (ESW)
System" for ESW train
without electrical power.

B. One AC electrical power B.1 Restore AC electrical 8 hours
distribution subsystem power distribution
other than NG05E or subsystem to OPERABLE AND
NG06E inoperable. status.

16 hours from
discovery of failure
to meet LCO

C. One AC vital bus C.1 Restore AC vital bus 2 hours
subsystem inoperable. subsystem to OPERABLE

status. AND

16 hours from
discovery of failure
to meet LCO

__

(continued)
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Distributi n Syst.ms - Operating
3.8.9

ACTIONS (continued)
,

CONDITION REQUIRED ACTION COMPLETION TIME

D. One DC electrical power D.1 Restore DC electrical 2 hours
distribution subsystem power distribution
inoperable. subsystem to OPERABLE AND

status.
16 hours from
. discovery of failure
to meet LCO

E. Required Action and E.1 Be in MODE 3. 6 hours
associated Completion
Time not met. AND

E.2 Be in MODE 5. 36 hours

F. Two trains with inoperable F.1 Enter LCO 3.0.3. Immediately
distribution subsystems
that result in a loss of
safety function.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.8.9.1 Verify correct breaker alignments and voltage to AC, 7 days
DC, and AC vital bus electrical power distribution
subsystems.

:

I
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Distribution Syst;ms - Shutdown
3.8.10

3.8 ELECTRICAL POWER SYSTEMS

3.8.10 Distribution Systems - Shutdown

LCO 3.8.10. The necessary portion of the Train A or Train B AC, DC, and AC vital bus
electrical power distribution subsystems shall be OPERABLE to support
one train of equipment required to t e OPERABLE.

.

APPLICABILITY: MODES 5 and 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more required AC, A.1 Declare associated immediately
DC, or AC vital bus supported required
electrical power distribution feature (s) inoperable.
subsystems inoperble.

O, R_

A.2.1 Suspend CORE immediately
ALTERATIONS.

AND

A.2.2 Suspend movement of Immediately
irradiated fuel assemblies.-

AND

A.2.3 initiate action to suspend immediately
operations involving
positive reactivity
additions.

AND

(continued)
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Distribution Syst:ms - Shutdown
3.8.10

ACTIONS (continued)
:

CONDITION REQUIRED ACTION COMPLETION TIME
l

A. (continued) A.2.4 Initiate actions to restore immediately
required AC, DC, and AC
vital bus electrical power
distribution subsystems to
OPERABLE status.

AND

A.2.5 Declare associated immediately
required residual heat
removal subsystem (s)
inoperable and not in
operation.

SURVEILLANCE REQUIREMENTS l
.

SURVEILLANCE FREQUENCY

SR 3.8.10.1 Verify correct breaker alignments and voltage to 7 days
required AC, DC, and AC vital bus electrical power
distribution subsystems.

I

i

|

|
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Boron Conceatration
3.9.1

3.9 REFUELING OPERATIONS

3.9.1 Boron Concentration

LCO 3.9.1 Boron concentrations of all tilled portions of the Reactor Coolant System
- and the refueling canal, that have direct access to the reactor vessel, shall
be maintained within the limit speci.'ied in the COLR.

APPLICABILITY: MODE 6.

NOTE
While this LCO is not met, entry into MODE 6 from MODE 5 is not
permitted.

<

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. Boron concentration not A.1 Suspend CORE immediately
within limit. ALTERATIONS.

AND

A.2 Suspend positive reactivity Immediately
additions.

Af

A.3 Initiate action to restore immediately
boron concentration to
within limit.

- a

i

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

|

SR 3.9.1.1 Verify boron concentration is within the limit specified 72 hours
in the COLR.

!,
Wolf Creek - Unit 1 3.9-1 Amendment No.123
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Unborated W't:r Source isol: tion Vdv;s
3.9.2

3.9 REFUELING OPERATIONS

3.9.2 Unborated Water Source Isolation Valves

LCO 3.9.2 Each valve used to isolate unborated water sources, BG-V0178 and
BG-V0601, shall be secured in the closed position.

APPLICABILITY: MODE 6.

ACTIONS
. . .

NOTE -

Separate Condition entry is allowed for each unborated water source isolation valve.

CONDITION REQUIRED ACTION COMPLETION TIME
4.

A. NOTE A.1 Suspend CORE immediately
Required Action A.3 must ALTERATIONS.
be completed whenever
Condition A is entered. AND

A.2 Initiate actions to secure immediately
One or more valves not valve in closed position.
secured in closed position.

AND

A.3 Perform SR 3.9.1.1. 4 hours

>

.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.2.1 Verify each valve that isolates unborated water 31 days
sources, BG-V0178 and BG-V0601, is secured in the
closed position.

Wolf Creek - Unit 1 3.9 2 Amendment No.123
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Nuclair Instrum:ntation
3.9.3

3.9 REFUELING OPERATIONS

3.9.3 NuclearInstrumentation

LCO 3.9.3 Two source range neutron flux monitors shall be OPERABLE.

,

APPLICABILITY: MODE 6.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One required source range A.1 Suspend CORE Immediately
neutron flux monitor ALTERATIONS.
inoperable.

AND

A.2 Suspend positive reactivity immediately
additions.

B. Two required source range B.1 Initiate action to restore immediately
neutron flux monitors one source range neutron
inoperable, flux monitor to

OPERABLE status.
|

l AND

B.2 Perform SR 3.9.1.1. Once per
i

12 hours i

I
_

|

|

[

i.
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Nucletr instrumrnt-tion
3.9.3

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR. 3.9.3.1 Perform CHANNEL CHECK. 12 hours

SR 3.9.3.2 NOTE
Neutron detectors are excluded from CHANNEL
CAllBRATION.

.-

Perform CHANNEL CAllBRATION. 18 months

i
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Contrinm:nt Panstrctions
3.9.4

3.9 REFUELING G;-ERATIONS

3.9.4 Containment Penetrations

LCO 3.9.4 The containment penetrations shall be in the following status:

a. The equipment hatch closed and held in place by four bolts;

b. One door in the emergency air lock closed and one door in the
personnel air lock capable of being closed; and

NOTE
An emergency personnel escape air lock temporary closure device is an
acceptable replacement for an emergency air lock door,

c. Each penetration providing direct access from the containment
! atmosphere to the outside atmosphere either:

,

i
1, closed by a manual or automatic isolation valve, blind flange,

or equivalent, or

2. capable of being closed by an OPERABLE Containment i
Purge isolation valve.

NOTE

Penetretion P-63 (Service Air valves KAV-039 and KAV-118) and ;

Penetration P-98 (Breathing Air valves KB V-001 and KB V-002) may be !

unisolated under administrative controls.
1

'

i

APPLICABILITY: During CORE ALTERATIONS,
During movement of irradiated fuel assemblies within containment.

|-

|
|-
I |
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Cent *inm2nt Panetr:tions
3.9.4

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more containment A.1 _ Suspend CORE Immediately
panetrations not in ' ALTERATIONS.
required status.

AND

A.2 - Suspend movement of immediately
irradiated fuel assemblies
within containment.

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.4.1 Verify each required containment penetration is in the 7 days
required status except for containment penetrations
P-63 and P-68 that are open under administrative
controls.

i
i

SR 3.9.4.2 Verify each required containment purge isolation 18 months
valve actuates to the isolation position on an actual or
simulated actuation signal.

Wolf Creek - Unit 1 3.9-6 Amendment No.123
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!~ RHR cnd Coolant Circulition - High Wit 2r LcvIl
3.9.5

^ 3.9 REFUELING OPERATIONS

3.9.5 Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

LCO 3.9.5 - One RHR loop shall be OPERABLE and in operation.

NOTE
The required RHR loop may be removed from operation for s 1 hour per
8 hour period, provided no operations are permitted that would cause
reduction of the Reactor Coolant System bcron concentration.

APPLICABILITY: MODE 6 with the water level 2 23 ft above the top of reactor
vessel flange.

|

.

ACTIONS

COA lON REQUIRED ACTION COMPLETION TIME

A. RHR loop requirements A.1 Suspend operations immediately I
not met. involving a reduction in

reactor coolant boron
concentration.

|

AND

A.2 Suspend loading immediately
irradiated fuel assemblies
in the core.

ANQ

A.3 Initiate action to satisfy immediately
RHR loop requirements.

AND

(continued)
,

|

|

|
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RHR and Coolrnt Circul tion - High Wit 2r Levtl i

3.9.5 |

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME
_

A. (continued) A.4 Close all containment 4 hours
penetrations providing
direct access from
containment atmosphere
to outside atmosphere.

.|
. ,,

.

SURVEILLANCE REQUIREMENTS *

SURVEILLANCE FREQUENCY

SR 3.9.5.1 Verify one RHR loop is in operation and circulating 12 hours
reactor coolant at a flow rate of 21000 gpm.

. Wolf Creek - Unit 1 3.9-8 Amendment No.123
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RHR and Cool nt Circulati:n -Low Wat:r LcvIl
| 3.9.6

>
'

3.9 REFUELING OPERATIONS

| 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level

LCO 3.9.6 Two RHR loops shall be OPERABLE, and one RHR loop shall be in
operation.

APPLICABILITY: MODE 6 with the water level < 23 ft above the top of reactor
vessel flange.

NOTE
While this LCO is not met, entry into a MODE or other specified condition
in the Applicability is not permitted.

ACTIONS
l

CONDITION REQUIRED ACTION COMPLETION TIME

A. Less than the required A.1 initiate action to restore immediately
number of RHR loops required RHR loops to
OPERABLE. OPERABLE status.

9.R

A.2 initiate action to establish immediately
2 23 ft of water above the
top of reactor vessel
flange.

B. No RHR loop in operation. B.1 Suspend operations immediately i
involving a reduction in
reactor coolant boron
concentration.

AND
'

.

l
(continued)

.
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RHR cnd Coolant Circulation - Low Wat;r Ltval
3.9.6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. (continued) 8.2 Initiate action to restore immediately
one RHR loop to
operation.

AND

B.3 Close all containment 4 hours
penetrations providing
direct access from

~' ~

containment atmosphere
to outside atmosphere.

..

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.9.6.1 Venfy one RHR loop is in operation and circulating 12 hours
reactor coolant at a flow rate of 21000 gpm.

SR 3.9.6.2 Verify correct breaker alignment and indicated power 7 days
available to the required RHR pump that is not in
operation.

.
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Refueling Pool Wat;r Levtl
3.9.7

3.9 REFUELING OPERATIONS

3.9.7 Refueling Pool Water Level

LCO 3.9.7 Refueling pool water level shall be maintained 2 23 ft above the top of
reactor vessel flange.

i

,

APPLICABILITY: During movement of irradiated fuel assemblies within containment.

|
i ACTIONS '

CONDITION REQUIRED ACTION COMPLETION TIME

A. ' Refueling pool water level A.1 Suspend movement of immediately
not within limit. irradiated fuel assemblies

' within containment.

|

|

| SURVEILLANCE REQUIREMENTS
!- i

: SURVEILLANCE FREQUENCY

!

| SR 3.9.7.1 Verify refueling pool water level is 2 23 ft above the 24 hours
| top of reactor vessel flange.
l

|

t

:

I

!
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Design Fctur;s
4.0 l

1

4.0 DESIGN FEATURES

4.1 Site Location

4.1.1 The WCGS site is approximately 3.5 miles east of the John Redmond Reservoir
in Coffey County, Kansas and is approximately 3.5 miles northeast of the town of
Burlington.

4.2 Reactor Core

4.2.1 Fuel Assemblies

The reactor shall contain 193 fuel assemblies. Each assembly shall consist of a j
matrix of Zircalloy or ZlRLO clad fuel rods with an initial composition of natural or j
slightly enriched uranium dioxide (UO ) as fuel material. Limited substitutions of j2

zirconium alloy or stainless steel filler rods for fuel rods, in accordance with
J

approved applications of fuel rod configurations, may be used. Fuel assemblies |
shall be limited to those fuel designs that have been analyzed with applicable
NRC staff approved codes and methods and shown by tests or analyses to
comply with all fuel safety design bases. A limited number of lead test
assemblies that have not completed representative testing may be placed in
nonlimiting core regions.

4.2.2 Control Rod Assemblies

The reactor core f. hall contain 53 control rod assemblies. The control rod
material shall be silver indium cadmium or hafnium metal as approved by the
NRC.

I4.3 Fuel Storage '

4.3.1 Criticality

4.3.1.1 The spent fuei storage racks are designed and shall be maintained with: j
i

a. Fuel assemblies having a maximum nominal U-235 enrichment of !

5.0 weight percent. For fuel with enrighments greater than 4.6
nominal weight percent of U-235, the combination of enrichment
and integral fuel bumable absorbers shall be sufficient so that the
requirements of 4.3.1.1.b are met.

|

(continued)
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Design Forturss
4.0

4.0 DESIGN FEATURES

- 4.3 FuelStorage (continued)

b. k, s 0.95 if fully floc ~ with unborated water, which includes an
allowance for uncertainties as described in Section 9.1 A of the
USAR;

c. - A nominal 8.99 inch center to center distance between fuel
assemblies placed in the fuel storage racks;

d. Partially spent fuel assemblies with a discharge bumup in the
" Acceptable Bumup Domain for Region 2 and 3 Storage" of '
Figure 3.7.17-1 may be allowed unrestricted storage in L
acceptable fuel storage locations;

e. Partially spent fuel assemblies with a discharge burnup in the
" Acceptable Bumup Domain for Region 3 Storage" of Figure
3.7.17-1 may be allowed unrestricted storage in acceptable fuel
storage locations, except in Region 2 locations in a Mixed Zone
Three Region configuration; and

f. New or partially spent fuel assemblies with a discharge burnup in
the " Unacceptable Bumup Domain for Region 2 and 3 Storage"
of Figure 3.7.17-1 will be stored in Region 1 locations.

4.3.1.2 The new fuel storage racks are designed and sha!I be maintained with:

a. Fuel assemblies having a maximum nominal U-235 enrichment of
5.0 weight percent;

b. k, s 0.95 if fully flooded with unborated water, which includes an
allowance for uncertainties as described in Section 9.1 of the
USAR;

c. k, s 0.98 if moderated by aqueous foam, which includes an
allowance for uncertainties as described in Section 9.1 of the
USAR; and

d. A nominal 21 inch center to center distance between fuel
assemblies placed in the storage racks.

(continued)
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Design Fcaturas 1

4.0

4.0 DESIGN FEATURES

4.3 FuelStorage (continued)

| 4.3.2 Drainage

The fuel storage pool is designed and shall be maintained to prevent inadvertent ~
draining of the pool below elevation 2040 ft.

4.3.3 Capacity

| The fuel storage pool is designed and shall be maintained with a storage capacity
l limited to no more than 2363 fuel assemblies in the spent fuel pool and no more'

than 279 assemblies in the cask loading pool.

|
,

t
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Rtsponsibility
5.1

|
'

5.0 ADMINISTRATIVE CONTROLS

- 5.1 Responsibility
|

5.1.1 The Plant Manager shall be responsible for overall unit operation and shall
delegate in writing the succession to this responsibility during his absence.

5.1.2 The Control Room Supervisor under the Shift Manager shall be responsible for
the control room command function. During any absence of the Control Room
Supervisor from the control room while the unit is in MODE 1, 2, 3, or 4, an 1

individual with an active Senior Reactor Operator (SRO) license shall be
- designated to assume the control room command function. During any absence
of the Control Room Supervisor from the control room while the unit is in MODE 5
or 6, an individual with an active SRO license or Reactor Operator license shall
be designated to assume the control room command function.

.

.. .. . . . . . .

|

I.

1

i

|
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Orgrnization
5.2

5.0 ADMINISTRATIVE CONTROLS

5.2 Oroanization

5.2.1 . Onsite and Operating Organizations

Onsite and operating organizations shall be established for unit operation and
corporate management, respectively. The onsite and operating organizations
shall include the positions for activities affecting safety of the nuclear power plant.

a. Lines of authohty, responsibility, and communication shall be defined and -
established throughout highest management levels, intermediate levels, j
and all operating organization pusitions. These relationships shall be
documen;ed and updated, as appropriate, in organization charts,
functional descriptions of departmental responsibilities and relationships,

_.

and job oescriptions for key personnel positions, or in equivalent forms of "
documentation. These requirements shall be documented in the USAR;

b. The Plant Manager shall be responsible for overall safe operation of the
plant and shall have control over those onsite activities necessary for safe
operation and maintenance of the plant;

c. The Presider.t and Chief Executive Officer shall have corporate
responsibility for overall plant nuclear safety acd shall take any measures
needed to ensure acceptable performance of the staff in operating,
maintaining, and providing technical support to the plant to ensure nuclear
safety; and

d. The individJais who train the operating staff, carry out health physics, or
perform quality assurance functions may report to the appropriate onsite
manager; however, these individuals shat! have sufficient organizational
freedom to ensure their independence from operating pressures.

5.2.2 Unit Staff

The unit staff organization shall include the following:

a. A nuclear station operator shall be assigned when fuelis in the reactor
ar.d an additional nuclear station operator sha!! be estigned when the unit
is in MODE 1,2,3, or 4.

|
b. Shift crew composition may be one less than the minimum requirement of j,

|' 10 CFR 50.54(m)(2)(1) and 5.2.2.a and 5.2.2.f fnr a period of time not to
'

exceed 2 hours in order to accommodate unexpected absence of on-duty

(continued)
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Orgrnization
5.2

5.2 Organization -

5.2.2 Unit Staff (continued)

shift crew members provided immediate action is taken to restore the shift
crew composition to within the minimum requirements.

c. An individual from the Health Physics Group qualified in radiation
protection procedures shall be on site when fuel is in the reactor. The
position may be vacant for not more than 2 hours, in order to provide for
unexpected absence, provided immediate action is taken to fill the
required position.

d. Admir.istrative procedures shall be developed and implemented to limit
the working hours of personnel who perform safety related functions (e.g..
licensed Senior Reactor Operator (SROs), licensed Reactor Operator
(ROs), health physics technicians, nuclear station operators, and key
maintenance personnel).

The controls shall include guidelines on working hours that ensure
adequate shift coverage shall be maintained without routine heavy use of
overtime. Any deviation from the above guidelines shall be authorized in
advance by Pe Plant Manager or the Plant Manager's designee, in
accordance with approved administrr. live procedures, and with
documentation of the basis for aranted the deviation. Routine deviat:ca
from the working hour guideline. shal| not be authorized.

Controls shall be included in the procedures to require a periodic
independent review be conducted to ensure that excessive hours have |
not been assigned.

e. The Superintendent Operations or Manager Operations shall hold an I

SRO license. j

i

f. An individual chall provide advisory technical support to the unit |
operatior. shift crew in the areas of thermal hydraulics, reactor i

engineering, and plant analysis with regard to the safe operation of the
,

unit. This position shall be manned in MODES 1,2,3 or 4, urSss the i
Shift Manager or the individual with a Senior Operator License meets the
qualifications specified by the Commission Policy Statement on i

Engineering Expertise on Shift.
iy .

.

. .. , . - . .

!
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Unit Sinff Quilifications
5.3

- 5.0 ADMINISTRATIVE CONTROLS

5.3 Unit Staff Qualifications

~5.3.1 Each member of the unit staff shall meet or exceed the minimum qualifications of
ANSl/ANS 3.1-1978 with the following exceptions:

5.3.1.1 Licensed Operators and Senior Operators shall meet or exceed
the qualifications of ANSI /ANS 3.1-1981 as endorsed by
Regulatory Guide 1.8, Revision 2, and 10 CFR Part 55.

5.3.1.2' The position of Manager Chemistry / Radiation Protection shall
meet or exceed the qualifications of Regulatory Guide 1.8,
September 1975 for a Radiation Protection Manager.

5.3.1.3 The position of Manager Operations shall hold or have previously
held a senior reactor operator license for a similar unit (PWR).

,

5.3.2 For the purpose of 10 CFR 55.4, a licensed Senior Reactor Operator (SRO) and
a licensed reactor operator (RO) are those individuals who, in addition to meeting
the requirements of TS 5.3.1, perform the functions described in
10 CFR 50.54(m).

.

i

i
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Proceducs
5.4

5.0 ADMINISTRATIVE CONTROLS

5.4 Procedures
.

.
.

. _ ,

5.4.1 Written procedures shall be established, implemented, and maintained covering
the following activities:

a. The applicable procedures recommended in Regulatory Guide 1.33,
Revision 2, Appendix A, February 1978;

b. The emergency operating procedures required to implement the _ I

requirements of NUREG-0737 and NUREG-0737, Supplement 1, as
stated in Section 7.1 of Generic Letter 82-33;

c. Quality assurance for effluent and environmental monitoring;

d. Fire Protection Program implementation; and

e. All programs specified in Specification 5.5.

_

|

!

i
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Progrzms and Minurls j

5.5

5.0 ADMINISTRATIVE CONTROLS

5.5 Proorams and Manuals

The following : ograms shall be established, implemented, and maintained.

5.5.1 Offsite Dose Calculation Manual (ODCM)

a. The ODCM shall contain the methodology and parameters used in the
calculation of offsite doses resulting from radioactive gaseous and liquid |,

effluents, in the calculation of gaseous and liqu:J effluent monitoring alarm
and trip setpoints, and in the conduct of the radiological environmentai ;

monitoring program; and
,

b. The ODCM shall also contain the radioactive effluent controls and
radiological environmental monitoring activitien, and descriptions of the
information that should be included in the Anwel Radiological
Environmental Operating and RE:dioactive Eifluem Release Reports
required by Specification 5.6.2 and Specification 5.3.3.

Licensae initiated changes to the CDCM:

a. Shall be documented and records of reviews performed shall be retained.
This documentation shall contain:

1. sufficient information to support the change (s) together with the
.

appropriate analyses or evaluations justifying the change (s), and

2. a determination that the change (s) maintain the levels of
radioactive e fluent contro, quired by 10 CFR 20.1302,
40 CFR 190,10 CFR 50.36 and 10 CFR 50, Appendix 1, and not
adversely impact the accur' ; or reliability of effluent, dose, or
setpoint calcu!ations;

b. Shall become effective after the approval of the Plant Manager; and

c. Shall be submitted to the NRC in the form of a complete, legible copy of
the entire ODCM as a part of or concurrent with the Radioactive Effluent
Release Report for the period of the report in which any change in the
ODCM was made. Each change shall be identified by markings in the
margin of the affected paget, cisarly indicating the area of the page that
was changed, and shall indicate the date (i.e., month and year) the
change was implemented.

(continuea
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Programs and Minu Is
5.5

|
5.5 Programs and Manuals (continued)

5.5.2 Primary Coolant Sources Outside Containment

; This program provides controls to minimize leakage from those portions of
| systems outside containment that could contain highly radioactive fluids during a

serious transient or accident to levels as low as practicable. The systems include
appropriate portions of Containment Spray, Safety injection, Chemical and
Volume Control, Residual Heat Removal, and Nuclear Sampling System (Post
Accident Sampling System only). The program shall include the following:

- a. Preventive maintenance and periodic visual inspection requirements; and

b. Integrated leak test requirements for each system at refueling cycle
intervals or less.

5.5.3 Post Accident Sampling
i

! This progr;:n provides controls that ensure the capability to obtain and analyze
reactor coolant, radioactive iodines and particulates in plant gaseous effluents,
and containment atmosphere samples under accident conditions. The program
shallinclude the following: )

!
a. Training of personnel;

b. Procedures for sampling and analysis; and

c. Provisions for maintenance of sampling and analysis equipment.

5.5.4 Radioactive Effluent Controls Program

| This program conforms to 10 CFR 50.36a for the control of radioactive effluents
and for maintaining the doses to members of the public from radioactive effluents
as low as reasonably achievable. The program shall be contained in the ODCM,
shall be implemented by procedures, and shall include remedial actions to be
taken whenever the program limits are exceeded. The program shall include the
following elements:

!

a. Limitations on the functional capability of radioactive liquid and gaseous
monitoring instrumentation including surveillance tests and setpoint
determination in accordance with the methodology in the ODCM;

(continued)
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Programs end M nuits
5.5

5.5 Programs and Maraals
-

5.5.4 Radioactive Effluent Controls .o_rogram (continued)

b. Limitations on the concentrations of radioactive material released in liquid
effluents to unrestricted areas, conforming to 10 times the concentration ,
values in, Appendix B, Table 2, Column 2, to 10 CFR 20.1001-20.2402;

c. Monitoring, sampling, and analysis of rad!oactive liquid and gaseous
effluents in accordance with 10 CFR 20.1302 and with the methodology
and parameters in the ODCM;

d. Limitations on the annual and quarterly doses or dose commitment to a
member of the public from radioactive materials in liquid effluents
released from each unit to unrestricted areas, conforming to 10 CFR 50,
Appendix 1;

e. Determination of cumulative and projected dose contributions from
radioactive effluents for the current calendar quarter and current calen:lar
year in accordance with the methodology and parameters in the ODCM at
least every 31 days.

f. Limitations on the functional capability and use of the liquid and gaseoJs
effluent treatment systems to ensure that appropriate portions of these
systems are used to reduce releases of radioactivity when the projected
doses in a period of 31 days would exceed 2% of the guidelines for the
annual dose or dose commitment, conforming to 10 CFR 50, Appendix l;

g. Limitations on the dose rate resulting from radioactive material released in
gaseous effluents from the site to areas at or beyond the site boundary
shall be in accordance with the following:

1. For noble gases: a dose rate s 500 mrem /yr to the whole body and a
dose rate s 3000 mrem /yr to the skin, and

2. - For iodine-131, for iodine-133, for tritium, and for all radionuclides in
particulate form with half-lives greater than 8 days: a dose rate
s 1500 mremlyr to any organ.

h. Limitations on the annual and quarterly air doses resulting from noble
gases released in gaseous effluents from each unit to areas beyond the
site boundary, conforming to 10 CFR 50, Appendix I;

(continued)
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; Programs and Minu:Is
5.5

|

|
5.5 Programs and Manuals'

5.5.4 Radioactive Effluent Controls Program (continued)

1. Limitations on the annual and quarterly doses to a member of the public
from iodine-131, iodine-133, tritium, and all radionuclides in particulate
form with half lives > 8 days in gaseous effluents released from each unit
to areas beyond the site boundary, conforming to 10 CFR 50, Appendix I;

j. Limitations on the annual dose or dose commitment to any member of the
public, beyond the site boundary, due to releases of radioactivity and to
radiation from uranium fuel cycle sources, conforming to 40 CFR 190. 1

I
k. The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Radioactive

Effluent Controls Program surveillance frequency.

5.5.5 Component Cyclic or Transient Limit

This program provides controls to track the USAR, Section 3.9(N), cyclic and
transient occurrences to ensure that components are maintained within the
design limits.

5.5.6 Containment Tendon Surveillance Program

This program provides controls for monitoring tendon perforinance, including the
effectiveness of the tendon corrosion protection medium, to ensure containment
structuralintegrity. The program shallinclude basel;ne measurements prior to
initial plant operation as well as periodic testing thereafter. The Containment
Tendon Surveillance Program, and its inspection frequencies and acceptance
criteria, shall be in accordance with Wolf Creek Generating Station position an
draft Revision 3 of Regulatory Guide 1.35, dated April,1979.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Tendon
Surveillanca Program inspection frequencies.

|
,

5.5.7 Reactor Coolant Pump Flywheel inspection Program )
|

This program shall provide for the inspection of each reactor coolant pump i
flywheel per the recommendations of Regulatory Position C.4.b of Regulatory |
Guide 1.14, Revision 1, August 1975. In lieu of Position C.4.b(1) and C.4.b(2), |
conduct a qualified in place UT examination over the volume from the inner bore !

(continued)
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.7 Reactor Coolant Pump Flywheel inspectiv. Program (continued)

of the flywheel to the circle of one-hay the outer radius or conduct a surface
examination (MT and/or PT) of exposed surfaces of the removed flywheels once
every ten years coinciding with the inservice inmection schedule as required by

. ASME Section XI.

5.5.8 Inservice Testing Program

This program provides controls for inservice testing of ASME Code Class 1,2, '

and 3 components. The program shallinclude the following:

a. Testing frequencies specified in Section XI of the ASME Boiler and
Pressure Vessel Code and applicable Addenda as follows:

ASME Boiler and Pressure
Vessel Code and
applicable Addenda
terminology for Required Frequencies
inservice testing for performing inservice
activities testing activities

Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every ,

3 months At least once per 92 days |
Semiar.nually or

every 6 months At least once per 184 days
Every 9 months At least once per 276 days
Yearly or anneally At lead once per 366 days
Biennially or every
2 years At least once per 731 days

b. The provisions of SR 3.0.2 are applicable to the above roc,uired
Frequencies for performing inservice testing activities;

c. The provisions of SR 3.0.3 are applicable to inservice testing activities;
and

d. Nothing in the ASME Boiler and Pressure Vessel Code shall be construed
to suoersede the requirements of any TS.

(continued)

.
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Progr:tms and Manuils
,

5.5 j

f 5.5 Programs and Manuals (continued)

5.5.9 Steam Generator (SG) Tube Sun <eillance Program

Steam generator tube integrity shall be demonstrated by performance of the
following augmented inservice inspection program.

The provisions of SR 3.0.2 are applicable to the SG Tube S*. veillance Program
test frequencies.

|

| a .- Steam Generator Sample Selection and Inspection - Steam generator
i tube integrity shall be determined during shutdown by selecting and

inspecting at least the minimum number of steam generators specified in
Table 5.5.9-1.

b. Steam Generator Tube Sample Selection and insoection - The steam
; generator tube minimum sample size, inspection result classification, and

the corresponding action required shall be as specified in Table 5.5.9-2.,

| The inservice inspection of steam generator tubes shall be performed at
! the frequencies specified in Specification 5.5.9.c and the inspected tubes

shall be verified acceptable per the acceptance criteria of Specification
5.5.9.d. The tubes selected for each inservice inspection shall include at
least 3% of the total number of tubes in all steam generators; the tubes
selected for these inspections shall be selected on a random basis
except:

1. Where experience in similar plants with similar water chemistry
indicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas;

2. The first sample of tubes selected for each inservice inspection
(subsequent to the preservice inspection) of each steam generator
shallinclude:

a) All nonplugged tubes that previously had detectable wall l

penetrations (greater than 20%), |
,

.,) Tubes in those areas where experience has indicated i,

potential problems, and

c) A tube inspection (pursuant to SpecJication 5.5.9.d.1.h)
shall be performed on each selected tube. If any selected i,

'

tube does not permit the passage of the eddy current
probe for a tube inspection, this shall be recorded and an i

(continued)

l
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Programs and M nurls
5.5

5.5 Programs and Manuals

5.5.9 Steam Generator (SG) Tube Surveillance Program (continued)

adjacent tube shall be selected and subjected to a tube inspection.

3. The tubes selected as the second and third samples (if required by
Table 5.5.9-2 during each inservice inspection may be subjected
to a partial tube inspection provided:

a) The tubes selected for these samples include the tubes
from those areas of the tube sheet array where tubes with
imperfections were previously found, and

b) The inspections include those portions of the tubes where
imperfections were previously found.

The results of each samp!e inspection shall be classified into one of the following
three categories:

Category inspection Results

C-1 Less than 5% of the total tubes inspected are degraded
tubes and none of the inspected tubes are defective.

C-2 One or more tubes, but not more than 1% of the total tubes
inspected are defectivc, or between 5% and 10% of the
total tubes inspected are degradt d tubes.

C-3 More than 10% of the total tubes inspected are degraded
fubes or more than 1% of the inspected tubes are
defective.

Note: In all inspections, previously degraded tubes must exhibit
significant (greater than 10%) further wall penetrations to
be included in the above percentage calculations.

c. Inspection Frequencies - The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

1. The first ir, service inspection shal: be performed after 6 Effective
Full Power Months but within 24 calendar months of initial
criticality. Subsequent inservice inspections shall be performed at
intervals of not less than 12 nor more than 24 calendar months

(continued)
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5.5

5.5 Programs and Manuals
,

| 5.5.9 Steam G nerator (SG) Tube Surveillance Program (continued)

after the previous inspection. If two consecutive inspections not
including the preservice inspection, result in all inspection results
fa! ling into the C-1 categcry or if two consecutive inspections
demonstrate that previously observed degradation has not
continued and no additional degradation has occurred, the
inspection interval may be extended to a maximum of once per 40
months;

2. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 5.5.9-2 at 40 month intervals
fall in Category C-3, the inspection frequency shall be increased to
at least once oer 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 5.5.9.c.1. The interval may then be extended to a
maximum of once per 40 mnhs; and

3. Additional, unscheduled inservice inspections shall be performed
on each steam generator in accordance with the first sample
inspection specified in Table 5.5.9-2 during the shutdown
subsequent to any of the following conditions:

a) Reactor-to-secondary tube leaks (not induding leaks
originating from tube-to-tube sheet welds)in excess of the
limits of Specification 3.4.13; or

b) A seismic occurrence greater than the Double Design
Earthquake, or

c) A loss-of-coolant accident requiring actuation of the
Engineered Safety Features, or

d) A main steam line or feedwater line break.
i

d. Acceptance Criteria

1. As used in this Specification:

a) Imperfection means an exception to the dimensions, finish
or contour of a tube from that required by fabrication

j drawings or specifications. Eddy-current testing indications
!

(continued}
,
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5.5.9 Steam Generator (SG) Tube Surveillance Program (continued)

below 20% of the nominal tube wall thickness, if
detectable, may be considered as imperfections;

b) Degradation means a service-induced cracking, wastage,
wear or general corrosion occurring on either inside or
outside of a tube;

c) Degraded Tube means a tube containing imperfections
greater than or equal to 20% of the nominal wall thickness
causea by degradation;

d) % Degradation means the percentage of the tube wall
thickness affected or removed by degradation;

e) Defect means an imperfection of such severity that it
exceeds the plugging limit. A tube containing a defect is
defective;

f) Plugging Limit means the imperfection depth at or beyond
which the tube shall be removed from service and is equal
to 40% of the nominal tube wall thickness;

g) Unserviceable describes the condition of a tube if it leaks
or contains a defect large enough to affect its structural
integrity in the event of a Double Design Earthquake, a
loss-of-coolant accident, or a steam line or feedwater line
break as specified in 5.5.9.c.3.c, above;

h) Tube inspection means an inspection of the steam
generator tube from the tube end (hot leg side) completely
around the U-bend to the top support of the cold leg; and

i) Preservice inspection means an inspection of the full
length of each tube in each steam generator performed by
eddy current techniques prior to service to establish a
baseline condition of the tubing. This inspection shall be
performed after the field hydrostatic test and prior to initial
Power Operation using the equipment and techniques
expected to be used during subsequent inservice
inspections.

(continued)
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-

| 5.5.9 Steam (3enerator (SG) Tube Surveillance Program (continued) i
!

q

2. Steam generator tube integrity shall be determined after
| completing the corresponding actions (plug all tubes exceeding

the plugging limit and all tubes containing through-wall cracks)
require:' by Table 5.5.9-2.

e. Reports
;

The contents and frequency of reports conceming the steam generator
tube surveillance program shall be in accordance with Specification
5.6.10.

l

1
i

I

!

(continued)

Wolf' Creek - Unit 1 5.0-15 Amendment No.123



Progrcms and Minuils
5.5

5.5 Programs and Manuals
.

5.5.9 - Steam Generator (SG) Tube Surveillance Program (continued)

TABLE 5.5.9-1

MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice inspection No Yes

No. of Steam Generators per Unit Two Three Four Two Three Four

First inservice Inspection All One Two Two

8 r 8Second & Subsequent inservice inspections One One One One

i
TABLE NOTATIONS !

1. The inservice inspection may be limited to one steam generator on a rotating
schedule encompassing 3 N % of the tubes (where N is the number of steam
generators in the plant) if the results of the first or previous inspections indicate
that all steam generators are performing in a like manner. Note that under some
circumstances, the operating conditions in one or more steam generators may be
found to be more severe than those in other steam generators. Under such
circumstances the sample sequence shall be modified to inspect the most severe
conditions.

2. The other stearn generator not inspected during the first inservice inspection shall
be inspected. The third and subsequent inspections should follow the
instructions described in 1 above.

3. Each of the other two steam generators not inspected during the first inservice
inspections shall be inspecteo during the second and third inspections. The
fourth and subsequent inspections shall follow the instructions described in 1
above.

(continued)
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5.5.9 Steam Generator (SG) Tube Surveillance Program (Continued)

TABLE 5.5.9-2

STEAM GENERATOR TUBE INSPECTION

iST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE
INSPECTION

Sample Result Action Result Action Required Result Action
Size Required Requireu

A minimum C-1 None N.A. N.A. N.A. N.A.
,

of
S Tubes
per C-2 Plug defectwe C-1 None N.A. N.A.
S.G. tubes and ,

inspect C-2 Plug defective tubes C-1 None I
additional and inspect additional
2S tubes in 4S tubes in this S.G. C-2 Plug
this S.G. defective j

tubes

C-3 Perform
action for
C-3 result
of first
sample

(
C-3 Perform action for C-3 N.A N.A. |result of first sample I

C-3 Inspect all All other
tubes in this S.G.s are None N.A. N A.
S.G., plug C-1
defective tubes |

and inspect 2S Some S G s Perform action for C-2 N.A. N.A.
tubes in each C-2 but no result of second sample
other S.G. additional i

S.G. are
Notification to C-3
NRC pursuant
to $50.72(b) Additional inspect all tubes in N.A. N.A.
(2) of 10 CFR S.G. is C-3 each S.G. and plug
Part 50 defective tubes.

Notirication to NRC ,

pursuant to
G50.72(b)(2) of 10CFR
Part 50

S=3Un% inspected dunng an inspection.
Where N is the number of steam generators in the unit, and n is the number of steam generators

;

(Continued)
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5.5.10 Secondary Water Chemistry Program

This program provides controls for monitoring secondary water chemistry to
inhibit SG tube degradation. The program shall include:

a. ' identification of a sampling schedule for the critical variables and control
points for these variables;

b. Identification of the procedures used to measure the values of the critical
variables;

c. Identification of process sampling points, which shall include monitoring .m

the discharge of the condensate pumps for evidence of condenser in
leakage;

d. Procedures for the recording and management of data;

e. Procedures defining corrective actions for all off control point chemistry
conditions; and

f. A procedure identifying the authority responsible for the interpretation of
the data and the sequence and timing of administrative events, which is
required to initiate corrective action.

5.5.11 Ventilation Filter Testing Program (VFTP)

A program shall be established to implement the following required testing of
Engineered Safety Feature (ESF) filter ventilation systems at the frequencies
specified in Regulatory Guide 1.52, Revision 2, and in accordance with the
guidance specified below.

a. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows a penetration and system
bypass < 1% when tested in accordance with Regulatory Guide 1.52,
Revision 2 at the system flowrate specified below i 10%.

ESF Ventilation System Flowrate

' Control Room Emergency Ventilation System-Filtration 2000 cfm
Control Room Emergency Ventilation System-Pressurization 750 cfm
Auxiliary / Fuel Building Emergency Exhaust 6500 cfm

(continued)
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5.5.11 - Ventila+ ion Filter Testing Program (VFTP) (continued)

b. Demonstrate for each of the ESF systems that an inplace test of the
charcoal absorber shows a oenetration and system bypass < 0.05% when
tested in accordance with Regulatory Guide 1.52, Revision 2 at the
system flowrate specified below i 10%.

ESF Ventilation System Flowrate

Contrui Room emergency Ventilation System - Filtration 2000 cfm
Control Room Emergency Ventilation System-Pressurization 750 cfm
Auxiliary / Fuel Building Emergency Exhaust 6500 cfm

! c. Demonstrate for each of the ESF systems that a laboratory test of a
sample of the charcoal absorber, when obtained as described in
Regulatory Guide 1.52, Revision 2, shows the methyl iodide penetration
less than the value specified below when tested in accordance with
ASTM D3803-1989 at a temperature of s 30 C and greater than or equal
to the relative humidity specified below.

:

ESF Ventilation System Penetration RH

Control Room Emergency Ventiiation System (Filtration / Pressurization) 2% 70 %
Auxiliary / Fuel Building Emergency Exhaust 2% 70 %

d. Demonstrate at least once per 18 months for each of the ESF systems
that the pressure drop across the combined HEPA filters, the prefilters,
and the charcoal absorbers is less than the value specified below when
tested in accordance with Regulatory Guide 1.52, Revision 2, at the
system flowrate specified below i 10%.

ESF Ventilation System Delta P Flowrate

Control Room Emergency Ventilation System - Filtration 6.6 in. W.G. 2000 cfm
Control Room Emergency Ventilation System - Pressurization 3.6 in. W.G. 750 cfm
Auxiliary / Fuel Building Emergency Exhaust 4.7 in. W.G. 6500 cfm

| (continued)
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5.5.11 Ventilation Filter Testing Program (VFTP) (continued)

e. Demonstrate at least once per 18 months that the heaters for each of the
ESF systems dissipate the value specif,Sd below when tested in
accordance with ASME N510-1975.

ESF Ventilation System Wattage

Control Room Emergency Ventilation System - Pressurization 5 1kW
]

Auxiliary / Fuel Building Emergency Exhaust 37 i 3 kW j
1

-

f. Demonstrate at least once per 18 months for each of the ESF systems
that following the creation of an artificial Delta P across the combinci
HEPA filters, the prefilters, and the charcoal absorbers of not less tiis.n
the value specified below (dirty filter conditions), that the flowrate through
these flow paths is with i 10% of the value specified below when tested in
accordance with ANSI N510-1980.

ESF Ventilation System Delta P Flowrate

Control Room Filtration System 6.6 in. W.G. 2000 cfm
Control Room Pressurization System 3.6 in. W.G. 750 cfm
Auxiliary / Fuel Building Emergency Exhaust 4.7 in. W.G. 6500 cfm

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the VFTP test
frequencies.

-5.5.12 Explosive Gas a' .a Storage Tank Radioactivity Monitoring Program

This program provides controls for potentially explosive gas mixtures contained in
the Waste Gas Holdup System, the quantity of radioactivity contained in gas

'

storage tanks, and the quantity of radioactivity contained in unprotected outdoor
liquid storage tanks. The gaseous radioactivity quantities shall be determined
following the methodology in Branch Technical Position (BTP) ETSB 11-5,
Revision 0, July 1981, " Postulated Radioactive Release due to Waste Gas
System Leak or Failure." The liquid radwaste quantities shall be determined in
accordance with Standard Review Plan, Revision 2, July 1981, SecCan 15.7.3,
" Postulated Radioactive Release due to Tank Failures."

(continued)
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-5.5.12 Explosive Gas and Storage Tank Radioactivity Monitoring Program (continued)

The program shallinclude:

a. The limits for concentrations of hydrogen and oxygen in the Waste Gas
Holdup System and a surveillance program to ensure the limits are
maintained. Such limits shall be appropriate to the system's design
criteria (i.e., whether or not the system is designed to withstand a
hydrogen explosion);

b. A surveillance program to ensure that the quantity of radioactivity
contined in each gas storage tank is less than the amount that would
result in a whole body exposure of 2 0.5 rem to any individual in an -
unrestricted area, in the event of an uncontrolled release of the tanks'
contents; and

c. A surveillance program to ensure that the quantity of radios.ctivity
contained in the following outdoor liquid radwaste tanks that are not
surrounded by liners, dikes, or walls, capable of holding the tanks'
contents and that do not have tank overflows and surrounding area drains
connected to the Llquid Radwaste Treatment System is less than the
amount that would result in concentrations less than the limits of
10 CFR 20, Appendix B, Table 2, Column 2, at the nearest potable water
supply and the nearest surface water supply in an unrestricted area, in the
event of an uncontrolled release of the tanks' contents.

a. Reactor Makeup Water Storage Tank
b. Refueling Water Storags Tank
c. Condensate Storage Tank, and
d. Outside Temporary tanks, excluding domineralizer vessels and

the liner being used to solidify radioactive waste.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Explosive Gas and
Storage Tank Radioactivity Monitoring Program surveillance frequencies.

5.5.13 Diesel Fuel Oil Testing Program

A diesel fuel oil testing program to implement required testing of both new fuel oi!
and stored fuel oil shall be established. The program shall include sampling and
testing requirements, and acceptance criteria, all in accordance with applicable
ASTM Standards. The purpose of the program is to establish the following:

(continued)
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5.5.13 Diesel Fuel Oil Testing Program (continued)

a. Acceptability of new fuel oil for use prior to addition to storage tanks by
determining that the fuel oil has:

1. an API gravity or an absolute specific gravity within limits,

2. a flash point and kinematic viscosity within limits for ASTM 2D fuel
oil, and

3. water and sediment content within the limits for ASTM 2D fuel oil;

b. Other properties for ASTM 2D fuel oil are analyzed within 31 days
following sampling and addition to storage tanks; and

c. Total particulate concentration of the fuel oil is s; 10 mg/l when tested
every 31 days in accordance with ASTM D-2276, Method A.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Diesel Fuel Oil
Testing Program test frequencies.

5.5.14 Technical Specifications (TS) Bases Control Program

This program provides a means for processing changes to the Bases of these
Technical Specifications.

a. Changes to the Bases of the TS shall be made under appropriate
administrative controls and reviews.

b. Licensses may ma':e changes to Bases without prior NRC approval
provided the changes do not involve either of the following:

1. a change in the TS incorporated in the license; or
,

2. a change to the USAR or Bases that involves an unreviewed
safety question as defined in 10 CFR 50.59.

c. The Bases Control Program shall contain provisions to ensure that the
Bases are maintained consistent with the USAR.

(continued)
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5.5.14 Technical Specifications (TS) Bases Control Prograrn (continued)

d. Proposed changes that meet the criteria of Specification 5.5.14b above
shall be reviewed and approved by the NRC prior to implementation.
Changes to the Bases implemented without prior NRC approval shall be
provided to the NRC on a frequency consistent with 10 CFR 50.71(e).

1^

5.5.15 Safety Function Determination Program (SFDP)

This program ensures loss of safety function is detected and appropriate actions
taken. Upon entry into LCO 3.0.6, an evaluation shall be made to determine if
loss of safety function exists. Additionally, other appropriate actions may be
taken as a result of the support system inoperability and corresponding exception

i to entering supported system Condition and Required Actions. This program
'

implements the requirements of LCO 3.0.6. The SFDP shall contain the
following:

a. Provisions for cross train checks to ensure a loss of the capability to
perform the safety function assumed in the accident analysis does not go
undetected;

b. Provisions for ensuring the plant is maintained in a safe condition if a loss
of function condition exists;

| c. Provisions to ensure that an inoperable supported system's Completion
Time is not inappropriately extended as a result of multiple support
system inoperabilities; and

d. Other appropriate limitations and remedial or compensatory actions. -

A loss of safc+y function exists when, assuming no concurrent single failure, a
safety function assumed in the accident analysis cannot be performed. For the
purpose of this program, a loss of safety function may exist when a support
system is inoperable, and:

a. A required system redundant to the system (s) supported by the
inoperable support system is ab: inoperable; or

b. A required system redundant to the system (s) in turn supported by the
inoperable supported system is also inoperable; or j

c. A required system redundant to the support system (s) for the supported
systems (a) and (b) above is also inoperable.

]
| l

|: (continued)
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5.5.15 Safety Function Determination Program (SFDP) (continued)

|
The SFDP identifies where a loss of safety function exists. If a loss of safety
function is determined to exist by this program, the appropriate Conditions and
Required Actions of the LCO in which the loss of safety function exists are
required to be entered.

5.5.16 Containment Leakage Rate Testing Program

a. A program shall be established to implement the leakage rate testing of
the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, " Performance-Based Containment Leak-Test
Program, dated September 1995."

b. The peak calculated containment internal pressure for the design basis
loss of coolant accident, P., is 48 psig.

c. The maximum allowable containment leakage rate, L., at P., shall be
0.20% of containment air weight per day,

d. Leakage rate acceptance criteria are:

1. Containment leakage rate acceptance criterion is s 1.0 L,. During
the first unit startup following testing in accordance with thiss
program, the leakage rate acceptance criteria are < 0.60 L,hr the
Type B and Type C tests and s 0.75 L for Type A tests; +

e

2. Air lock testing acceptance criteria are:

a) Overall air lock leakage rate is s 0.05 L, when tested at 2
P,.

b) For each door, leakage rate is s 0.005 L, when pressurized
to 210 psig.

e. The provisions of SR 3.0.2 do not apply to the test frequencies specified
in the Containment Leakage Rate Testing Program.

f. The provisions of SR 3.0.3 are applicable to the Containment Leakage
Rate Testing Program. i

I
.

.
.

.
. .. . .. .. .
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5.0 ADMINISTRATIVE CONTROLS

5.6 Reportina Reouirements

The following repo ta shall be submitted in accordance with 10 CFR 50.4.

5.6.1 Occupational Radiation Exposure Report

A tabulation on an annual basis of the number of station, utility, and other
J personnel (including contractors) for whom monitoring was performed, receiving
an annual deep dose equivalent > 100 mrems and the associated collective deep
dose equivalent (reported in person rem) acccrding to work and job functions
(e.g., reactor operations and surveillance, inservice inspection, routine
maintenance, special maintenance, waste processing, and refueling). This
tabulation supplements the requirements of 10 CFR 20.2206. The dose
assignments to various duty functions may be estimated based on pocket
ionization chamber, thermoluminescence dosimeter (TLD), electronic dosimeter
or film badge measurements. Small exposures totaling < 20 percent of the
individual total dose need not be accounted for. In the aggregate, at least 80
percent of the total deep dose equivalent received from external sources should
be assigned to specific major work functions. The report covering the previous
calendar year shall be submitted by April 30 of each year.

5.6.2 Annual Radiological Environmental Operating Report

The Annual Radiological Environmental Operating Report covering the operation
of the unit during the previous calendar year shall be submitted by May 1 of each
year. The report shall include summaries, interpretations, and analyses of trends
of the results of the radiological environmental monitoring program for the
reporting period. The material provided shall be consistent with the objectives
outlined in the Offsite Dose Calculation Manual (ODCM), and in 10 CFR 50,
Appendix 1, Sections IV.B.2, IV.B.3, and IV.C.

The Annual Radiological EnvironmenW Operating Report shall include the
results of analyses of all radiologicai UWronmental samples and of all
environmental radiation measurements taken during the period pursuant to the
locations specified in the table and figures in the ODCM, as well as summarized
and tabulated results of these analyses and measurements in a format similar to
the table in the Radiological Assessment Branch Technical Position, Revision 1,
November 1979. In the event that some individual results are not available for
inclusion with the report, the report shall be submitted noting and explaining the
reasons for the missing results. The missing data shall be submitted in a
supplementary report as soon as possible.

(continued)
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5.6.3 Radioactive Effluent Release Report

The Radioactive Effluent Release Report covering the operation of the unit during
the previous year shall be submitted prior to May 1 of each year in accordance
with 10 CFR 50.36a. The report shallinclude a summary of the quantities of
radioactive liquid and gaseous effluents and solid waste released from the unit. 1

The material provided shall be consistent with the objectives outlined in the
ODCM and Process Control Program and in conformance with 10 CFR 50.36a
and 10 CFR 50, Appendix 1, Section IV.B.1.

5.6.4 Monthly Operating Reports

Routine reports of operating statistics and shutdown experience shall be
submitted on a monthly basis no later than the 15th of each month following the
calendar month covered by the report.

5.6.5 CORE OPERATING LIMITS REPORT (COLR)

a. Core operating limits shall be established prior to each reload cycle, or
prior to any remaining portion of a reload cycle, and shall be documented
in the COLR for the following:

1. Specification 3.1.3: Moderator Temperature Coefficient (MTC),

2. Specification 3.1.5: Shutdown Bank insertion Limits,

3. Specification 3.1.6: Control Bank Insertion Limits,

4. Specification 3.2.3: Axial FILx Difference,

5. Specification 3.2.1: Heat Flux Hot Channel Factor, Fo(Z),

6. Specification 3.2.2: Nuclear Enthalpy Rise Hot Channel Factor
(FL),

7. Specification 3.9.1: Boron Concentration, and

8. SHUTDOWN MARGIN for Specification 3.1.1 and 3.1.4,3.1.5,
3.1.6, and 3.1.8.

(continued)
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5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

b. The analytical methods used to determine the core operating limits shall
be those previously reviewed and approved by the NRC, specifically
those described in the following documents:

1. NRC Safety Evaluation Report dated October 29,1992, for the
" Core Thermal Hydraulic Analysis Methodology for the Wolf Creek
Generating Station" (ET-90-0140, ET 92-0103).

2. NRC Safety Evaluation Report dated January 17,1989, for the
" Acceptance for Referencing of Licensing Topical Report
WCAP-11397, Revised Thermal Design Procedure."

3. NRC Safety Evaluation Report dated September 30,1993, for the
" Transient Analysis Methodology for the Wolf Creek Generating ;

Station" (ET-91-0026, ET 92-0142, WM 93-0010, WM 93-0028).
'

4. NRC Safety Evaluation Report dated November 26,1993,
" Acceptance for Referencing of Revised Version of Licensing
Topical Report WCAP-10216-P-A, Relaxation of Constant Axial
Offset Contro! - Fo Surveillance Technical Specification"
(TAC No. M88206). !

5. NRC Safety Evaluation Report dated March 10,1993, for the |
" Reload Safety Evaluation Methodology for the Wolf Creek i

Generating Station" (ET 92-0032, ET 93-0017).

6. NRC Safety Evaluation Report dated March 30,1993, for the
'" Revision to Technical Specification for Cycle 7" (NA 92-0073,
NA 93-0013, NA 93-0054).

7. NRC Safety Evaluation Report dated November 13,1986, for "The
1981 Version of the Westinghouse ECCS Evaluation Model Using
the BASH Code" (WCAP-10266-P-A, Rev. 2).

! 8. NRC Safety Evaluation Report dated May 17,1988, " Acceptance
for Referencing of Westinghouse Topical Report WCAP-11596 -
Qualification of the Phoenix-P/ANC Nucle'ar Design System for
Pressurized Water Reactor Cores."

(continued)
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5.6.5 CORE OPERATING LIMITS REPORT (COLR) (continued)

9. NRC Safety Evaluation Report dated June 23,1986, " Acceptance
for Referencing of Topical Report WCAP 10965-P and WCAP J

10966-NP-ANC: A Westinght.use Advanced Nodal Computer
Code."

10. NRC Safety Evaluation Reports dated July 1,1991, " Acceptance
for Referencing of Topical Report WCAP-12610, ' VANTAGE + Fuel
Assembly Reference Core Report' (TAC NO. 77258)," and
September 15,1994, " Acceptance for Referencing of Topical
Report WCAP-12610, Appendix B, Addendum 1, ' Extended
Burnup Fuel Design Methodology and ZlRLO Fuel Performance
Models' (TAC NO. M86416)" (WCAP-12610-P-A).

c. The core operating limits shall be determined such that all applicable
limits (e.g., fuel thermal mechanical limits, core thermal hydraulic limits,
Emergency Core Cooling Systems (ECCS) limits, nuclear limits such as
SDM, transient analysis limits, and accident analysis limits) of the safety
analysis are met.

d. The COLR, including any midcycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.

5.6.6 - Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS
REPORT (PTLR)

a. RCS pressure and temperature limits for heat up, cooldown, low
temperature operation, criticality, hydrostatic testing, and PORV lift
settings as well as heatup and cooldown rates shall be established and
documented in the PTLR for the following:

1. Specification 3.4.3, "RCS Pressure and Temperature (P/T) Limits,"
and

2. Specification 3.4.12, " Low Temperature Overpressure Protection
System."

b. The analytical methods used to determine the RCS pressure and
temperature limits shall be those previously reviewed and approved by
the NRC, specifically those described in the following documents:

(continued)
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5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS

REPORT (PTLR) (continued)

1. The analytical methods used to determine the RCS pressure and
temperature limits were developed in accordance with:

10 CFR 50 Appendix G and H
Regulatory Guide 1.99, Revision 2
NUREG-0800, Standard Review Plan Section 5.3.2
ASME Code Section Ill, Appendix G

2. Low Temperature Overpressure Protection limits were developed
in accordance with:

NUREG-0800, Standard Review Plan 5.2.2
Branch Technical Position 5-2
10 CFR 50, Appendix G

c. The PTLR shall be provided to the NRC upon issuance for each reactor
vessel fluence period and for any revision or supplement thereto.

5.6.7 Not Used.

5.6.8 PAM Report

When a report is required by Condition B or G of LCO 3.3.3, " Post Accident
Monitoring (PAM) Instrumentation," a report shall be submitted within the
following 14 days. The report shall outline the preplanned alternate method of
monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE status.

|

5.6.9 Not Used.

5.6.10 Steam Generator Tube Inspection Report

i a. Within 15 days following the completion of each incervice inspection of
steam generator tubes, the number of tubes plugged in each steam
generator shall be reported to the Commission.

(continued)
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5.6 Reporting Requirements

5.6.10 Steam Generatcr Tube inspection Report (continued)

b. The complete results of the steam generator tube inservice i aspectix
shall be submitted to the Commission in a report within 12 months
following completion of the inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

2) Location and percent of wall-thickness penetration for each
indication of an imperfection, and

3) Identification of tubes plugged.
_

c. Ret utts of steam generator tube inspections, which fall into Category C-3,
shall be reported in a Special Report to the Commission within 30 days
and prior to resumption of plant operation. This report shall provide a
description of investigations conducted to determine cause of the tube -

degradation and corrective measures taken to prevent recurrence.
. .. . . . .. .

.
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5.0 ADMINISTRATIVE CONTROLS

5.7 Hiah Radiation Area

As provided in paragraph 20.1601(c) of 10 CFR Part 20, the following controls shall be applied
to high radiation areas in place of the controls required by paragraph 20.1601(a) and (b) of 1C
CFR Part 20:

5.7.1 High Radiation Areas with Dose Rates Not Exceeding 1.0 rem / hour at 30
Centimeters from the Radiation Source or from any Surface Pene.. ated by the
Radiation:

Each entryway to such an area shall be barricaded and conspicuouslya.
posted as a high radiation are. Such barricades may be opened as
necessary to permit entry or exit of personnel or equipment.

| b. - Access to, and activities in, each such area shall be controlled by means
of Radiation Work Permit (RWP) or equivalent that includes specification

.

of radiation dose rates in the immediate work area (s) and other
| appropriate radiation protection equipment and measures.

~

Individuals qualified in radiation protection procedures and personnei !
c.;

continuously escorted by such individuals may be exempted from the
requirement for an RWP or equivalent while performing their assigned
duties provided that they are otherwise following plant radiation protection
procedures for entry to, exit from, and work in such areas.

d. Each individual or group entering such an area shall possess:

l
1. A radiation monitoring device that continuously displaye adiation )

| dose rates in the area; or

2. A radiation monitoring device that continuously integrates the
radiation dose rates in the area and alarms when the device's
dose alarm setpoint is reached, with an appropriate alarm setpoint,
or

|
!

3. A radiation monitoring device that continuously transmits dose rate
and cumulative dose information to a remote receiver monitored |
by radiation pro;ection personnehesponsible for centrolling
personnel radiation exposure vathin the area, or

4. A self-reading dosimeter (e.g., pocket ionization chamber or
electronic dosimeter) and,

(continued)

Wolf Creek - Unit 1 5.0-31 Amendment No.123
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High Rrdiction Arca i

5.7

5.7 High Radiation Area

5.7.1 Hi h Radiation Areas with Dose Rates Not Exceeding 1.0 rem / hour at 30jL
Centimeters from the Radiation Source or from any Surface Penetrated by the

,

Radiation: (continued) {

(i) Be under ine surveillance, as specified in the RWP or
equivalent, while in the area, of an individual qualified in
radiation protection procedures, equipped with a radiation
monitoring device that continuously displays radiation dose j
rates in the area; who is responsible for controlling
personnel exposure within the area. or

l

(ii) Be under the surveillance as specified in the RWP or
equivalent, while in the area, by means of closed circuit
television, or personnel qualified in radiation protection
procedures, responsible for controlling personnel radiation
exposure in the area, and with the means to communicate
with individuals in the area who are covered by such
surveillance.

e. Except for individuals qualified in radiation protection procedures, entry
into such areas shall be made only after doss rates in the area have been
determined and entry personnel are knowledgeable of them.

5.7.2 High Radiation Areas with Dose Rates G: eater than 1.0 rem / hour at 30
Centimeters from the Radiation Source or from any Surface Penetrated by the
Radiation, but less than 500 rads / hour at 1 Meter from the Radiation Source or

,

from any Surface Penetrated by the Radiation:

a. Each entryway to such an area shall be conspicuously posted as a high
radiation area and shall be provided with a locked or continuously
guarded door or gate that prevents unauthorized entry, and, in addition:

1. All such door and gate keys shall be maintained under the
administrative control of the Shift Manager / Control Room
Supervisor or health phys!;s supervision, or his or her designee.

2. Doors and gates shall remain locked except during periods of
personnel or equipment entry or exit.

b. Access to, and activities in, each such area shall be controlled by means
of an RWP or equivalent that includes specification of radiation dose rates
in the immediate work area (s) and other appropriate radiation protection
equipment and meas.ures.

(continued)
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High Radiation Arso
5.7

i 5.7 High Radiation Area

5.7.2 High Radiation Areas with Dose Rates Greater than 1.0 rem / hour at 30
Centimeters from the Radiation Source or from any Surface Penetrated by the

i Radiation, but less than 500 rads / hour at 1 Meter from the Radiation Source or
| from any Surface Penetrated by the Radiation: (continued)

! c. Individuals qualified in radiation protection procedures may be exempted
;: from the requirement for an RWP or equivalent while performing radiation
t'

surveys in such areas provided that they are otherwise following plant
radiation protection procedures for entry to, exit from, and work in such
areas.

d. Each individual or group entering such an area shall possess:

1. A radiation monitoring device that continuously integrates the
radiation rates in the area and alarms when the device's dose
alarm setpoint is reached, with an appropriate alarm setpoint, or

2. A indiation monitoring device that continuously transmits dose rate
and cumulative dose information to a remote receiver monitored
by radiation protection personnel responsible for controlling
personnel radiation exposure within the area with the means to,

| communicate with and control every individual in the area, or )
:

, 3. A self-readine dosimeter (e.g., pocket ionization chamber or i
I electronic dosimeter) and,

(i) Be under the surveillance, as specified in the RWP or
equivalent, while in the area, of an individual qualified in

| radiation protection procedures, equipped with a radiation
;

monitoring device that continuously displays radiation dose i

rates in the area; who is responsible for controlling ;

personnel exposure within the area, or |

(ii) Be under the surveillance as specified in the RWP or '

equivalent, while in the area, by means of closed circuit
television, of personnel qualified in radiation protection
procedures, responsible for controlling personnel radiation
exposure in the area, and with the means to communicate
with and control every individual in the area, or

3. In those cases where options (2) and (3), above, are impractical or
determined to be inconsistent with the "As Low As is Reasonably
Achievable" psinciple, a radiation monitoring device that

"inuously displays radiation dose rates in the area.a

(continued}, , _
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High Rrdiition Ar:2
| 5.7

L

| 5.7 High Radiation Area

5.7.2 High Radiation Arean with Dose Rates Greater than 1.0 rem / hour at 30
Centimetem from the Radiation Sourco or from any Surface Penetrated by the
Radiation, but less th:an 500 lads / hour at 1 Meter from the Radiation Source or
from any Surface Penetrated by the Radiation: (continued)

e. Except for individuals qualified in radiation protection procedures or
l

personnel continuously escoded by such individuals, entry into such
{areas shall be made only after dose rates in the area have bnen

determined and entry personnel are knowledgeable of them.

f. Such individual areas that are within a larger area, such as PVfl j

containment, where no enclosure exists for the purpose of locking and i

where no enclosure can reasonably be constructed around the individual
area need not be controlled by a locked door or gate nor continuously
guarded, but shall be barricaded, conspicuously posted, and a clearly
visible flashing light shall be activated at the area as a waming device.

|

,

1

i

| <

|

|
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Rstetor Ocra SLs
B 2.1.1

B 2.0 SAFETY LIMITS (SLs)

B 2.1.1 Reactor Core SLs

BASES
. .

. _
. .

BACKGROUND GDC 10 (Raf.1) requires that specified acceptable fuel design limits are
not exceeded during steady state operation, normal operational
transients, and Anticipated Operational Occurrences (AOOs). This is
accomplished by having a departure from nucleate boiling (DNB) design
basis, which corresponds to a 95% probability at a 95% confidence level
(the 95/95 DNB criterion) that DNB will not occur and by requiring that fuel
centerline temperature stays below the melting temperature.

The restrictions of this SL prevent overheating of the fuel and cladding, as
well as possible cladding perforation, that would result in the release of
fission products to the reactor coolant. Overheating of the fuelis
prevented by maintaining the steady state peak Linear Heat Rate (LHR)
below the level at which fuel centerline melting occurs. Overheating of the
fuel cladding is prevented by restricting fuel operation to within the
nucleats boiling regime, where the heat transfer coefficient is large and
the cladding surface temperature is slightly above the coolant saturation
temperature.

Fuel centerline melting occurs when the local LHR, or power peaking, in a
region of the fuel is high enough to cause the fuel centerline temperature
to reach the melting point of the fuel. Expansion of the pellet upon
centerline melting may cause the pellet to stress the cladding to the point ,

of failure, allowing an uncontrolled release of activity to the reactor I

coolant.

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

The proper functioning of the Reactor Protection System (RPS) and
steam generator sefety valves prevents violation of the reactor core SLs.

1 Wolf Creek - Unit 1 B 2.1.1-1 Revision 0
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Rnctor Cora SLs
B 2.1.1

BASES j

L APPLICABLE The fuel cladding must not sustain damage as a result of normal
SAFETY ANALYSES operation and AOOs. The reactor core SLs are estab!ished to preclude

'

violation of the following fuel design criteria: j
J

a. There must be at least 95% probability at a 95% confidence level !
(the 95/95 DNB criterion) that the hot fuel rod in the core does not
experience DNB; and

b. The hot fuel pellet in the core must not experience centerline fuel
;

melting.

The Reactor Trip System Allowable Values , in Table 3.3.1-1 in
combination with all the LCOs, are designed to prevent any anticipated
combination of transient conditions for Reactor Coolant System (RCS)
temperature, pressure, RCS flow, Al, and THERMAL POWER level that
would result in a Departure from Nucleate Boiling Ratio (DNBR) of less
than the DNBR limit and preclude the existence of flow instabilities.

Protection for these reactor core SLs is provided by the steam generator
safety valves and the following automatic reactor trip functions:

a. High pressurizer pressure trip;

b. Low pressurizer pressure trip;

c. Overtemperature ATtrip; '

d. Overpower AT trip; and

e. Power Range Neutron Flux trip. )
}

The limitation that the average enthalpy in the hot leg be less than or
'

equal to the enthalpy of saturated liquid also ensures that the iiT
measured by instrumentation, used in the RPS design as a measure of
core power, is proportional to core power.

The SLs represent a design requirement for establishing the RPS
Allowable Values identified previously. LCO 3 4.1, "RCS Pressure,
Temperature, and Flow Departure from Nucleate Boiling (DNB) Limits,"
and the assumed initial conditions of the safety ana8yses (as indicated in
the USAR, Ref. 2) provide more restrictive limits to ent.ure that the SLs
are not exceeded. '

,
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Ractor Cora SLs
B 2.1.1

BASES

SAFETY LIMITS The curves provided in Figure 2.1.1-1 show the loci of points of
THERMAL POWER, RCS pressure, and average temperature below
which the calculated DNBR is not less than the design DNBR values that
fuel centerline temperature remains below melting, that the average

|enthalpy in the hot leg is less than or equal to the enthalpy of saturated |

liquid, or that the exit quality is within the limits defined by the DNBR
correlation.

The curves are based on enthalpy hot chanr.al factor limits provided in the
COLR and a reference cosine with a peak of 1.55 for axial power shape.
An allowance is included for an ine ease in F3s at reduced power based
on the equation given in the COLR.

The SL is higher than the limit calculated when the AFD is within the limits
of the F (AI) function of the overtemperature AT reactor trip. When thei

AFD is not within the tolerance, the AFD effect on the overtemperature
AT reactor trips will reduce the setpoints to provide protection consistent
with the reactor core SLs (Refs. 3 and 4).

- _ . - .

._ _ _

APPLICABILITY SL 2.1.1 only applies in MODES 1 and 2 because these are the on'y I

| MODES in which the reactor is critical. Automatic protection functions are |'

required to be OPERABLE during MODES 1 and 2 to ensure operation l

| within the reactor core SLs. The steam generator safety valves or
i automatic protection actions serve to prevent RCS heatup to the reactor
| core SL conditions or to initiate a reactor trip function, which forces the

unit into MODE 3. Allowable Values for the reactor trip functions are
specified in LCO 3.3.1, " Reactor Trip System (RTS) instrumentation." In
MODES 3,4,5, and 6, Applicability is not required since the reactor is not
generating significant THERMAL POWER.

.

SAFETY LIMIT 2.2.1
l VIOLATIONS

If SL 2.1.1 is violated, the requirement to go to MODE 3 places the unit in
a MODE in which this SL is not applicable.,

The allowed CompleSon Time of 1 hour recognizes the importance of
bringing tne unit to a MODE of operation where this SL is not applicable,
and reduces the probability of fuel damage.

Wolf Creek - Unit 1 B 2.1.1-3 Revision 0
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Ructor Cora SLs
B 2.1.1

BASES
_

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

2. USAR, Chapter 15. |

3. WCAP 8746-A, March 19?.7.

4. WCAP-9273-NP-A, July 1985.
. .. . . . .

. . .. .. . . . .. _.
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RCS Pressura SL
B 2.1.2

B 2.0 SAFETY LIMITS (SLs)

B 2.1.2 Reactor Coolant System (RCS) Pressure SL

BASES
.

, . . .
.

.. _. .

BACKGROUND The SL on RCS pressure protects the integrity of the RCS against
overpressurization. In the event of fuel cladding failure, fission products
are released into the reactor coolant. The RCS then serves as the
primary barrier in preventing the release of fission products into the
atmosphere. By establishing an upper limit on RCS pressure, the
continued integrity of the RCS is ensured. According to 10 CFR 50,
Appendix A, GDC 14, " Reactor Coolant Pressure Boundary," and l
GDC 15, " Reactor Coolant System Design" (Ref.1), the reactor pressure
coolant boundary (RCPB) design conditions are not to be exceeded
during normal operation and anticipated operational occurrences (AOOs).
Also, in accordance with GDC 28, " Reactivity Limits" (Ref.1), reactivity
accidents, including rod ejection, do not result in damage tc the RCPB
greater than limited local yielding.

The design pressure of the RCS is 2500 psia. During normal operation
and AOOs, RCS pressure is limited from exceeding the design pressure
by more than 10%, in accordance with Section ill of the ASME Code
(Ref. 2). To ensure system integrity, all RCS components are
hydrostatically tested at 125% of design pressure, according to the ASME
Code requirements prior to initial operation when there is no fuel in the
core. Following inception of unit operation, RCS components shall be
pressure tested, in accordance with the requirements of ASME Code,
Section XI (Ref. 3).

Overpressurization of the RCS could result in a breach of the RCPB. If
such a breach occurs in conjunction with a fuel cladding failure, fission
products could enter the containment atmosphere, raising concems
relative to limits on radioactive releases specified in 10 CFR 100, " Reactor '

Site Criteria"(Ref. 4).

APPLICABLE The RCS pressurizer safety valves, the main steam safety valves
SAFETY ANALYSES (MSSVs), and the reactor high pressure trip have settings established to

ensure that the RCS pressure SL will not be exceeded.

The RCS pressurizer safety valves are sized to prevent system pressure
from exceeding the design pressure by more than 10%, as specified in ;

Section lli of the ASME Code for Nuclear Power Plant Components !
(Ref. 2). The transient that establishes the required relief capacity, and I

Wolf Creeki Unit 1 B ?.1.2-I Revision 0
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RCS Pressurs SL
B 2.1.2

BASES

APPLICABLE hence valve size requirements and lift settings, is a turbine trip without a
SAFETY ANALYSES direct reactor trip.
(continued)

Cases with and without pressurizer spray and PORVs are
analyzed Cafety valves on the secondary side are assumeJ to open when
the steam pressure reachas the safety valve settings. Main feedwater
supply is lost at the time of turbine trip and the Auxiliary Feedwater
System supplies feedwater flow to ensure adequate residual and heat
removal capability.

Tha Reactor Trip System Allewable Values in Table 3.3.1-1, together with
the settings of the MSSVs, provide pressure protection for normal
operation and AOOs. The reactor high pressure trip setpoint is
specifically set to provide protection against overpressurization. The
salaty analyses for both the high pressure trip and the RCS pressurizer
safety valves are performed using conservative assumptions relative to
pressure control devices.

... -

- More specifically, no credit is taken for operation of the following:

a. Pressurizer power operated relief valves (PORVs);

b. Steam Generator Atmospheric Relief Valves (ARVs)-
l

c. Condenser Steam Dump valves;

d. Reactor Control System;

e. Pressurizer Level Control System; or -

f. Pressurizer spray valves.

SAFETY LIMITS The maximum transient pressure allowed in the RCS pressure vessel
under the ASME Code, Section Ill, is 110% of design pressure. The SL
on maximum allowable RCS pressure is 2735 psig.

' APPLICABILITY. SL 2.1.2 appines in MODES 1,2,3,4, and 5 because this SL could be
approached or exceeded in these MODES due to overpressurization
events.- The SL is not applicable in MODE 6 because of th9 plant
conditions making it unlikely that the RCS can be pressurized,

i

|
|
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RCS Pr:ssurs SL
B 2.1.2

BASES
,

SAFETY LIMIT The following SL violations are applicable to the RCS pressure SL.
VIOLATIONS

2.2.2.1

if the RCS pressure SL is violated when the reactor is in MODE 1 or 2, the
requirement is to restore compliance and be in MODE 3 within 1 hour.

Exceeding the RCS pressure SL may cause immediate RCS failure and
i create a potential for ra;.".oactive releases in excess of 10 CFR 100,

" Reactor Site Criteria," limits (Ref. 4).

The allowable Completion Time of 1 hour recognizes the importance of
reducing power level to a MODE of operation where the potential for
challenges to safety systems is minim!7.ed.

2.2.2.2

If the RCS pressure SL is exceeded in MODE 3,4, or 5, RCS pressure
must be restored to within the SL value within 5 minutes. Exceeding the
RCS pressure SL in MODE 3,4, or 5 is more se 're than exceeding this
SL in MODE 1 or 2, since the reactor vessel temperature may be lower
and the vessel material, consequently, less ductile. As such, pressure
must be reduced to less than the SL within 5 minutes. The action does
not require reducing MODES, since this would require reducing
temperature, which would compound the problem by adding thermal
gradient stresses to the existing pressure stress.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 14, GDC 15, and GDC 28. ;

l

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

3. /,SME, Boiler and Pressure Vessel Code, Section XI, |

Article IWX-5000. i

I

4. 10 CFR 100. 1

|

4

1
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LCO Applicability
{B 3.0
{

[ ,

B 3.0 LIMITING CONDITION FOR OPERATION (LCO) APPLICABILTY !

!

!

BASES
,

I
LCOs LCO 3.0.1 through LCO 3.0.6 establish the general requirements

{applicable to all Specifications and apply at all times, unless otherwise !

- stated.

LCO 3.0.1 LCO 3.0.1 establishes the Applicability statement within each individual '

Specification as the requirement for when the LCO is required to be met
(i.e., when the unit is in the MODES or other specified conditions of the |

Applicability statement of each Specification). !

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

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

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

There are two basic types of Required Actions. The first type of Required
Action specifies a time limit in which the LCO must be met. This time limit
is the Completion Time to restore an inoperable system or component to
OPERABLE status or to restore variables to within specified limits. If this )
type of Required Action is not completed within the specified Completion |

Time, a shutdown may be required to place the unit in a MODE or
condition in which the Specification !s not opplicable. (Whether stated as
a Required Action or not, correction of the entered Condition is an action
that may always be considered upon entering ACTIONS.) The second
type of Required Action specifies the remedial measures that permit
continued operation of the unit that is not further restricted by the
Completion Time. In this case, compliance with the Required Actions
proOJes an acceptable level of safety for continued operation.

1
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LCO ApplicEbility
B 3.0

BASES

LCO 3.0.2 Completing the Required Actions is not required when an LCO is met or is
- (continued) no longer applicable, unless otherwise stated in the individual

Specifications.

The nature of some Required Actions of some Conditions necessitates
that, once the Condition is entered, the Required Actions must be
completed even though the associated Conditions no longer exist. The
individual LCO's ACTIONS specify the Required Actions where this is the
case. An example of this is in LCO 3.4.3,"RCS Pressure and
Temperature (P/T) Limits."

The Completion Times of the Required Actions are also applicable when
a system or component is removed from service intentionally. The
reasons for intentionally relying on the ACTIONS include, but are not
limited to, performance of Surveillances, preventive maintenance,
corrective maintenance, or investigation of operational problems.
Entering ACTIONS for these reasons must be done in a manner that does
not compromise safety. Intentional entry into ACTIONS should not be
made for o.oerational convenience. Additionally, if intentional entry into

,

ACTIONS would result in redundant equipment being inoperable, {
alternatives should be used instead. Doing so limits the time both
subsystems /tra;ns of a safety function are inoperable and limits the time
conditions exist which may result in LCO 3.0.3 being entered. Individual
Specifications may specify a time limit for performing an SR when
equipment is removed from service or bypassed for testing. In this case,
the Completion Times of the Required Actions are applicable when this
time limit expires, if the equipment remains removed from service or
bypassed.

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

!

applicable, and the ACTIONS Condition (s) are entered.

LCO 3.0.3 LCO 3.0.3 establishes the actions that must be implemented when an )

LCO is not met and: i

!
a. An associated Required Action and Completion Time is not met '

and no other Condition applies; or |

Wolf Creek - Uriit 1 B 3.0-2 Revision 0
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LCO Applicobility
B 3.0

BASES

' LCO 3.0.3 b. The condition of the unit is not specifically addressed by the
(continued) . associated ACTIONS. This means that no combination of

Conditions stated in the ACTIONS can be made that exactly
corresponds to the actual condition of the unit. Sometimes,
possible combinations of Conditions are such that entering
LCO 3.0.3 is warranted; in such cases, the ACTIONS specifically
state a Condition corresponding to such combinations and also
that LCO 3.0.3 be entered immediately.

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

Upon entering LCO 3.0.3,1 hour is allowed to prepare for an orderly
. shutdown before initiating a change in unit operation. This includes time
to pern it the operator to coordinate the reduction in electrical generation
with the load dispatcher to ensure the stability and availability of the
electrical grid. The time limits specified to reach lower MODES of
operation permit the shutdown to proceed in a controlled and orderly
manner that is well within the specified maximum cooldown rate and
within the capabilities of the unit, assuming tilat only the minimum
required equipment is OPERABLE. This reduces thermal stresses on
components of the Reactor Coolarit System and the potential for a plant
upset that could challenge scfety systems under conditions to which this

' Specification applies. The use and interpretation of specified times to
complete the actions of LCO 3.0.3 are consistent with the discussion of
Section 1.3, Completion Times.

A unit shutdown required in accordance with LCO 3.0.3 may be
terminated and LCO 3.0.3 exited if any of the following occurs:

a. The LCO is now met,

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

c. ACTIONS exist that do not have expired Coinpletion Times.
.

These Completion Times are applicable from the point in time
'

that the Condition is initially entered and not from the time
LCO 3.0.3 is exited. |

l,

i
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LCO Applicability
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BASES

LCO 3.0.3 The time limits of Specification 3.0.3 allow 37 hours for the unit to be in
,

(continued) MODE 5 when a shutdown is required during MODE 1 operation. If the
unit is in a lower MODE of operation when a shutdown is required, the
time limit for reaching the next lower MODE applies. If a lower MODE is
reached in less time than allowed, however, the total allowable time to

'

reach MODE 5, or other applicable MODE, is not reduced. For example,
. if MODE 3 is reached in 2 hours, t5en the time allowed for reaching
MODE 4 is the next 11 hours, because the total time for reaching
MODE 4 is not reduced from the allowable limit of 13 hours. Therefore, if
remedial measures are completed that would permit a return to MODE 1,
a penalty is not incurred by having to reach a lower MODE of operation
in less than the total time allowed. -

in MODES 1,2,3, and 4, LCO 3.0.3 provides actions for Conditions not
- covered in other Specifications. The requirements of LCO 3.0.3 do not
apply in MODES 5 and 6 because the unit is already in the most
restrictive Condition required by LCO 3.0.3. The requirements of
LCO 3.0.3 do not apply in other specified conditions of the Applicability
(uniess in MODE 1,2, 3, or 4) because the ACTIONS of individual
Specifications sufficiently define the remedial measures to be taken.

Exceptions to LCO 3.0.3 are provided in instances where requiring a unit
shutdown, in accordance with LCO 3.0.3, would not provide appropriate
remedial measures for the associated condition of the unit. An example
of this is in LCO 3.7.15, " Fuel Storage Pool Water Level." LCO 3.7.15
has an Applicability of "During movement of irradiated fuel assemblies in
the fuel storage pool." Therefore, this LCO can be applicable in any or
all MODES. If the LCO and the Required Actions of LCO 3.7.15 are not
met while in MODE 1, 2, 3, or 4, there is no safety benefit to be geined by
placing the unit in a shutdown condition. The Required Action of
LCO 3.7.15 of " Suspend movement of irradiated fuel assemblies in the
fuel storage pool''is the appropriate Required Action to complete in lieu
of the actions of LCO 3.0.3. These exceptions are eddressed in the
individual Specifications.

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

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

<

I
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B 3.0

BASES
.

LCO 3.0.4 b. Continued noncompliance with the LCO requirements, if the
(continued) Applicability were entered, would result in the unit being required to

exit the Applicability desired to be entered to comply with the
Required Actions.

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

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

Exceptions to LCO 3.0.4 are stated in the individual Specifications. The
exceptions a: low entry into MODES or other specified conditions in the
Applicability when the associated ACTIONS to be entered do not provide
for continued operation for an unlimited pened of time. Exception =, may
apply to all the ACTIONS or to a specific Required Action of a
Specification.

LCO 3.0.4 is only applicable when entering MODE 4 from MODE 5,
MODE 3 from MODE 4, MODE 2 from MODE 3, or MODE 1 from MODE
2. Furthermore, LCO 3.0.4 is applicable when entering any other
specified condition in the Appncability only while operating in MODES 1,2,
3, or 4. The r6quirements of 8.C0 3.0.4 do not apply in MODES 5 and 6,
or in other specified conditions of the Applicability (unless in MODES 1,2,
3, or 4) because the ACTIONS of individual Specifications sufficiently
define the remedial measures to be taken. In some cases (e.g., where a
plant-specific review has concluded that specific restriction on MODE
changes should be included) thes,e ACTIONS provide a Note that states
"While this LCO is not met, entry into a MODE or other specified condition
in the Applicability is not permitted, unless required to comply with
ACTIONS." This Note is a requirement explicitly precluding entry into a
MODE or other specified condition of the Applicability.

Wolf Creek - Unit 1 B 3.0-5 Revision 0 4
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B 3.0

BASES

J LCO 3.0.4 Surveillances do not have to be performed on the associated inoperable
*

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

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

_

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

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

b. The OPERABILITY of other equipment.

The administrative controls ensure the time the equipment is retumed to
service in conflict with the requirements of the ACTIONS is limited to the
time absolutely necessary to perform t! s required testing to demonstrate
OPERABILITY. This Specification does not provide time to perform any
other preventive or corrective maintenance.

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

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

!
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BASES

LCO 3.0.6 LCO 3.0.6 establishes an exception to LCO 3.0.2 for support systems that
have an LCO specified in the Technical Specifications (TS). This
exception is provided because LCO 3.0.2 would require that the
Conditions and Required Actions of the associated inoperable supported
system LCO be entered solely due to the inoperability of the support
system. This exception is justified because the actions that are required
to ensure the unit is maintained in a safe condition are specified in the
sug.on system LCO's Required Actions. These Required Actions may
include entering the supported system's Conditions and Required Actions
or may specify other Required Actions. When a support system is -
inoperable and there is an LCO specified fc-it in the TS, the supported
system (s) are required to be declared inoperable if determined to be
inoperable as a result of the support system inoperability. However, it is
not necessary to enter into the supported systems' Conditions and
Required Actions unless directed to do so by the support system's
Required Actions. The potential confusion and inconsistency of
requirements related to the entry into multiple support and supported
systems' LCOs' Conditions and Required Actions are eliminated by

. providing all the actions that are necessary to ensure the unit is
maintained in a safe condition in the support system's Required Actions.

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

Specification 5.5.15, " Safety Function Determination Program (SFDP),"
ensures loss of safe'.y function is detected and appropriate actions are
taken. Upon entry into LCO 3.0.6, an evaluation shall be made to
determine if loss of safety function exists. Additionally, other limitations,
remedial actions, or compensatory actions may be identified as a result of;

the support system inoperability and corresponding exception to entering
supported system Conditions and Required Actions. The SFDP
implements the requirements of LCO 3.0.6.

Wolf Creek - Unit 1 B 3.0-7 Revision 0
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LCO Applicability
B 3.0

BASES

LCO 3.0.6 Cross train checks to identify a loss of safety function for those support
(continued) systems that support multiple and redundant safety systems are required.

The cross train check verifies that the supported systems of the redundant
OPERABLE support system are OPERABLE, thereby ensuring safety
function is retained. If this evaluation detecnines that a loss of safety
function exists, the appropriate Conditions and Required Actions of the
LCO in which the loss of safety function exists are required to be entered.

LCO 3.0.7 There are certain special tests and operations required to be performed at
various times over the life of the unit. These special tests and operations
are necessary to demonstrate select unit performance characteristics, to,

( perform special maintenance activities, and to perform special evolutions.
Test Exception LCO 3.1.8 allows specified Technical Specification (TS)
requirements to be changed to permit performances of these special tests
and operations, which otherwise could not be perforr*ed if required to
comply with the requirements of these TS. Unless otherwise specified, all
the other TS requirements remain unchanged. This will ensure all
appropriate requirements of the MODE or other specified condition not
directly associated with or required to be changed to perform the special
test or operation will remain in effect.

The Applicability of a Test Exception LCO represents a condition not
necessarily in compliance with the normal requirements of the TS.
Compliance with Test Exception LCOs is optional. A special operation
may be performed either under the provisions of the appropriate Test<

Exception LCO or under the other applicable TS requirements. If it is
desired to perform the special operation under the provisions of the Test
Exception LCO, the requirements of the Test Exception LCO shall be
followed.

d
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SR Applicability
B 3.0

B 3.0 SURVEILLANCE REQUIREMENT (SR) APPLICABILITY

BASES
.. . . . . _ , . _ _ , _ . . _ _ _ _ . . _

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

SR 3.0.1 SR 3.0.1 establishes the requirement that SRs must be met during the
MODES or other specified conditions in the Applicability for which the
requirements of the LCO apply, unless otherwise specified in the
individual SRs. This Specification is to ensure that Surveillances are
performed to verify the OPERABILITY of systems and components, and
that variables are within specified limits. Failure to meet a Surveillance
within the specified Frequency, in accordance with SR 3.0.2, constitutes a
failure to meet an LCO.

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

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

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

Surveillances do not have to be performed when the unit is in a MODE or |
other specified condition for which the requirements of the associated '

LCO are not applicable, unless otherwise specified. The SRs associated
with a test exception are only applicable when the test exception is used
as an allowable exception to the requirements of a Specification. i

1

Unplanned events may satisfy the requirements (including applicable
'

acceptance criteria) for a given SR. In this case, the unplanned event
may be credited as fulfilling the performa~;e of the SR. This allowance
includes those SRs whose performance is normally precluded in a given
MODE or other specified condition.

Surveillances, including Surveillances invoked by Required Actions, do
not have to be performed on inoperable equipment because the
ACTIONS define the remedial measures that apply. Surveillances have
to be met and performed in accordance with SR 3.0.2, prior to retuming
equipment to OPERABLE status. Upon completion of maintenance,
appropriate post maintenance testing is required to declare equipment
OPERABLE. This includes ensuring applicable Surveillances are not
failed and their most recent performance is in accordance with SR 3.0.2.
Post maintenance testing may not be possible in the current MODE or
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B 3.0

BASES

SR 3.0.1 other specified conditions in the Applicability due to the necessary unit
(continued) parameters not having been established. In these situations, the

equipment may be considered OPERABLE provided testing has been
satisfactorily completed to the extent possible and the equipment is not
otherwise believed to be incLpable of performing its function. This will
allow operation to proceed to a MODE or other specified condition where
other necessary post maintenance tests can be completed.

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

"once per . . ." interval.

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

The 25% exte,1sion does not significantly degrade the reliability that
results from performing the Surveillance at its specified Frequency. This
is based on the recognition that the most probable result of any particular
Surveillance being performed is the verification of conformance with the
SRs. The exceptions to SR 3.0.2 are those Surveillances for which the
25% extension of the interval specified in the Frequency does not apply.
These exceptions are stated in the individual Specifications. The
requirements of regulations take precedence over the TS. Therefore,
when a test interval is specified in the regulations, the test interval cannot
be extended by the TS, and the SRs include a Note in the frequency
stating, "SR 3.0.2 is not applicable." An example of an exception when
the test interval is not specified in the regulations is the Note in the
Containment Leakage Rate Testing Program, "SR 3.0.2 is not
applicable." This exception is provided t'ecause the program already
includes extension of test intervals.

As stated in SR 3.0.2, the 25% extension also does not apply to the initial
portion of a periodic Completion Time that requires performance on a
"once per . ." basis. The 25% extension applies to each perforraance
after the initial performance. The initial performance of the Requ>ed
Action, whether it is a particular Surveillance or some other remedhi
action, is considsred a single action with a single Completion Time. One
reason for not allowing the 25% extension to this Completion Time is that
such an action usually verifies that no loss of function has occurred by
checking the status of redundant or diverse components or accomplishes
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SR Applicability
B 3.0

BASES

SR 3.0.2 _ the functior, of the inoperable equipment in an altemative manner.
! (continued)
| The provisions of SR 3.0.2 are not intended to be used repeatedly merely
'

as an operational convenience to extend Surveillance intervals (other
L than those consistent with refueling intervals) or periodic Completion Time

intervals beyond those specified.

SR 3.0.3 SR 3.0.3 establishes the flexibility to defer declaring affected equipment
inoperable or an affected variable outside the specified limits when a,

| Surveillance has not been completed within the specified Frequency. A
I delay period of up to 24 hours or up to the limit of the specified

Frequency, whichever is less, applies from the point in time that it is
discovered that the Surveillance has not been performed in accordance

| with SR 3.0.2, and not at the time that the specified Frequency was not
!- met.

|
| This delay period provides adequate time to complete Surveillances that
'

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

The basis for this delay period includes consideration of unit conditions,
| adequate planning, availability of personnel, the time re sired to performz

the Surveillance, the safety significance of the delay in completing the
required Surveillance, and the recognition that the most probable result of
any particular Surveillance being performed is the verification of
conformance with the requirements. When a Surveillance with a
Frequency based not on time intervals, but upon specified unit conditions
or operational situations, is discovered not to have been performed when
specified, SR 3.0.3 allows the full delay period of 24 hours to perform the
Surveillance.,

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

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

If a Surveillance is not completed within the allowed delay period, then the
equipment is considered inoperable or the variable is considered outside,

L the specified limits and the Completion Times of the Required Actions for

Wolf Creek - Unit < B 3.0-11 Revision 0
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B 3.0
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BASES

SR 3.0.3 the applicable LCO Conditions begin immediately upon expiration of the
(continued) delay period. If a Surveillance is failed within the delay period, then the

equipment is inoperable, or the variable is outside the specified limits and I
the Completion Times of the Required Actions for the applicable LCO
Conditions begin immediately upon the failure of the Surveillance.

Completion of the Surveillance within the delay period allowed by this
Specification, or within the Completion Time of the ACTIONS, restores
compliance with SR 3.0.1. I

SR 3.0.4 SR 3.0.4 establishes the requirement that all applicable SRs must be met
|

before eni. dnto a MODE or other specified condition in the Applicability. |

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

The provisions of this Specification should not be interpreted as endorsing
the failure to exercise the good practice of restoring systems or )
component to OPERABLE status before entering an associated MODE or

'

other specified condition in the Applicability.

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

The provisions of SR 3.0.4 shall not prevent changes in MODES or other
specified conditions in the Applicability that are required to comply with
ACTIONS. In addition, the provisions of SR 3.0.4 shall not prevent
changes in MODES or other specified conditions in the Applicability that
result from any unit shutdown.
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SR Applicability
B 3.0

,

BASES

SR 3.0.4 The precise requirements for performance of SRs are specified such that
(ccntinued) excsptions to SR 3.0.4 are not necessary. The specific time frames and

conditions necessary for meeting the SRs are spedfied in the Frecuency,
in the Gurveillance, or both. This allows performance of Surveillances
when the prerequisite condition (s) specified in a Surveillance procedure
require entry into the MODE or other specified condition in the l
Applicability of the associated LCO prior to the performance or completion ;

of a Surveillance. A Surveillance that could not be performed until after
entering the LCO Applicability, would have its Frequency specified such |

that it is not "due" until the specific conditions needed are met.
Alternately, the Surveillance may be stated in the form of a Note as not

.

required (to be met or performed) until a particular event, condition, or i

time has been reached. Further discussion of the specific formats of SRs'
annotation is found in Section 1.4, Frequency.

SR 3.0.4 is only applicable when entering MODE 4 from MODE 5, MODE
3 from MODE 4, Mode 2 from MODE 3, or MODE 1 from MODE 2.
Furthermore, SR 3.0.4 is applicable when entering any other specified

#
cond* ' in the Applicability only while operating in MODES 1, 2, 3, or 4.
The prements of SR 3.0.4 do not apply in MODES 5 and 6, or in other
specined conditions of the Applicability (unless in MODES 1,2,3, or 4)
because the ACTIONS of individual Specifications sufficiently define the l
remedial measures to be taken. I

- _ _ . - . _ - _ - _ - - _ - - - _ - - - _ - - - - . . _ - _ _ _ - _ .

|

|

Wolf Cree... - Unit 1 B 3.0-13 Revision 0

a



.

SDM
fB 3.1.1

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.1 SHUTDOWN MARGIN (SDM) d

BASES

| BACKGROUND According to GDC 26 (Ref.1), the reactivity control systems must be
redundant and capable of holding the reictor core subcritical when shut
down under co!d conditions. Maintenance of the SDM ensures that
postulated reactivity events will not damage the fuel.

SDM requirements provide sufficient reactivity margin to ensure that
acceptable fuel design limits will not be exceeded for normal shutdown
and anticipated operational occurrences (AOOs). As such, the SDM
defines the degree of suberiticality that would be obtained immediately
following be insertion of all shutdown and control rods, assuming that the
single rod ciuster assembly of highest reactivity worth is fully wdhdrawn.

The system design requires that two independent reactivity control
systems be provided, and that one of these systems be capable of
maintaining the core subcritical under cold conditions. These .
requirements are provided by the use of movable control assemblies and
soluble boric acid in the Reactor Coolant System (RCS). The Rod Control
System can compensate for the reactivity effects of the fuel and water
temperature changes accompanying power level changes over the range
from full load to no load. In addition, the Rod Control System, together
with the boration system, provides the SDM during power operation and is

| capable of making the core subcritical rapidly enough to prevent
,

exceeding acceptable fuel damage limits, assuming that the rod of highest l
reactivity worth remains fury withdrawn. The Chemical and Volume

|
Control System can control the soluble boron concentration to |

compensate for fuel depletion during operation and all xenon bumout !

reactivity changes and can maintain the reactor subcritical under cold
conditions. !

During power operation, SDM control is ensured by operating with the
shutdown banks fully withdrawn and the control banks within the limits of
LCO 3.1.6, " Control Bank Insertion Limits." When the unit is in the
shutdown and refueling modes, the SDM requirements are met by means
of adjustments to the RCS boron concentration.

|

|
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B 3.1.1 -
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BASES

APPLICABLE The minimum required SDM is assumed as an initial condition in safety .
SAFETY ANALYSES analyses. The safety analysis establishes an SDM that ensures specified 1

acceptable fuel design limits are not exceeded for normal operation and
AOOs, with the assumption of the highest worth rod stuck out on scram.
For MODE 5, the primary safety analysis that relies on the SDM limits is
the boron dilution analysis.

The acceptance criteria for the SDM requirements are that specifed
acceptable fuel design limits are not exceeded. This is done by ensuring
that;

a. The reactor can be made subcritical from all operating conditions,
_

transients, and Design Basis Events; -

b. The reactivity transients associated with postulated accident
conditions are controllable within acceptable limits (departure from
nucleate boiling ratio (DNBR), fuel centerline temperature limits for
AOOs, and s 200 cal /gm average fuel pellet enthalpy at the hot
spot in irradiated fuel for the rod ejection accident); and

c. The reactor will be maintained sufficiently suberitical to preclude
inadvertent criticality in the shutdown conditkn.

The most limiting accidents for the SDM requirements are the main steam
line break (MSLB) and inadvertent boron dilution accidents, as described
in the USAR (Refs. 2 and 3). In addition to the limiting MSLB transient,
the SDM requirement is also used in the analyses of the following events:

a. Inadvertent boron dilution;

b. An uncontrolled rod withdrawal from subcritical or low power
condition;

c. Startup of an inactive reactor coolant pump (RCP); and w

d. Rod ejection.
!

The increased steam flow resulting from a pipe break in the main steam .|
system causes an increased energy removal from the affected steam i

generator (SG), :md consequently the RCS. This results in a reduction of i

the reactor coolant temperature. The resultant coolant shrinkage causes ;

a reduction in pressure. In the presence of a negative moderator i
temperature coefficient, this cooldown causes an increase in core !
reactivity. As RCS temperature decreases, the severity of an MSLB
decreases until the MODE F value is reached. The most limiting MSLB,

:
( .

i
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- B 3.1.1

BASES

APPLICABLE with respect to potential fuel damage before a reactor trip occurs, is a
SAFETY ANALYSES guillotine break of a main steam line inside containment initiated at the

(continued) and of core life with RCS T, equal to 557'F. The positive reactivity
addition from the moderator temperature decrease will terminate when the
affected SG boils dry, thus terminating RCS heat removal and cooldown.
Following the MSLB, a post trip retum to power may occur; however, no
fuel damage occurs as a result of the post trip retum to power, and
THERMAL POWER does not violate the Safety Limit (SL) requirement of
SL 2.1.1.

In the boron (!ution analysis, the required SDM defines the reactivity
difference between an initial suberitical boron concentration and the
corresponding critical boroa concentration. These values, in conjunction
with the configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is most limiting at the
beginning of core life, when critical boron concentrations are highest.

Depending on the system initial conditions and reactivny insertion rate,
the uncontrolled rod withdrawal transient is terminated by either a high
power level trip or a high pressurizer pressure trip. In all cases, power
level, RCS pressure, linear heat rate, and the DNBR do not exceed
allowable limits.

The startup of an inactive RCP is administratively precluded in MODES 1
and 2. In MODE 3, the startup of an inactive RCP can not result in a " cold
water" criticality, even if the maximum difference in temperature exists
between the SG and the core. The maximum positive reactivity addition
that can occur due to an inadvertent RCP start is less than half the
minimum required SDM. Startup of an idle RCP cannot, therefore,
produce a retum to power from the hot standby condition.

The ejection of a control rod rapidly adds reactivity to the reactor core
reactor core causing both the core power level and heat flux to increase
with corresponding increases in reactor coolant temperatures and
pressure. The ejection of a rod also produces a time dependent-

redistribution of core power.

SDM satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even though it is not
directly observed from the control room, SDM is considered an initial
condition process variable because it is periodically monitored to ensure
that the unit is operating within the bounds of accident analysis
assumptions.
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B 3.1.1

BASES

LCO SDM is a core design condition that can be ensurea during operation
through control rod positioning (control and shuthwn banks) and through
the soluble boron concentration. |

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents are the most
limiting analyses that establish the SDM value of the LCO. For MSLB
accidents, if the LCO is violated, there is a potential to exceed the DNBR
limit and to exceed 10 CFR 100, " Reactor Site Criteria," limits (Ref. 4).
For the boron dilution accident, if the LCO is violated, the minimum
required time assumed for operator action to terminate dilution may no
longer be sufficient. The required SDM limit is specified in the COLR.

APPLICABILITY In MODE 2 with k,, < 1,0 and in MODES 3,4, and 5, the SDM
requirements are applicable to provide sufficient negative reactivity to
meet the assumptions of the safety analyses discussed above. In
MODE 6, the shutdown reactivity requirements are given in LCO 3.9.1,
" Boron Concentration." In MODES 1 and 2, SDM is ensured by
complying with LCO 3.1.5, " Shutdown Bank Insertion Limits," and |
LCO 3.1.6, " Control Bank Insertion Limits." '

The Applicability is modified by a Note stating that the transition from
MODE 6 to MODE 5 is not permitted while LCO 3.1.1 is not met. This
Note specifies an exception to LCO 3.0.4 and prohibits the transition
when SDM limits are not met. This Note assures that the initial
assumptions of a postulated boron dilution event in MODE 5 are met.

ACTIONS Aj

If the SDM requirements are not met, boration must be initiated promptly.
A Completion Time of 15 minutes is adequate for an operator to correctly
align and start the required systems and components. It is assumed that
boration will be continued until the SDM requirements are met.

1
i

in the determination of the required combination of boration flow rate and
boron concentration, there is no unique requirement that must be
satisfied.: Since it is imperative to raise the boron concentration of the
RCS as soon as possible, the borated water source should be a highly
concentrated solution, such as that normally found in the boric acid
storage tank, or the refueling water storage tank. The operator should
borate with the best source available for the plant conditions.

1
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'

-BASES'

SURVEILLANCE SR 3.1.1.1
REQUIREMENTS

in MODES 1 and 2, SDM is verified by observing that the requirements of
LCO 3.1.5 and LCO 3.1.6 are met. In the event that a rod is known to be
untrippable, however, SDM verification must account for the worth of the
untrippable rod as well as another rod of moximum worth,

in MODES 2 (with k,, < 1.0),3,4, and 5, the SDM is verified by !

performing a reactivity balance calculation, considering the listed reactivity
effects:

1

a. RCS boron concentration;

b. Control and shutdown rod position;

c. RCS average temperature;

d. Fuel bumup based on gross thermal energy generation;

e. Xenon concentration;

f. ' Samarium concentration; and

g. Isoibermal temperature coefficient (lTC). |
|

Using the ITC accounts for Doppler reactivity in this calculation; when the j
reactor is subcritical, the fuel temperature will be changing at the same !

'rate as the RCS.

The Frequency of 24 hours is based on the generally slow change in
required boron concentration and the low probability of an accident
occurring without the required SDM. Thic allows time for the operator to
collect the required data, which includec r Arming a boron concentration

_

analysis, and complete the calculation.
'

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26.

2. USAR, Section 15.1.5.

3. USAR, Section 15.4.6.
|

4. 10 CFR 100.
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j



Cora R2rctivity
B 3.1.2

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.2 Com Reactivity

BASES
.

. .

BACKGROUND According to GDC 26, GDC 28, and GDC 29 (Ref.1), reactivity shall be
controllable, such that subcriticality is maintained under cold conditions, '

and acceptable fuel design limits are not exceeded during normal
operation and anticipated operational occurrences. Therefore, reactivity
balance is used as a measure of the predicted versus measured core
reactivity during power operation. The periodic confirmation of core
reactivity is necessary to ensure that Design Basis Accident (DBA) and
transient safety analyses remain valid. A large reactivity difference could
be the result of unanticipated changes in fuel, control rod worth, or
operation at conditions not consistent with those assumed in the
predictions of core reactivity, and could potentially result in a loss of SDM
or violation of acceptable fuel design lirr.h. Comparing predicted versus
measured core reactivity validates the nuclear methods used in the safety
analysis and supports the SDM demonstrations (LCO 3.1.1,
" SHUTDOWN MARGIN (SDM)") in ensuring the reactor can be brought
safely to cold, suberitical conditions.

When the reactor core is critical or in normal power operation, a reactivity
balance exists and the net reactivity is zero. A comparison of predicted
and measured reactivity is convenient under such a balance, since
parameters are being maintained relatively stable under steady state
power conditions. The positive reactivity inherent in the core design is
balanced by the negative reactivity of the control components, thermal
feedback, neutron leakage, and materials in the core that absorb
neutrons, such as bumable absorbers producing zero net reactivity.
Excess reactivity can be inferred from the boron letdown curve (or critical
boron curve), which provides an indication of the soluble boron
concentration in the Reactor Coolant System (RCS) versus cycle bumup.
Periodic measurement of the RCS boron concentration for comparison
with the predicted value with other variables fixed (such as rod height,
temperature, pressure, and power), provides a convenient method of
ensuring that core reactivity is within design expectations and that the

: calculational models used to generate the safety analysis are adequate.
!

In order to achieve the required fuel cycle energy output, the uranium J

- enrichment, in the new fuel loading and in the fuel remaining from the
previous cycle, provides excess positive reactivity beyond that required to
sustain steady state operation throughout the cycle. When the reactor is
critical at RTP and moderator temperature, the excess positive ieactivity

Wolf Creek- Unit 1 B 3.1.2-1 Revision 0
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Coro Ructivity
)B 3.1.2

BASES

BACKGROUND: is compensated by bumable aLaorbers (if any), control rods, whatever
(continued) , neutron poisons (mainly xenon and samarium) are present in the fuel, and

the RCS boron concentration.

When the core is producing THERMAL POWER, the fuel is being
depleted and excess reactivity is decreasing. As the fuel depletes, the
RCS boron concentration is reduced to decrease negative reactivity and
maintain constant THERMAL POWER. The boron letdown curve is based
on steady state operation at RTP. Therefore, deviations from the
predicted boron letdown curve may indicate deficiencies in the design
analysis, deficiencies in the calculational models, or abnormal core
conditions, and must be evaluated. j

APPLICABLE The acceptance criteria for core reactivity are that the reactivity balance
SAFETY ANALYSES limit ensures plant operation is maintained within the assumptions of the

safety analyses.

Accurate prediction of core reactivity is either an explicit or implicit
assumption in the accident analysis evaluations. Every accident
evaluation (Ref. 2) is, therefore, dependent upon accurate evaluation of
core reactivity. In particular, SDM and reactivity transients, such as
control rod withdrawal accidents or rod ejection accidents, are very
sensitive to accurate prediction of core reactivity. These accident analysis
evaluations rely on computer codes that have been qualified against
available test data, operating plant data, and analytical benchmarks.
Monitoring reactivity balance additionally ensures that the nuclear
methods provide an accurate representation of the core reactivity.

Design calculations and safety analyses are performed for each fuel cycle
for the purpose of predetermining reactivity behavior and the RCS boron

8concentration requirements for reactivity control during fuel depletion.

The comparison between measured and predicted initial core reactivity
provides a normalization for the calculational models used to predict core
reactivity. If the measured and predicted RCS boron concentrations for
identical core conditions at beginning of cycle (BOC) do not agree, then
the assumptions used in the reload cycle design analysis or the
calculational models used to predict soluble boron requirements may not
be accurate. If reasonable agreement between measured and predicted
core reactivity exists at BOC, then the prediction may be normalized to
the measured boron concentration. Thereafter, any significant deviations
in the measured boron concentration from the predicted boron letdown
curve that develop during fuel depletion may be an indication that the

Wolf Creek- Unit 1 B 3.1.2-2 Revision 0
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I
BASESi-

APPLICABLE calculational model is not adequate for core bumups beyond BOC, or that
SAFETY ANALYSES an unexpected change in core conditions has occurred.
(continued)

The normalization of predicted RCS boron concentration to the measured
value may be performed after reaching RTP following startup from a
refueling outage, with the control rods in their normal positions for power
operation. The normalization is performed at BOC conditions, so that
core reactivity relative to predicted values can be continually monitored
and evaluated as core conditions change during the cycle.

Core reactivity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
1

| LCO Long term core reactivity behavior is a result of the core physics design
and cannot be easily altered once the core design is fixed. During,

| operation, therefore, the LCO can only be ensured through measurement
; and tracking, and appropriate actions taken as necessary. Large
| differences between actual and predicted core reactivity may indicate that
|' the' assumptions of the DBA and transient analyses are no longer valid, or

| ~ that the uncertainties in the Nuclear Design Methodology are larger than j
i expected. A limit on the reactivity balance ofi 1% Ak/k has been
| established based on engineering judgment. A 1% deviation in reactivity

from that predicted is larger than expected for normal operation and
should therefore be evaluated.

When measured core reactivity is within 1% ak/k of the predicted value at
steady state thermal conditions, the core is considered to be operating
within acceptable design limits. Since deviations from the limit are
normally detected by comparing predicted and measured steady state
RCS critical boron concentrations, the difference between measured and j
predicted values would be approximately 100 ppm (depending on the |

boron worth) before the limit is reached. These values are well within the 1

uncertainty limits for analysis of boron concentration samples, so that i

spurious violations of the limit due to uncertainty in measuring the RCS
| boron concentration are unlikely.

I

. APPLICABILITY - The limits on core reactivity must be maintained during MODES 1 and 2
because a reactivity balance must exist when the reactor is critical or
producing THERMAL POWER. As the fuel depletes,' core conditions are !
changing, and confirmation of the reactivity balance ensures the core is
operating as designed. This Specification does not apply in MODES 3,4,
and 5 because the reactor is shut down and the reactivity balance is not
changing.

l

I
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BASES

APPLICABILITY - In MODE 6, fuel loading results in a continually changing core reactivity.
(continued) Boron concentration requirements (LCO 3.g.1, " Boron Concentration")

ensure that fuel movements are performed within the bounds of the safety
analysis. An SDM demonstration is required during the first startup
following operations that could have altered core reactivity (e.g., fuel

- movement, conn rod replacement, control rod shuffling).
1

ACTIONS A.1 and A.2

Should an anomatv develop between measured and predicted core
reactivity, an eva1. son of the core design and safety analysis must be
performed. Core conditions are evaluated to determine their consistency
with input to design calculations. Measured core and process parameters
are evaluated to determine that they are within the bounds of the safety
analysis, and safety analysis calculational models are reviewed to verify
that they are adequate for representation of the core conditions. The
required Completion Time of 7 days is based on the low probability of a
DBA occurring during this period, and allows sufficent time to assess the
physical condition of the reactor and complete the evaluation of the core
design and safety analysis.

Following evaluations of the core design and safety analysis, the cause of
the reactivity anomaly may be resolved. If the cause of the reactivity
anomaly is a mismatch in core conditions at the time of RCS boron
concentration sampling, then a recalculation of the RCS boron
concentration requirements may be performed to demonstrate that core
reactivity is behaving as expected, if an unexpected physical change in
the condition of the core has occurred, it must be evaluated and
corrected, if possible. If the cause of the reactivity anomaly is in the

~

calculation technique, then the calculational models must be revised to
provide more accurate predictions. If any of these results are
demonstrated, and it is concluded that the reactor core is acceptable for
continued operation, then the boron letdown curve may be renormalized
and power operation may continue. If operational restrictions or additional
SRs are necessary to ensure the reactor core is acceptable for continued
operation, then they must be defined.

The required Completion Time of 7 days is adequate for preparing
whatever operating restrictions or surveillance's that may be required to
allow continued reactor operation.

Wolf Creek- Unit 1 B 3.1.2-4 Revision 0
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BASES

ACTIONS BJ
(continued)

If the core reactivity cannot be restored to within the 1% Ak/k limit, 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. If the SDM for MODE 3 is not met, then the boration required by
LCO 3.1.1 Required Action A.1 would occur. The allowed Completion
Time is reasonable, based on operating experience, for reaching MODE 3
from full power conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE SR 3.1.2.1
REQUIREMENTS

Core reactivity is verified by periodic comparisons of measured and
predicted RCS boron concentraSons. The comparison is made,
considering that other core conoitions are fixed or stable, including control
and shutdown rod position, moderator temperature, fuel temperature, fuel
depletion, xenon concentration, and samarium concentration. The
Surveillance is performed prior to entering MODE 1 as an initial check on
core conditions and design calculations at BOC. The SR is modified by a |
Note. The Note indicates that the normalization (if necessary) of
predicted core reactivity to the measured value must take place within the
first 60 effective full power days (EFPD) after each fuel loading. This |
allows sufficient time for core conditions to reach steady state, but j
prevents operation for a large fraction of the fuel cycle without '

establishing a benchmark for the design calculations. The required
subsequent Frequency of 31 EFPD, following the initial 60 EFPD after
entering MODE 1, is acceptable, based on the slow rate of core changes
due to fuel depletion and the presence of other indicators (QPTR, AFD,
etc.) for prompt indication of an anomaly.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 26, GDC 28, and GDC 29.

2. USAR, Chapter 15.
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B 3.1.3

.

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.3 Moderator Temperature Coefficient (MTC)

- BASES

BACKGROUND According to GDC 11 (Ref.1), the reactor core and its interaction with the
Reactor Coolant System (RCS) must be desigrnd for inherently stable
power operation, even in the possible event of an accident. In particular,
the not reactivity feedback in the system must compensate for any
unintended reactivity increases.

' The MTC relates a change in core reactivity to a change in reactor coolant
temperature (a positive MTC means that reactivity increases with
increasing moderator temperature; conversely, a negative MTC means
that reactivity decreases with increasing moderator temperature).

- Therefore, with a negative MTC, a coolant temperature increase wilF
cause a reactivity decrease, so that the coolant temperature tends to
retum toward its initial value. Reactivity increases that cause a coolant
temperature increase will thus be self limiting, and stable power operation
will result.

MTC values are predicted at selected bumups during the safety
evaluation analysis and are confirmed to be acceptable by
measurements. Reload cores are designed so that the beginning of cycle
(BOC) MTC is less than zero when THERMAL POWER is at RTP. The
actual value of the MTC is dependent on core characteristics, such as fuel
loading and reactor coolant soluble boron concentration. The core design
may require additional fixed distributed poisons to yield an MTC at BOC
within the range analyzed in the plant accdent analysis. The end of cycle
(EOC) MTC is also limited by the requirements of the accident analysis
and fuel cycles are evaluated to ensure that the MTC does not exceed the
EOC limit.

I
The limitations on MTC are provided to ensure that the value of this i

coefficient remains within the limiting conditions assumed in the USAR
accident and transient analyses.

If the LCO limits are not met, the unit response during transients may not
be as predicted. The core could violate criteria that prohibit a retum to
criticality, or the departure from nucleate boiling ratio criteria of the
approved correlation may be violated, which could lead to a loss of the
fuel cladding integrity.
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MTC
B 3.1.3

BASES

BACKGROUND The SRs for measurement of the MTC at the beginning and near the end
(continued) of the fuel cycle are adequate to confirm that the MTC remains within its

limits, since this coefficient changes slowly, due principally to the
reduction in RCS boron concentration associated with fuel burnup.

APPLICABLE The acceptance criteria for the specified MTC are:
SAFETY ANALYSES

a. The MTC values must remain within the bounds of those used in
the accident analysis (Ref. 2); and

b. The MTC must be such that inherently stable power operations
result during normal operation and accidents, such as overheating
and overcooling events.

The USAR, Chapter 15 (Ref. 2), contains analyses of accidents that result
in both overheating and overcooling of the reactor core. MTC is one of
the controlling parameters for core reactivity in these accidents. Both the
most positive value and most negative value of the MTC are important to
safety, and both values must be b2unded. Values used in the analyses
consider worst case conditions to ensure that the accident results are
bounding (Ref. 3). |

The consequences of accidents that cause core overheating must be
,

evaluated when the MTC is positive. Such accidents include the rod
withdrawal transient from either zero (Ref. 2 ) or RTP, loss of main
feedwater flow, and loss of forced reactor coolant flow. The
consequences of accidents that cause core overcooling must be
evaluated when the MTC is negative. Such accidents include sudden
feedwater flow increase and sudden decrease in feedwater temperature.

I

In order to ensure a bounding accident analysis, the MTC is assumed to
be its most limiting value for the analysis conditions appropriate to each
accident. The bounding value is determined by considering rodded and
unrodded conditions, whether the reactor is at full or zero power, and
whether it is the BOC or EOC life. The most conservative combination
appropriate to the accident is then used for the analysis (Ref. 2).

MTC values are bounded in reload safety evaluations assuming steady
state conditions at BOC and EOC. An EOC measurement is conducted at
conditions when the RCS boron concentration reaches a boron
concentration equivalent to 300 ppm at an equilibrium, all rods out, RTP
condition. The measured value may be extrapolated to project the EOC
value, in order to confirm reload design predictions.

Wolf Creek - Unit 1 B 3.1.3-2 Revision 0
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MTC
B 3.1.3

BASES

APPLICABLE MTC satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). Even though it is not
SAFET/ ANALYSES directly observed and controlled from the control room, MTC is considered

(continued) an initial condition process variable because of its dependence on boron
concentration.

LCO LCO 3.1.3 requires the MTC to be within specified limits of the COLR to
ensure that the core operates within tne assumptions of the accident
analysis. During the reload core safety evaluation, the MTC is analyzed
to determine that its values remain within the bounds of the original
accident analysis during operation.

Assumptions made in safety analyses require that the MTC be less
positive than a given upper bound and less negative than a given lower
bound. The MTC is most positive near BOC; this upper bound must not
be exceeded. This maximum upper limit occurs near BOC, all rods out
(ARO), hot zero power conditions. At EOC the MTC takes on its most
negative value, when the lower bound becomes important. This LCO
exists to ensure that both the upper and lower bounds are not exceeded. |

During operation, therefore, the conditions of the LCO can only be
ensured through measurement. The Surveillance checks at BOC and
EOC on MTC provide confirmation that the MTC is behaving as
anticipated so that the acceptance criteria are met.

The LCO establishes a maximum positive value that cannot be exceeded.
The BOC positive limit and the EOC negative limit are established in the
COLR to allow specifying limits for each particular cycle. This permits the
unit to take advantage of improved fuel management and changes in unit
operating schedule.

APPLICABILITY Technical Specifications place both LCO and SR values on MTC, based I

on the safety analysis assumptions described above.
,

in MODE 1, the limits on MTC must be maintained to ensure that any |
accident initiated from THERMAL POWER operation will not violate the
design assumptions o. ...e accident analysis. In MODE 2 with the reactor
critical, the upper limit must also be maintained to ensure that startup and
subcritical accidents (such as the uncontrolled CONTROL ROD assembly
or group withdrawal) will not violate the assumptions of the accident
analysis. The lower MTC limit must be maintained in MODES 2 and 3, in
addition to MODE 1, to ensure that cooldown accidents will not violate the
assumptions of the accident analysis. In MODES 4,5, and 6, this LCO is
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MTC
B 3.1.3

BASES

APPLICABILITY not applicable, since no Design Basis Accidents using thu MTC as an
(continued) - analysis assumption are initiated from these MODES.

'

ACTIONS AJ
If the BOC MTC limit is violated, administrative withdrawal limits for control
banks must be established to maintain the MTC within its limits. The MTC
becomes more negative with control bank insertion and decreased boron _
concentration. A Completion Time of 24 hours provides enough time for
evaluating the MTC measurement and computing the required bank

-

withdrawallimits.
.

As cycle bumup is increased, the RCS boron concentration will be
reduced. The reduced boron concentration causes the MTC to become . ,

more negative. Using physics calculations, the time in cycle life at which
the calculated MTC will meet the LCO requirement can be determined. At
this point in core life Condition A no longer exists. The unit is no longer in
the Required Action, so the administrative withdrawal limits are no longer
in effect.

B_:,1

If the required administrative withdrawallimits at BOC are not established
within 24 hours, the unit must be brought to MODE 2 with k, < 1.0 to
prevent operation with an MTC that is more positive than that assumed in
safety analyses. Taking the plant to MODE 2 with K, < 1.0 is for the
purpose of meeting the LCO Mode Applicability requiremer4s within the
allowed Completion Time. In accordance with plant procedures, the plant
is brought to MODE 3 to allow for more stable plant conditions prior to
resumption of power operation.

The allowed Completion Time of 6 hours is reasonable, based on
operating experience, for reaching the required MODE from full power
conditions in an orderly manner and without challenging plant systems.

C.1

Exceeding the EOC MTC limit means that the safety analysis
assumptions for the EOC accidents that use a bounding negative MTC

. value may be invalid. If the EOC MTC limit is exceeded, the plant must
' be brought to a MODE or condition in which the LCO requirements are

!
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MTC
B 3.1.3

BASES

ACTIONS C.1 (continued)

not applicable. To achieve this status, the unit must be brought to at least
MODE 4 within 12 hours.

The allowea Completion Time is reasonable, based on operating
experience, for reaching the required MODE from full power conditions
in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.1.3.1
REQUIREMENTS

This SR requires measurement of the MTC at BOC prior to entering
MODE 1 in order to demonstra'.e compliance with the most positive MTC
LCO. Meeting the BOC limit prior to entering MODE 1 ensures that the
limit will also be met at higher power levels.

The BOC MTC value for ARO will be inferred from isothermal temperature
coefficient measurements obtained during the physics tests after

,

refuelir g. The ARO value can be directly compared to the BOC MTC limit
of the LCO. If required, measurement results and predicted design values
can be used to establish administrative withdrawal limits for control banks.

SR 3.1.3.2

in similar fashion, the LCO demands that the MTC be less negative than
the specified value for EOC full power conditions. This measurement may
be performed at any THERMAL POWER, but it's results must be
extrapolated to the conditions of RTP and all banks withdrawn in order to
make a proper comparison with the LCO value. Because the RTP MTC
value will gradually become more negative with further core depletion and
boron concentration reduction, a 300 ppm SR value of MTC should
necessarily be less negative than the EOC LCO limit. The 300 ppm SR
value is sufficiently less negative than the EOC LCO limit value to ensure
that the LCO limit will be met when the 300 ppm Surveillance criterion is
met.

I
SR 3.1.3.2 is modified by three Notes that include the following I
requirements:

1. The SR is required to be performed once each cycle within 7
effective full power days (EFPDs) after reaching the equivalent of
an equilibrium RTP all rods out (ARO) boron concentration of 300
ppm.
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B 3.1.3

BASES

SURVEILLANCE SR 3.1.3.2 (continued)
REQUIREMENTS

2. If the 300 ppm Surveillance limit is exceeded, it is possible that the
EOC limit on MTC couk be reached before the planned EOC.
Because the MTC changes slowly with core depletion, the
Frequency of 14 effective full power days is sufficient to avoid
exceeding the EOC limit.

3. The Surveillance limit for RTP boron concentration of 60 ppm is
conservative. If the measured MTC at 60 ppm is less negative
than the 60 ppm Surveillance limit, the EOC limit will not be
exceeded because of the gradual manner in which MTC changes
with core burnup

REFERENCES 1. 10 CFR 50, Appendix A, GDC 11.

2. USAR, Chapter 15.

3. NSAG-007, " Reload Safety Evaluation Methodology for the Wolf
Creek Generating Station."

l

I

|
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Rod Group Alignm:nt Limits
B 3.1.4

8 3.1 REACTIVITY CONTROL SYSTEMS - 1

,

B 3.1.4 Rod Group Alignment Limits |
.

BASES

BACKGROUND The OPERABILITY of the shutdown and control rods is an initial
assumptioq in all safety analyses that assume rod inst tion upon reactor '

trip. Maximum rod misalignment is an initial assumption in the safety
analysis that directly affects core power distributions and assumptions of
available SDM.

The applicable criteria for these reactivity and power distribution design
requirements are 10 CFR 50, Appendix A, GDC 10, * Reactor Design,"
GDC 26, " Reactivity Control System Redundancy and Capability" (Ref.1), ,

and 10 CFR 50.46, " Acceptance Criteria for Emergency Core Cooling |
Systems for Light Water Nuclear Power Plants" (Ref. 2).

'

Mechanical or electrical failures may cause a control rod to become
inoperable or to become misaligned from its group. Control rod ,

inoperability or misalignment may cause increased power peaking, due to
'

the asymmetric reactivity distribution and a reduction in the total available
rod worth for reactor shutdown. Therefore, control rod alignment and i

OPERABILITY are related to core operation in design power peaking
limits and the core design requirement of a minimum SDM.

Limits on control rod alignment have been established, and all rod
positions are monitored and controlled during power operation to ensure
that the power distribution and reactivity limits defined by the design
power peaking and SDM limits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved by their
control rod drive mechanisms (CRDMs).- Each CRDM moves its RCCA
one step (approximately 5/8 inch) at a time, but at varying rates (steps per
minute) depending on the signal output from the Rod Control System.

The RCCAs are divided among four control banks and five shutdown
banks. Each bank may be further subdivided into two groups to provide
for precise reactivity control. A group consists of two or more RCCAs that
are electrically paralleled to step simultaneously. Groups within a bank
are moved in a staggered fashion, but always within one step of each
other. All control banks contain two groups. Two shutdown banks (A and
B) contain two groups and the remaining three shutdown banks (C, D,

I.
and E) contain one group.
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' ;



I ]
Rod Group Alignm:nt Limits

B 3.1.4

_ BASES

BACKGROUND The shutdown banks are maintained either in the fully inserted or fully
(continued) withdrawn position. The control banks are moved in an overlap pattem,

using the following y :thdrawal sequence: When control bank A reaches a
predetermined height in the core, control bank B begins to move out with
control bank A. Control bank A stops at the position of maximum
withdrawal, and control bank B continues to move out. When control
bank B reaches a predetermined height, control bank C begins to move
out with control bank B. This sequence continues until control banks A, B,

.

and C are at the fully withdrawn position, and control bank D is j
approximately halfway withdrawn. The insertion sequence is the opposite {

of the withdrawal sequence. The control rods are arranged in a radially
symmetric pattern, so that control bank motion does not introduce radial
asymmetries in the core power distributions.

The axial position of shutdown rods and control rods is indicated by two
separate and independent systems, which are the Bank Demand Position
Indication System (commonly called group step counters) and the Digital
Rod Position Indication (DRPI) System.

The Bank Demand Position Indication System counta the pulses from the
Rod Control System that moves the rods. There is one step counter for
each group of rods. Individual rods in a group all receive the same signal
to move and should, therefore, all be at the same position indicated by the
group step counter for that group. The Bank Demand Position Indication
System is considered highly precise (i 1 step or i 5/8 inch). If a rod does
not move one step for each demand pulse, the step counter will still count
the pulse and incorrectly reflect the position of the rod.

1

The DRPI System provides a highly accurate indication of actual rod i
position, but at a lower precision than the step counters. This system is
based on inductive analog signals from a series of coils spaced along a
hollow tube. To increase the reliability of the system, the inductive coils
are connected attemately to data system A or B. Thus, if one data system
fails, the DRPI will go on half accuracy. The DRPI System is capable of
monitoring rod position,within at least i 12 steps with either full accuracy
orhalf accuracy.

APPLICABLE Control rod misalignment accidents are analyzed in the safety analysis
1

SAFETY ANALYSES (Ref. 3).' The acceptance criteria for addressing control rod inoperability j

or misalignment are that:

a. There be no violations of:

1. . specified acceptable fuel design limits, or
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Rod Group Alignm:nt Limits
B 3.1.4

BASES

APPLICABLE 2. Reactor Coolant System (RCS) pre",4ure boundary
SAFETY ANALYSES integrity; and

(continued)
b. The core remains subcritical after accident transients.

Two types of misalignment are distinguished. During movement of a
control rod group, one rod may stop moving, while the other rods in the
group continue. This condition may cause excessive power peaking. The
secoM Npe cf misalignment occurs if ona rod fails to insert upon a
rec Q snd remains stuck fully withdrawn. This condition requires an
evalua, a to determine that sufficient reactivity worth is held in the control
rods to meet the SDM requirement, with the maximum worth rod stuck
fully withdrawn.

Two types of unalysis are performed in regard to static rod misalignment 1

(Ref. 3). With control banks at their insertion limits, one type of analysis
considers the case when any one rod is completely inserted into the core.
The second type of analysis considers the case of a completely withdrawn
single rod from bank D inserted to its insertion limit. Satisfying limits on
departure from nucleate boiling ratio in both of these cases bounds the
situation when a rod is misaligned from its group by 12 steos.

Another type of misalignment occurs if one RCCA fails to insert upon a
reactor trip and remains stuck fully withdrawn. This condition is assumed
in the evaluation to determine that the required SDM is met with the
maximum worth RCCA also fully withdrawn (Ref. 3).

The Required Actions in this LCO ensure that either deviations from the
alignment limits will be corrected or that THERMAL POWER will be
adjusted so that excessive local linear heat rates (LHRs) will not occur,
and that the requirements on SDM and ejected rod worth are preserved.

Continued operation of the reactor with a misaligned control rod is allowed
if the heat flux hot channel factor (F (Z)) (and the nuclear enthalpy hoto

channel factor (FL) are verified to be within their limits in the COLR and
the safety analysis is verified to remain valid. When a control rod is
misaligned, the assumptions that are used to determine the rod insertion
limits, AFD limits, and quadrant power tilt limits are not preserved.
Therefore, the limits may not preserve the design peaking factors, and
F (Z) and FL must be verified directly by incore mapping. Baseso

Section 3.2 (Power Distribution Limits) contains more complete
discussions of the relation of F (Z) and FL to the operating limits.o

Wolf Creek - Unit i B 3.1.4-3 Revision 0
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Roa Group Alignm:nt Limits
B 3.1.4

BASES

APPLICABLE Shutdown and control rod OPEEABILITY and alignment are directly
i SAFETY ANALYSES related to povirer distributions and SDM, which are initial conditions

(continued) assumed in safety analyses. Thuefore they satisfy Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO. The limits on shutdown or control rod alignments ensure that the
assumptions in the safety analysis will remain valid. The requirements on
rod OPERABILITY ensure that upon reactor trip, the assumed reactivity
will be available and will be inserted. The rod OPERABILITY
requirements are separate from the alignment requirements which ensure
' hat the RCCAs and banks maintain the correct power distribution and rod
a.ignment. The rod OPERABILITY requirement is satisfied provided the
rod is trippable and meets the rod drop time requirements of SR 3.1.4.3.
Rod control malfunctions that result in the inability to move a rod (i.e. rod
lift coil failures), but that do not impact trippability, do not necessanly
result in rod inoperability.

The requirement to maintain the rod alignment to within plus or minus
12 steps of their group step counter demand position is conservative. The
minimum misalignment assumed in safety analysis is 24 steps
(15 inches), and in some cases a total misalignment from fully withdrawn
to fully inserted is assumed.

Failure to meet the requiremente of this LCO may produce unacceptable
power peaking factors and LHRs, or unacceptable SDMs, all of which
may constitute initial conditions inconsistent with the safety analysis.

APPLICABILITY The requirements on RCCA OPERABILITY and alignment are applicable I

in MODES 1 and 2 because these are the orily MODES in which neutron
(or fission) power is generated, and the OPERABILITY (i.e., trippability)
and alignment of rods have the potential to affect the safety of the plant. |
In MODES 3,4,5, and 6, the alignment limits do not apply because the J
reactor is shut down and not producing fission power, and verification of
SDM is not dependent upon verification of rod insertion limits as in ,

MODES 1 and 2. In the shutdown MODES, the OPERABILITY of the
shutdown and control rods has the potential to affect the required SDM,
but this effect con be compensated for by an increase in the boron
concentration of the RCS. See LCO 3.1.1; * SHUTDOWN MARGIN
(SDM),' for SDM in MODES 3,4, and 5 and LCO 3.9.1, * Boron
Concentration," for boron concentration requirements during refueling.
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Rod Grcup Alignment Limits

,
B 3.1.4

!

!
! BASES

ACTIONS A.1.1 and A.1.2

When one or more rods are inoperable, there is a possibility that the
| required SDM may be adversely affected. Under these conditions, it la
! important to determine the SDM, and if it is less than the required value,

initiate boration until the required SDM is recovered. The Completion
Time of 1 hour is adequate for determining SDM and, if necessary,
aligning and starting the necessary systems and components to initiate
boration.

In this situation, SDM verification must include the worth of the untrippable
rod, as well as a rod of maximum worth.

A:2_

if the inopera;)le rod (s) cannot be restored to OPERABLE status, the plant
must be brought to a MODE or condition in which the LCO requirements,

! are not applicable. To achieve this status, the unit must be brought to at
least MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on operating
experience, for reaching MODE 3 from full power conditiens in an orderly
manner and without challenging plant syst*ms.

1

When a rod becomes misaligned, it can usually be moved and is still
trippable. If the rod can be realigned within the Completion Time of
1 hour, local xenon redistribution during this short interval will not be
significant, and operation may proceed without further restriction.

An aF.eme'ive to realigning a single misaligned RCCA to the group
demand position is to align the remainder of the group to the position of
the misaligned RCCA. However, this must be done without violating the
bank sequern,e, uvesimp, and insertion limits specified in LCO 3.1.5, !

" Shutdown Bank insertion Limits," and LCO 3.1.6, " Control Bank Insertion j

Limits." The Completion Time of 1 hour gives the operator sufficient time
to adjust the rod positions in an orderly manner.

|' \
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Rod Group Alignmsnt Limits
B 3.1.4

.

MSES

ACTIONS B.2.1.1 and B.2.1.2

(continued)
Wsth a m Migned rod, SDM must be verified to be within limit or boration
must be ir.. 'sted to restore SDM to within limit.

In many cases, realigning the remainder of the group to the misaligned
rod may not be desirable. For example, realigning control bank B to a rod
that is misaligned 15 steos from the top of the core would require a
significant power reduction, since control bank D must be fully inserted
and control bank C must be inserted to approximately 100 steps in order
to maintain proper overlap.-

Power operation may continue with one i A OPERABLE but
misaligned, provided that SDM is verifie ahin 1 hour. The Cornpletion
Time of 1 hour represents the time nect,.sary for determining the actual
unit SDM and, if necessary, aligning and starting the necessary systems
and components to initiate boration.

!B.2.2, B.2.3, B.2.4, B.2.5, and 8.2.6

For continued operation with a misaligned rod, reactor power must be
reduced, SDM must periodically be verified within limits, hot channel
factors (F (Z) and FL) must be verified within limits, and the safetyo ,

analyses must be re-evaluated to confirm continued operation is
permissible.

I

Reduction of power to 75% RTP ensures that local LHR increases due to
a misaligned RCCA will not cause the core design criteria to be exceeded
(Ref. 4). The Completion Time of 2 hours gives the operator sufficient
time to accomplish an orderly power reduction without challenging the
Reactor Protection System.

Wien a rod is known to be misaligned, there is a potential to impact the
SDM. Since the core conditions can change with time, periodic
verificaticn of SDM is required. A Frequency of 12 hours is sufficient to
ensure this requirement continues to be met.

Verifying that F (Z) and FL are within the required limits ensures thato

current operation at 75% RTP with a rod misaligned is not resulting in
power distributions that may invalidate safety analysis assumptions at full
power. The Completion Time of 72 hours allows sufficient time to obtain -|
flux maps of the core power distribution using the incore flux mapping
system and to calculate Fo(Z) and FL.
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Rod Group AlignmInt Limits
B 3.1.4

BASES

I ACTIONS B.2.2, B.2.3, 8.2.4, B.2.5, and 8.2.6 (continued)

Once current conditions have been verified acceptable, time is available
to perform evaluations of accident rnalysis to determine that core limits
will not be exceeded during a Design Basis Event for the duration of
operation under these conditions. The accident analyses presented in
USAR Chapter 15 (Ref. 4) that may be adversely affected will be
evaluated to ensure that the analyses results remain valid for the duration
of continued operation under these conditions. A Completion Time of

| 5 days is sufficient time to obtain the required input data and to perform
i the analysis,

i

! C.1

| When Required Actions cannot be completed within their Completion
; Time, the unit must be brought to a MODE or Condition in which the LCO
; requirements are not applicable. To achieve this status, the unit must be
i brought to at least MODE 3 within 6 hours, which obviates concems about

the development of undesirable xenon or power distributions. The
allowed Completion Time of 6 hours is reasonable, based on operating

L experience, for reaching MODE 3 from full power conditions in an orderly
manner and without challenging the plant systems.

D.1.1 and D.1.2

More than one rod becoming misaligned frem its group demand position
is not expected, and has the potential to reduce SDM. Therefore, SDM
must be evaluated. One hour allows the operator adequate time to
determine SDM. Restoration of the required SDM, if necessary, requires
increasing the RCS boron concentration to provide negative reactivity, as
described in the Bases for LCO 3.1.1. The required Cornpletion Time of
1 hour for initiating boration is reasonable, based on the time required for
potential xenon redistribution, the low probability of an accident occurring,
and the steps required to complete the action. This allows the operator
sufficient time to align the required valves and start the boric acid pumps.
Boration will continue until the required SDM is restored.|

M
If more than one rod is found to be misaligned or becomes misaligned
because of bank movement, the unit conditions fall outside of the accident

'

analysis assumptions. Therefore, the unit must be brought to a MODE or
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Rod Grcup Alignm:nt Limits
B 3.1.4

'

BASES

ACTIONS DJ (continued)

Condition in which the LCO requirements are not applicable. To achieve
this status, the unit must be brought to at least MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on operating
experience, for reaching MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

Verification that individual rod positions are within alignment limits at a
Frequency of 12 hours provides a history that allows the operator to
detect a rod that is beginning to deviate from it's expected position. The
specified Frequency takes into account other rod position information that -
is continuously available to the operator in the control room, so that during
actual rod motion, deviations can immediately be detected.

SR 3.1.4.2

Verifying each rod is OPERABLE would require that each rod be tripped.
However, in MODES 1 and 2, tripping each control rod would result in
radial or axial power tilts, or oscillations. Exercising each individual
control rod every 92 days provides confidence that all rods continue to be
OPERABLE without exceeding the alignment limit, even if they are not f
regularly tripped. Moving each control rod by 10 steps will not cause J
radial or axial power tilts, or oscillations, to occur. The 92 day Frequency
takes into consideration other information available to the operator in the
control room and SR 3.1.4.1, which is performed more frequently and i

adds to the determination of OPERABILITY of the rods. Between or
during required performances of SR 3.1.4.2 (determination of control rod
OPERABILITY by movement), if a rod (s) is discovered to be immovable,
but remains trippable, the control rod (s) is considered to be OPERABLE.
At any time, if a rod (s) is immovable, a determination of the trippability
(OPERABILITY) of the control rod (s) must be made, and appropriate
action taken.

SR 3.1.4.3

Verification of rod drop times allows the operator to determine that the
maximum rod drop time permitted is consistent with the assumed rod drop
time used in the safety analysis. Measuring rod drop times prior to
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B 3.1.4

i

| BASES
|
'

SURVEILLANCE SR 3.1.4.3 (continued)
REQUIREMENTS

reactor criticality, after reactor vessel head removal, ensures that the
reactor intemals and rod drive mechanism will not interfere with rod
motion or rod drop time, and that no degradation in these systems has
occurred that would adversely affect control rod motion or drop time. This
testing is performed with all RCPs operating and the average moderator
temperature 2 500 F to simulate a reactor trip under actual conditions.

This Surveillance is performed during a plant outage, due to the plant
conditions needed to perform the SR and the potential for an unplanned
plant transient if the Surveillance were performed with the reactor at
power.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10 and GDC 26.

2. 10 CFR 50.46.

3. USAR, Section 15.4.3.

4. USAR, Chapter 15.
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Shutdown B:nk Insertion Limits
B 3.1.5

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.5 Shutdown Bank insertion Limits

BASES

BACKGROUND The insertion limits of the shutdown and control rods are initial
assumptions in all safety analyses that assume rod insertion upon reactor
trip. The insertion limits directly affect core power and fuel bumup
distributions and assumptions of availabie ejected rod worth, SDM and
initial reactivity insertion rate.

The applicable criteria for these reactivity and power distribution design
requirements are 10 CFR 50, Appendix A, GDC 10, * Reactor Design,"
GDC 26, " Reactivity Control System Redundancy and Capability," GDC
28, " Reactivity Limits" (Ref.1), and 10 CFR 50.46, " Acceptance Criteria
for Emergency Core Cooling Systems for Light Water Nuclear Power
Reactors" (Ref. 2). Limits on rod insertion have been established, and all
rod positions are monitored and controlled during power operation to
ensure that the power distribution and reactivity limits defined by the
design power peaking and SDM limits are preserved.

The rod cluster control assemblies (RCCAs) are divided among four
control banks and five shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivity control. A
group consists of two or more RCCAs that are electrically paralleled to
step simultaneously. Groups within a bank are moved in a staggered
fashion, but always within one step of each other. Three shutdown banks
(C, D, and E) consist of a single group. See LCO 3.1.4, " Rod Group
Alignment Limits," for control and shutdown rod OPERABILITY and
alignment requirements, and LCO 3.1.7, " Rod Position Indication," for
position indication requirements.

The control banks are used for precise reactivity control of the reactor.
The positions of the control banks can be controlled manually, or
automatically by the Rod Control System. They are capable of adding

I

negative reactivity very quickly (compared to borating). The control banks
'

must be maintained above designed insertion limits and are typically near
the fully withdrawn position during normal full power operations. Hence,
they are not capable of adding a large amount of positive reactivity. The
design calculations are performed with the assumption that the shutdown l
banks are withdrawn first. The shutdown banks can be fully withdrawn
without the core going critical. This provides available negative reactivity
in the event of boration errors. The shutdown banks are controlled

Y
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Shutdown Bank Insertion Limits
B 3.1.5

BASES

BACKGROUND manually by the control room ope ~ator. During normal unit operation, the
(continued) shutdown banks are either fully withdrawn or fully inserted. The shutdown

banks must be completely withdrawn from the core, prior to withdrawing
any control banks during an approach to criticality. The shutdown banks
are then left in this position until the reactor is shut down. They affect core
power and burnup distribution, and add negative reactivity to shut down
the reactor upon receipt of a reactor trip signal.

APPLICABLE On a reactor trip, all RCCAs (shutdown banks and control banks), except
SAFETY ANALYSES the most reactive RCCA, are assumed to insert into the core. The

shutdown banks shall be at or above their insertion limits and available to
_

insert the maximum amount of negative reactivity on a reactor trip signal.
The control banks may be partially inserted in the core, as allowed by
LCO 3.1.6, " Control Bank Inserticn Limits." The shutdown bank and

_

control bank insertion limits are established to ensure that a sufficient
amount of negative reactivity is available to shut down the reactor and
maintain the required SDM (m LCO 3.1.1, " SHUTDOWN MARGIN
(SDM)") following a reactor trip from full power. The combination of
control banks and shutdown banks (less the most reactive RCCA, which
is assumed to be fully withdrawn) is sufficient to take the reactor from full
power conditions at rated temperature to zero power, and to maintain the
required SDM at rated no load temperature (Ref. 3). The shutdown bank
insertion limit also limits the reactivity worth of an ejected shutdown rod.

The acceptance criteria for addressing shutdown and control rod bank
insertion limits and inoperability or misalignment is that;

a. There be no violations of:

1. specified acceptable fuel design limits, or
2. RCS pressure boundary integrity; and

b. The core remains subentical after accident transients.

As such, the shutdown bank insertion limits affect safety analysis
involving core mactivity and SDM (Ref. 3).

The shutdown bank insertion limits preserve an init!al condition assumed
in the safety analyses and, as such, satisfy Criterion 2 of 10 CFP
50.36(c)(2)(ii).
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Shutdown B!nk Insertion Limits
B 3.1.5

BASES

LCO The shutdown banks must be within their insertion limits any time the
reactor is critical or approaching criticality. This ensures that a sufficient
amount of negative coactivity is available to shut down the reactor and
maintain the required SDM following a reactor trip.

The shutdown bank insertion limits are defined in the COLR.

APPLICABILITY The shutdown banks must be within their insertion limits, with the reactor -
in MODE 1 and in MODE 2 with any control bank not fully inserted. The
applicability in MODE 2 begins at initial control bank withdrawal, during
an approach to criticality, and continues throughout MODE 2, until all
control bank rods are again fully inserted by reactor trip or by shutdown.
This ensures that a sufficient amount of negative reactivity is available to
shut down the reactor and maintain the required SDM following a reactor
trip. The shutdown banks do not have to be within their insertion limits in
MODE 3, unless an approach to criticality is being made. In MODE 3,4,
5, or 6, the shutdown banks are usually fully inserted in the core to
contribute to the SDM. Refer to LCO 3.1.1 for SDM requirements in
MODES 2 with K, < 1.0, 3, 4, and 5. LCO 3.9.1, " Boron Concentration,"
ensures adequate SDM in MODE 6.

The Applicability requirements have been modified by a Note indicating
the LCO requirement is suspended during SR 3.1.4.2. This SR verifies
the freedom of the rods to move, and requires the shutdown bank to move
below the LCO limits, which would normally violate the LCO.

ACTIONS A.1.1, A.1.2 and A.2

When one or more shutdown banks is not within insertion limits,2 hours is
allowed to restore the shutdown banks to within the insertion limits. This
is necessary because the available SDM may be significantly reduced,
with one or more of the shutdown banks not within their insertion limits.
Also, verification of SDM or initiation of boration within 1 hour is required,
since the SDM in MODES 1 and 2 is ensured by adhering to the control
and shutdown bank insertion limits (see LCO 3.1.1). If shutdown banks
are not within their insertion limits, then SDM will be verified by performing
a reactivity balance calculation, considering the effects listed in the
BASES for SR 3.1.1.1.

The allowed Completion Time of 2 hours provides an acceptable time for
'

evaluating and repairing minor problems without allowing the plant to
remain in an unacceptable condition for an extended period of time.

|
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Shutdown Bank Insertion Limits
B 3.1.5

BASES

ACTIONS BJ
-(continued) -

If the shutdown banks cannot be restored to within their insertion limits
: within 2 hours, the unit must be brought to a MODE 3 where the LCO is
not applicable. The allowed Completion Time of 6 hours is reasonable,
based on operating experience, for reaching the required MODE from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE . SR 3.1.5.1
REQUIREMENTS .

Verification that the shutdown banks are within their insertion limits prior to -

an approach to criticality ensures that when the reactor is critical, or being
taken critical, the shutdown banks will be available to shut down the
reactor, and the raquired SDM will be maintained following a reactor trip.
This SR and Frequency ensure that the shutdown banks are withdrawn
before the control banks are withdrawn during a unit startup.

Since the shutdown bar,ks are positioned manually by the control room
operator, a verification of shutdown bank position at a Frequency of
12 hours, after the reactor is taken critical, is adequate to ensure that they
are within their insertion limits. Also, the 12 hour Frequency takes into
account other information available in the control room for the purpose of
monitoring the status of shutdown rods.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 10, GDC 26, and GDC 28.

2. 10 CFR 50.46.

3. USAR, Section 4.3.1.5.

|
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| Control B:nk Insertion Limits i

B 3.1.6
|

l

B 3.1 REACTIVITY CONTROL SYSTEMS 1

i

B 3.1.6 Control Bank Insertion Limits

,

|
BASES

BACKGROUND The insertion limits of the shutdown and control rods are initial
i assumptions in all safety analyses that assume rod insertion upon reactor
; trip. The insertion limits directly affect core power and fuel bumup

distributions and assumptions of available SDM, and initial reactivity
insertion rate.

The applicable criteria for these reactivity and power distribution design
requirements are 10 CFR 50, Appendix A, GDC 10, " Reactor Design,"
GDC 26, " Reactivity Control System Redundancy and Capability," GDC
28, " Reactivity Limits" (Ref.1), and 10 CFR 50.46, " Acceptance Criteria
for Emergency Core Cooling Systems for Light Water Nuclear Power j
Reactors"(Ref. 2). Limits on rod insertion have been established, and all |
rod positions are monitored and controlled during power operation to
ensure that the power distribution and reactivity limits defined by the
design power peaking and SDM limits are preserved. j

The rod cluster control assemblies (RCCAs) are divided among four
control banks and five shutdown banks. Each bank may be further
subdivided into two groups to provide for precise reactivity control. A
group consists of two or more RCCAs that are electrically paralleled to
step simultaneously. Groups within a bank are moved in a staggered
fashion, but always within one step of each other. Three shutdown banks
(C, D, and E) consist of a single group. See LCO 3.1.4, " Rod Group
Alignment Limits," for control and shutdown rod OPERABILITY and
alignment requirements, and LCO 3.1.7, " Rod Position Indication," for
position indication requiremente. |

The control bank insertion limits are specified in the COLR.

The COLR also indicates how the control banks are moved in an overlap
pattern. Overlap is the distance traveled together by two control banks.

The control banks are used for precise reactivity control of the reactor.
The positions of the control banks can be controlled manually, or
automatically by the Rod Control System. They are capable of adding
reactivity very quickly (compared to borating or diluting). The control
banks must be maintained above design insertion limits and are typically
near the fully withdrawn position during normal full power operation.

Wolf Creek - Unit 1 B 3.1.6-1 Revision 0
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i. Centrol BCnk Insertion Limits
!

B 3.1.6

..

BASES

| BACKGROUND The power density at any point in the core must be limited, so that the fuel
' (continued) design criteria are maintained. Together, LCO 3.1.4, " Rod Group

Alignment Limits," LCO 3.1.5, * Shutdown Bank Insertion Limits,"
LCO 3.1.6, " Control Bank Insertion Limits," LCO 3.2.3, "AXlAL FLUX
DIFFERENCE (AFD)," and LCO 3.2.4, " QUADRANT POWER TILT
RATIO (QPTR)," provide limits on control component operation and on,

l monitored process variables, which ensure that the core operates within
the fuel design criteria.

The shutdown and control bank insertion and alignment limits, AFD, and
QPTR are process variables that together characterize and control the
three dimensional power distribution of the reactor core. Additionally, the
control bank insertion limits control the reactivity that could be added in -

the event of a rod ejection accident, and the shutdown and control bank
insertion limits ensure the required SDM is maintained.

Operation within the subject LCO limits will prevent fuel cladding failures
that would breach the primary fission product barrier and release fission
products to the reactor coolant in the event of a loss of coolant accident
(LOCA), loss of flow, ejected rod, or other accident requiring termination
by a Reactor Trip System (RTS) trip function,

APPLICABLE The shutdown and control bank insertion limits, AFD, and QPTR LCOs
SAFETY ANALYSES are required to prevent power distributions that could result in fuel

cladding failures in the event of a LOCA, loss of flow, ejected rod, or other
accident requiring termination by an RTS trip function.

The acceptance criteria for addressing shutdown and control bank
insertion limits and inoperability or misalignment are that:

a. There be no violations of:

1. spec'fied acceptable fuel design limits, or
2. Reactor Coolant System pressure boundary integrity;

and

b. The core remains subentical after accident transients.

As such, the shutdown and control bank insertion limits affect safety
analysis involving core reactivity and power distributions (Ref. 3).

|
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Control Brnk Insertion Limits
B 3.1.6

BASES

APPLICABLE The SDM requirement is ensured by limiting the control and shutdown
SAFETY ANALYSES bank insertion limits so that allowable inserted worth of the RCCAs is such

(continued) that sufficient reactivity is available in the rods to shut down the reactor to '
,

| hot zero power with a reactivity margin that assumes the maximum worth
RCCA remains fully w!thdrawn upon trip (Ref. 4).

Operation at the insertion limits or AFD limits may approach the maximum
allowable linear heat generation rate or peaking factor with the allowed
QPTR present. Operation at the insertion limit may also indicate the
maximum ejected RCCA worth could be equal to the limiting value in fuel

| cycles that have sufficiently high ejected RCCA worths.
!

The control and shutdown bank insertion limits ensure that safety
analyses assumptions for SDM, ejected rod worth, and power distribution
peaking factors are preserved (Ref. 5).

The insertion limits satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii), in that
they are initial conditions assumed in the safety analysis.

L

LCO The limits on control banks sequence, overlap, and physical insertion, as
defined in the COLR, must be maintained because they serve the function

j of preserving power distribution, ensuring that the SDM is maintained,
| ensuring that ejected rod worth is maintained, and ensuring adequate
'

negative reactivity insertion is available on trip. The overlap between
control banks provides more uniform rates of reactivity insertion and
withdrawal and is imposed to maintain acceptable power peaking during
control bank motion.

!

APPLICABILITY The control bank sequence, overlap, and physical insertion limits shall be
maintained with the reactor in MODES 1 and 2 with k.,21.0. These limits
must be maintained, since they preserve the assumed power distribution,
ejected rod worth, SDM, and reactivity rate insertion assumptions.
Applicability in MODES 3,4, and 5 is not required, since neither the power
distribution nor ejected rod worth assumptions would be exceeded in
tnese MODES.

The applicability requirements have been modified by a Note indicating
the LCO requirements are suspended during the performance of
SR 3.1.4.2. This SR verifies the freedom of the rods to move, and
requires the control bank to move below the LCO limits, which would

!

violate the LCO.
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C:ntrol BInk Ins:rtion Limits !

B 3.1.6 !

BASES

ACTIONS A.1.1,A.1.2, . 2, B.1.1, B.1.2, and B.2

When the control banks are outside the acceptaHe insertion limits, they
must be restored to within those limits. This restoration can occur in two
ways:

a. Reducing power to be consistent with rod position; or

b. Moving rods to be consistent with power.

Also, verification of SDM or initiation of boration to regain SDM is required
within 1 hour, since the SDM in MODES 1 and 2 normally ensured by
adhering to the control and shutdown bank insertion limits (see
LCO 3.1.1, " SHUTDOWN MARGIN (SDM)") has been upset. If control
banks are not within their insertion limits, then SDM will be verified by
performing a reactivity balance calculation, considering the effects listed
in the BASES for SR 3.1.1.1.

)
i

Similarly, if the control banks are found to be out of sequence ur in the '

wrong overlap configuration, they must be restored to meet the limits.

Operation beyond the LCO limits is allowed for a short time period in
order to take conservative action because the simultaneous occurrence of
either a LOCA, loss of flow accident, ejected rod accident, or other

,

accident during this short time period, together with an inadequate power |
distribution or reactivity capability, has an accaptably low probability.

'

The allowed Completion Time of 2 hours for restoring the banks to within t

the insertion, sequence, and overlap limits provides an acceptable time
for evaluating and repairing minor problems without allowing the plant to
remain in an unacceptable condition for an extended period of time.
Failure of overlap or sequence support equipment does not require
entering the actions as long as sequence and overlap limits are
maintained.

C_;1

If Required Actions A.1 and A.2, or B.1 and B.2 cannot be completed
within the associated Completion Times, the plant must be brought to 1

MODE 3, where the LCO is not applicable. In accordance with plant
procedures, the plant is brought to MODE 3 to allow for more stable plant
conditions prior to resumption of power operation. The allowed
Completion Time of 6 hours is reasonable, based on operating

!
-
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Control Bink Ins rtion Limits
B 3.1.6

BASES

ACTIONS CJ (continued)

experience, for reaching the required MODE from full power conditions in
an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.1.6.1
REQUIREMENTS

This Surveillance is required to ensure that the reactor does not achieve
criticality with the control banks below their insertion limits.

The estimated critical position (ECP) depends upon a number of factors,
one of which is xenon concentration. If the ECP was calculated long
before criticality, xenon concentration could change to make the ECP
substantially in error. Conversely, determining the ECP immediately
before criticality could be an unnecessary burden. There are a number of
unit parameters requiring operator attention at that point. Performing the
ECP calculation within 4 hours prior to criticality avoids a large error from
changes in xenon concentration, but allows the operator some flexibility to
schedule the ECP calculation with other startup activities.

SR 3.1.6.2

Verification of the control bank insertion limits at a Frequency of 12 hours
is sufficient to detect control banks that may be approaching the insertion
limits since, normally, very little rod motion occurs in 12 hours.

SR 3.1.6.3

When control banks are rnintained within their insertion limits as checked
by SR 3.1.6.2 above, it is t niikely that their sequence and overlap will not
be in inccordance with requnements provided in the COLR. The
verification of compliance consisu: of an observation that the static rod
positions of those control banks not fully withdrawn from the core are
within the limits specified in the COLR. Bank sequence and overlap must
also be maintained during rod movement, implicit within the LCO. A
Frequency of 12 hours is consistent with the insertion limit as checked by
SR 3. :.6.2 above.

Wolf Creek - Unit 1 B 3.1.6-5 Revision 0
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Control Bink Insertion Limits
B 3.1.6

i

BASES

REFERENCES 1. 10 CFA 50, Appendix A, GDC 10, GDC 26, GDU 28.

2. 10 CFR E4.46.

3. USAR, Cha*r 15.

4. USAR, Section 4.3.1.5.

5. NSAG-007, " Reload Safety Evaluation Methodology for the Wolf
Creek Generating Station."
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Rod Position indicction
B 3.1.7

B 3.1 REACTIVITY CONTROL SYSTEM
.

. !|
B 3.1.7 Rod Position Indication '

BASES
,

.

BACKGROUND According to GDC 13 (Ref.1), instrumentation to monitor variables and
- systems over their operating ranges during normal operation, anticipated
operational occurrences, and accident conditions must be OPERABLE.
LCO 3.1.7 is required to ensure OPERABILITY of the control and!

shutdown rod position indicators to detarmine rod positions and thereby
ensure compliance with the rod alignm?nt er:d insedbn limits.

The OPERABILITY, including position indication, of the shutdown and
control rods is an initial assumption in all safety analyses that assume rod
insertion upon reactor trip. Maximum rod misalignment is an initial
assumption in the safety analysis that directly affects core power
distributions and assumptions of available SDM. Rod position indication
is required to assess OPERABILITY and misalignment.

Mechanical or electrical failures may cause a control or shutdown rod to
become inoperable or to become misaligned from its group. Rod
inoperability or misalignment may cause increased power peaking, due to
the asymmetric reactivity distribution and a reduction in the total available
rod worth for reactor shutdown.

Limits on rod alignment and OPE ~ ABILITY have been established, and
all rod positions are monitored ' wntrolled during power operation to
ensure that the power distrib' 9d reactivity limits defined by the
design power peaking and 5 * c aits are preserved.

Rod cluster control assemblies (RCCAs), or rods, are moved out of the
core (up or withdrawn) or into the core (down or inserted) by their rod
drive mechanisms. The RCCAs are divided among four control banks
and five shutdown banks. Each bank may be further subdivided into two
groups to provide for precise reactivity control.

,

The axial position of shutdown rods and control rods are determined by
two separate and independent systems: the Bank Demand Position
Indication System (commonly called group step counters) and the Digital
Rod Position Indication (DRPI) System.

The Bank Demand Position Indication System counts the pulses from the
Rod Control System that move the rods. There is one step counter for

,

each group of rods. Individual rods in a group all receive the same signal !
to move and should, therefore, all be at the same position indicated by the '

Wolf Creek - Unit 1 B 3.1.7-1 Revision 0
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Rod Position Indication
B 3.1.7

BASES

BACKGROUND group step counter for that group. The Bank Demand Position Indication
(continued) System is considered highly precise (i 1 step or 5/8 inch), however, if a

rod does not move one step for each demand pulse, the step counter will
still count the pulse and incorrectly reflect the position of the rod.

The DRPI System provides a highly accurate indication of actual rod
position, but at a lower precision than the step counters. This system is
based on inductive analog signals from a series of coils spaced along a .
hollow tube. To increase the reliability of the system, the inductive coils
are connected alternately to data system A or B. Thus, if one data system
fails, the DRPI will go on half accuracy. The DRPI system is capable of
monitoring rod position within at least i 12 steps with either full accuracy
or half accuracy.

APPLICABLE Control and shutdown rod position accuracy is essential during power
SAFETY ANALYSES operation. Power peaking, ejected rod worth, or SDM limits may be

violated in the event of a Design Basis Accident (Ref. 2), with control or i

shutdown rods operating outside their limits undetected. Therefore, the
acceptance criteria for rod position indication is that rod positions must be
known with sufficient accuracy in order to verify the core is operating
within the bank sequence, overlap, design peaking limits, ejected rod
worth, and with minimum SDM (LCO 3.1.5, " Shutdown Bank Insertion
Limits," and LCO 3.1.6, " Control Bank Insertion Limits"). The rod
positions must also be known in order to verify the alignment limits are
preserved (LCO 3.1.4, " Rod Group Alignment Limits"). Rod positions are
continuously monitored to provide operators with information that ensures
the plant is operating within the bounds of the accident analysis
assumptions.

The rod position indicator channels satisfy Criterion 2 of 10 CFR
50.36(c)(2)(ii). The rod position indicators monitor rod position, which is
an initial condition of the accident.

LCO- LCO 3.1.7 specifies that the Digital Rod Position Indication System be
OPERABLE for each shutdown and control rod and that the Demand
Position Indication System be OPERABLE for each rod group. This
OPERABILITY is demonstrated through the performance of SR 3.1.7.1,
which verifies that the digital rod position indication for each rod is within
12 steps of the applicable group demand position for the full range of rod
travel. Additional verification that DRPI is within 12 steps of the demand
position indication occurs in accordance with LCO 3.1.4 and SR 3.1.4.1.

Wolf Creek - Unit 1 B 3.1.7-2 Revision 0
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Rod Position Indication
B 3.1.7

i

BASES
i

LCO-
. These requirements ensure that rod position indication during power

(continued) operation and startup are accurate, and that, design assumptions are not
challenged. OPERABILITY of the position indicator channels ensures
that inoperable, misaligned, or mispositioned rods can be detected.
Therefore, power peaking, ejected rod worth, and SDM can be controlled
within acceptable limits.-

APPLICABILITY ' The requirements on the DRPI and step counters are only applicable in
MODES 1 and 2 (consistent with LCO 3.1.4, LCO 3.1.5, and LCO 3.1.6), -
because these are the only MODES in which power is generated, and the
OPERABILITY and alignment of rods have the potential to affect the
safety of the plant. In the shutdown MODES, the OPERABILITY of the
shutdown and control banks has the potential to affect the required SDM,
but this effect can be compensated for by an increase in the boron
concentration of the Reactor Coolant System.

ACTIONS The ACTIONS table is modified by a Note indicating that a separate
Condition entry is allowed for each inoperable rod position indicator and
each demand position indicator. This is acceptable because the Required
Actions for each Condition provide appropriate compensatory actions for

i
each inoperable position indicator.

A:1

When one DRPI per group fails, the position of the rod may still be
determined indirectly by use of the movable incore detectors. Based on
experience, normal power operation does not require excessive
movement of banks. If a bank has been significantly moved, the Required
Action of C.1 or C.2 below is required. Therefore, verification of RCCA
position within the Completion Time of 8 hours is adequate for allowing
continued full power operation, since the probability of simultaneously
having a rod significantly out of position and an event sensitive to that rod
position is small.

A_:2_

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position is not significantly affecting core peaking
factors (Ref. 2).

.

Wolf Creek- Unit 1 B 3.1.7-3 Revision 0

;



Rod Position Indicati:n
B 3.1.7

BASES

ACTIONS AJ (continued)

The allowed Completion Time of 8 hours is reasonable, based on
operating experience, for reducing power to s 50% RTP from full power
conditions without challenging plant systems and allowing for rod position
determination by Required Action A.1 above.

B.1. B.2, B.3 and B.4

Placing the Rod Control System in manual assures unplanned rod motion
will not occur. The immediate Completion Time for placing the Rod

.

Control System in manual reflects the urgency with which unplanned rod
motion must be prevented while in this Condition. Monitoring and
recording Reactor Coolant System T.,, help to assure that significant
changes in power distribution and SDM are avoided. The once per hour
Completion Time is acceptable because only minor fluctuations in RCS
temperature are expected at steady state plant operating conditions.

When more than one DRPI per group fails, the position of the rod (s) can
still be determined by use of the moveable incore detectors. Based on
experience, normal power operation does not require excessive
movement of banks. If one or more banks has been significantly moved,
the Required Action of C.1 or C.2 is required. Therefore, verification of
RCCA position within the Completion Time of 8 hours is adequate for
allowing continued full power operation for up to 24 hours since the
probability of simultaneously having a rod significantly out of position and
an event sensitive to that position is small.

C.1 and C.2

These Required Actions clarify that when one or more rods with
inoperable DRPis have been moved in excess of 24 steps in one
direction, since the position was last determined, the Required Actions of
A.1 and B.1, as applicable, are still appropriate but must be initiated
promptly under Required Action C.1 to begin indirectly verifying that these
rods are still properly positioned, relative to their group positions.

If, within 4 hours, the rod positions have not been determined, THERMAL
POWER must be reduced to s 50% RTP within 8 hours to avoid
undesirable power distributions that could result from continued operation
at > 50% RTP, if one or more rods are misaligned by more than 24 steps.

Wolf Creek - Unit 1 B 3.1.7-4 Revision 0
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Rod Position Indication
B 3.1.7

BASES

ACTIONS C.1 and C.2 (continued)-

The allowed Completion Time of 4 hours provides an acceptable period of
time to verify the rod positions using the movable incore detectors.

D.1.1 and D.1.2

With one demand position indicator per bank inoperable, the rod positions
can be determined by the DRPI System. Since normal power operation
does not require excessive movement of rods, verification by
administrative means that the rod position indicators are OPERABLE and
the most withdrawn rod and the least withdrawn rod within each affected
bank are s 12 steps apari within the allowed Completion Time of once
every 8 hours is adequate.

D1-

Reduction of THERMAL POWER to s 50% RTP puts the core into a
condition where rod position is not significantly affecting core peaking
factors. The allowed Completion Time of 8 hours provides an acceptable
period of time to verify the rod positions per Required Actions D.1.1
and D.1.2 or reduce power to s 50% RTP.

I

E,d

If the Required Actions cannot be completed within the associated
Completion Tir.1e, the plant must be brought to a MODE in which the !
requirement does not apply. To achieve this status, the plant must be !

brought to at least MODE 3 within 6 hours. The allowed Completion Time
is reasonable, based on operating experience, for reaching the required
MODE from full power conditions in an orderly manner and without I

challenging plant systems.
l

|

SURVEILLANCE SR 3.1.7.1
REQUIREMENTS

Verification that the DRPI agrees with the demand position within 12 steps |

ensures that the DRPI is operating correctly. Verification at 24,48,120,
and 228 steps withdrawn for the control banks and at 18,210, and 228
steps withdrawn for the shutdown banks provides assurance that the
DRPI is operating correctly over the full range of indication. Since the
DRPl does not display the actual shutdown rod positions between 18 and

Wolf Creek - Unit 1 B 3.1.7-5 Revision 0

,



Rod Position Indication
B 3.1.7

.

BASES

SURVEILLANCE SR 3.1.7.1 (continued)
REQUIREMENTS

210 steps, only points within the indicated ranges are required in
comparison.

This surveillance is performed prior to reactor criticality after each removal
of the reactor head as there is the potential for unnecessary plant
transients if the SR were performed with the reactor at power.

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

2. USAR, Chapter 15.

,
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PHYSICS TEST Exceptions - MODE 2
B 3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions MODE 2

BASES
j

BACKGROUND The primary purpose of the MODE 2 PHYSICS TESTS exceptions is to
permit relaxations of existing LCOs to allow certain PHYSICS TESTS to
be performed.

Section XI of 10 CFR 50, Appendix B (Ref.1), requires that a test
program be established to ensure that structures, systerr s, and
components will perform satisfactorily in service. All functions necessary
to ensure that the specified design conditions are not exceeded during
normal operation and anticipated operational occurrences must be tested.
This testing is an integral part of the design, ccmiruction, and operation of
the plant. Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are speSied in 10 CFR 50.59 (Ref. 2).

The key objectives of a test program are to (Ref. 3):

a. Ensure that the facility has been adequately designed;

b. Validate the analytical models used in the design and analysis;

c. Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility has been
accomplished in accordance with the design; and

e. Verify that the operating and emergency procedures are
adequate.

To accomplish these objectives, testing is performed prior to initial !
criticality, during startup, during low power operations, during power |

ascension, at high power, and after each refueling. The PHYSICS
TESTS requirements for reload fuel cycles ensure that the operating

j

characteristics of the core are consistent with the design predictions and ;
that the core can be operated as designed.

|

PHYSICS TESTS procedures are written and approved in accordance !

with established formats. The procedures include all information
necessary to permit a detailed execution of the testing required to ensure ;

that the design intent is met. PHYSICS TESTS are performed in '

accordance with these procedures and test results are approved prior to
|

continued power escalation and long term power operation. '

Wolf Creek - Unit 1 B 3.1.8-1 Revision 0
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PHYSICS TEST Exceptions - MODE 2
B 3.1.8

BASES

BACKGROUND The PHYSICS TESTS required for reload fuel cycles in MODE 2 typically |
(continued) include- |

1

a. Critical Boron Concentration; )

b. Control Rod Worth; and

c. Isothermal Temperature Coefficient (lTC). |

These tests may cause the operating controls and process variables to
deviate from their LCO requirements during their performance.

APPLICABLE The fuel is protected by LCOs that preserve the initial conditioras of the
SAFETY ANALYSES core assumed in the safety analyses. The methods for development of

the LCOs that are excepted by this LCO are described in the Reload
Safety Evaluation Methodology Report (Ref. 4). The above mentioned
PHYSICS TESTS may require the operating control or process variables
to deviate from their LCO limitations.

The USAR defines requirements for initial testing of the facility, including
PHYSICS TESTS. Section 14.2 summarizes the zero, low power, and
power tests. Reload fuel cycle PHYSICS TESTS are typically performed
in accordance with Technical Specification requirements, fuel vendor
guidelines, and established industry practices. Although these PHYSICS
TESTS are generally accomplished within the limits for all LCOs,
conditions may occur when one or more LCOs must be suspended to
make completion of PHYSICS TESTS possible or practical. This is ;

acceptable as long as the fuel design criteria are not violated. When one i
or more of the requirements specified in LCO 3.1.3, " Moderator !

Temperature Coefficient (MTC)," LCO 3.1.4, " Rod Group Alignment
Limits," LCO 3.1.5, " Shutdown Bank Insertion Limits", LCO 3.1.6, " Control
Bank Insertion Limits," and LCO 3.4.2, *RCS Minimum Temperature for
Criticality" are suspended for PHYSICS TESTS, the fuel design criteria
are preserved as long as the power level is limited to s 5% RTP, the
reactor coolant temperature is kept 2 541 F, and SDM is within the limits !

Iprovided in the COLR.
I

The PHYSICS TESTS include measurement of core nuclear parameters
or the exercise of control components that affect process variables.
Among the process variables involved are AFD and QPTR, which
represent initial conditions of the unit safety analyses. Also involved are
the movable control components (control and shutdown rods), which are
required to shut down the reactor. The limits for these variables are ,

specified for each fuel cycle in the COLR. PHYSICS TESTS meet the |

-
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PHYSICS TEST Exceptions - MODE 2
8 3.1.8

BASES

APPLICABLE criteria for inclusion in the Technical Specifications, since the components
)SAFETY ANALYSES and process variable LCOs suspended during PHYSICS TESTS meet 1

(continued) Criteria 1,2, and 3 of 10 CFR 50.36(c)(2)(ii).
_

LCO This LCO allows the reactor parameters of MTC and minimum
temperature for criticality to be outside their specified limits. In addition, it
allows selected control and shutdown rods to be positioned outside of
their specified alignment and insertion limits. Operation beyond specified
limits is permitted for the purpose of performing PHYSICS TESTS and
poses no threat to fuel integrity, provided the SRs are met.

The requirements of LCO 3.1.3, LCO 3.1.4, LCO 3.1.5, LCO 3.1.6,
!

and LCO 3.4.2 may be suspended during the performance of PHYSICS
]TESTS provided: '

a. RCS lowest operating loop average temperature is 2 541 'F;

b. SDM is within the limits provided in the COLR; and

c. THERMAL POWER is s 5% RTP.

APPLICABILITY This LCO is applicable in MODE 2 when performing low power PHYSICS
TESTS. The applicable PHYSICS TESTS are performed in MODE 2 at
HZP.

ACTIONS A.1 and A.2

If the SDM requirement is not met, boration must be initiated promptly. A !
Completion Time of 15 minutes is adequate for an operator to correctly i
align and start the required systems and components. The operator !

should begin boration with the best source available for the plant
conditions. Boration will be continued until SDM is within limit.

Suspension of PHYSICS TESTS exceptions requires restoration of each |
of the applicable LCOs to within specification.

!

|

E.:1

When THERMAL POWER is > 5% RTP, the only acceptable action is to |
open the reactor trip breakers (RTBs) to prevent operation of the reactor
beyond its design limits. Immediately opening the RTBs will shut down |

Wolf Creek - Unit 1 B 3.1.8-3 Revision 0
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PHYSICS TEST Excepti:ns - MODE 2
B 3.1.8

t

| BASES

ACTIONS BJ (continued)

the reactor and prevent operation of the reactor outside of its design
limits.

M
When the RCS lowest operating loops T is < 541 F, the appropriate
action is to restore T.,, to within its specified limit. The allowed
Complebon Time of 15 minutes provides time for restoring T.,, to within
limits without allowing the plant to remain in an unacceptable condition for
an extended period of time. Operation with the reactor critical and with an
operating loop's temperature below 541 F could violate the assumptions
for accidents analyzed in the safety analyses.

-.

D_1

if the Required Actions cannot be completed within the associated
Completion Time, the plant must be brought to a MODE in which the

_ requirement does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within an additional 15 minutes. The
''ompletion Time of 15 additional minutes is reasonable, based on.

operating experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILI.ANCE SR 3.1.8.1
REQUIREMENTS

The required power range and intermediate range neutron detectors must
be verifed to be OPERABLE in MODE 2 by LCC 3.3.1, " Reactor Trip
System (RTS) Instrumentation." A CHANNEL OPERATIONAL TEST is
performed on each OPERABLE power range and intermediate range
channels prior to initiation of the PHYSICS TESTS. This will ensure that
the RTS is properly aligned to provide the required degree of core

- protection during the performance of the PHYSICS TESTS. The SR
3.3.1.8 Frequency is sufficient to ensure that the instrumentation is
OPERABLE before initiating PHYSICS TESTS.

.
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PHYSICS TEST Exceptions - MODE 2
B 3.1.8

BASES

SURVEILLANCE SR 3.1.8.2
REQUIREMENTS |

(continued) Verification that the RCS lowest operating loop T., is 2 54'i'F will ensure
that the unit is not operating in a condition that could invalidate the safety
analyses. Verification of the RCS temperature at a Frequency of
30 minutes during the performance of the PHYSICS TESTS will ensure
that the initial conditions of the safety analyses are not violated.

4

SR 3.1.8.3

Verification that the THERMAL POWER is s; 5% RTP will ensure that the
plant is not operating in a condition that could invalidate the safety
analyses. Verification of the THERMAL POWER at a Frequency of 1 hou.-
during the performance of the PHYSICS TESTS will ensure t! st the initial
conditions of the safety analyses are not violated.

SR 3.1.8.4

Verification that the SDM is within limits specified in the COLR ensures ;

that, for the specific RCCA and RCS temperature manipulations
performed during PHYSICS TESTS, the plant is not operating in a
condition that could invalidate the safety analysis assumptions.

The SDM is verified by performing a reactivity balance calculation,
considering the following reactivity effects:

a. RCS boron concentration;

b. Control bank position;

c. RCS avertge temperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal temperature coefficient (lTC).

Using the ITC accounts for Doppler reactivity in this calculation; when the
reactor is suberitical, the fuel temperature will be changing at the same
rate as the RCS.
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', PHYSICS TEST Exceptions - MODE 2s

B 3.1.8s-

,

y

BASES

SURVElLLANCE . SR 3.1.8.4 (continued)
REQUIREMENTS

The Frequency of 24 hours is based on the generally slow change in
required boron concentration and on the low probability of ana
accident occurring without the required SDM.

REFERENCES 1. 10 CFR 50, Appendix B, Section XI.

2. 10 CFR 50.59.

3. Regulatory Guide 1.68, Revision 2, August,1978. .

,

4. NSAG-007, " Reload Safety Evaluation Methodology for the Wolfs

Creek Generating Station."
,.

,

I

t \
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Fo(Z)(Fo Msthodology)
B 3.2.1

B 3.2 POWER DISTRIBUTION LIMITS

B 3.2.1 Heat Flux Hot Channel Factor (F (Z)) (F Methodology)o o

BASES
.

p

! BACKGROUND The purpose of the limits on the clues of Fo(Z) is to limit the local
(i.e., pellet) peak power density. The value of F (Z) varies along the axialo

| height (Z) of the core.

F (Z) is defired as the maximum local fuel rod linear power densityo
I divided by tne average fuel rod linear power density, assuming nominal

fuel pellet and fuel rod dimensions. Therefore, F (Z) is a measure of theo
peak fuel pellet power within the reactor core.

During power operation, the global power distribution is limited by,

LCO 3.2.3, " AXIAL FLUX DIFFERENCE (AFD)," and LCO 3.2.4,
" QUADRANT TILT POWER RATIO (QPTR)," which are directly and
continuously measured process variables. These LCOs, along with LCO
3.1.4, " Rod Group Alignment Limits," LCO 3.1.5, "Shutdowa Bank
Insertion Limits," and LCO 3.1.6, " Control Bank Insertion Limits," maintain
the core liraits on power distributions on a continuous basis.

F (Z) varies with fuel loading pattems, control bank insertion, fuel bumup,o.

L and changes in axial power distribution.

F (Z) is not directly measurable but is inferred from a power distributiono
map obtained with the movable incore oetector system. The results of the j

three-dimensional power distribution map are analyzed to derive a<

measured value for F (Z). These measurements are generally taken witho
the core at or near equilibrium conditions. However, because this value
represents an equilibrium condition, it does not include the variations in
the value of F (Z) that are present during nonequilibrium situatk>ns, sucho
as load following.

To account for these possible variations, the steady state value of F (Z) iso
adjusted by an elevation dependent factor that accounts for the calculated

;

worst case transient conditions. 1

Core monitoring and control under nonsteady state conditions are
accomplished by operating the core within the limits of the appropriatea

LCOs, including the limits on AFD, QPTR, and control rod insertion.
1

i

4
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Fo(Z)(Fo Mrthodology)
B 3.2.1

.

- t

BASES-

- APPLICABLE This LCO precludes core power distributions that violate the following fuel
SAFETY ANALYSES design criteria:

a. During a large break loss of coolant accident (LOCA), the peak
cladding temperature must not exceed 2200*F (Ref.1);

b. During a loss of forced reactor coolant flow accident, there must be
at least 95% probability at the 95% confidence level (the 95/95 DNB
criterion) that the hot fuel rod in the core does not experience a
departure from nucleate boiling (DNB) condition;

c. During an ejected rod accident, the average fuel pellet enthalpy at
the hot spot in irradiated fuel must not exceed 200 cal /gm (Ref. 2);
and

d.~ The control rods must be capable of shutting down the reactor with
a minimum required SDM with the highest worth control rod stuck
fully withdrawn (Ref. 3).

Limits on F (Z) ensure that the value of the initial total peaking factoro
assumed in the accident analyses remains valid. Other criteria must also
be met (e.g., maximum cladding oxidation, maximum hydrogen
generation, coolable geometry, and long term cooling). However, the
LOCA peak cladding temperature is typically most limiting.

F (Z) limits assumed in the LOCA analysis are typically limiting relative too

(i.e., lower than) the F (Z) limit assumed in safety analyses for othero
postulated accidents. Therefore, this LCO provides conservative limits for
other postulated accidents.

F (Z) satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).o

LCO The Heat Flux Hot Channel Factor, F (Z), shall be limited by the followingo
relationships:

CFQ
Fo(Z )s K(Z) .br P > 0.5

P
CFQ

Fo(Z )s K(Z) for P s 0.5
0.5

- where: CFQ = Fo* is the F (Z) limit at RTP provided in the COLR,o

Wolf Creek - Unit 1 B 3.2.1-2 Revision 0
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Fo(Z)(Fo MGthodology)
B 3.2.1

i BASES
! --'

LCO K(Z) is the normalized F (Z) as a function of core height provided in theo
j (continued) COLR, and

| p, THERMAL POWER
'

RTP

The actual values of CFQ and K(Z) are given in the COLR.

| For Relaxed Axial Offset Control operation F (Z) is appteximated byo
C CFo (Z) and Fo*(Z). Thus, both Fo (Z) and Fo*(Z) must meet the

preceding limits on F (Z).o

CAn ':o (Z) evaluation requires obtaining an incore flux map in MODE 1.
From the incore flux map results we obtain the measured value (Fo"(Z)) of
F (Z). . Then,o

C
Fo (Z) = Fo"(Z) (1.03) (1.05) = Fo"(Z) (1.0815)

where 1.03 is a factor that account for fuel manufacturing tolerances and
1.05 is a factor that accounts for flux map measurement uncertainty.

cFo (Z) is an excellent approximation for F (Z) when the reactor is at theo
steady state power at which the incore flux map was taken.

| The expression for Fo*(Z)is:

Fo*(Z) = Fo (Z) W(Z)
C

where W(Z) is a cycle dependent function that accounts for power
distribution transients encountered during normal operation. W(Z)
information is included in the COLR.

The F (Z) limits define limiting values for core power peaking thato

precludes peak cladding temperatures above 2200 F during either a large,

'

or small break LOCA.

| This f.CO requires operation within the bounds assumed in the safety
I analyses. Calculations are pe: formed in the core design process to
| confirm that the core can be controlled in'such a manner during operation

that it can stay within the LOCA F (Z) limits. If F (Z) cannot beo o
maintained within the LCO limits, reduction of the core power is required.

Wolf Creek'- Unit 1 B 3.2.1-3 Revision 0
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Fo(Z)(Fo Methodology),

R B 3.2.1

BASES

LCO Violating the LCO limits for F (Z) may produce unacceptableo
(continued) consequences if a design basis event occurs while F (Z)is outside itso

specified limits.
I

l

APPLICABILITY The F (Z) limits must be maintained in MODE 1 to prevent core pow"o

distributions from exceeding the limits assumed in the safety analyses.
Applicability in other MODES is not required because there is either
insufficient stored energy in the fuel or insufficient energy being
transferred to the reactor coolant to require'a limit on the distribution of
core power.

_

ACTIONS Aj

Reducing THERMAL POWER by 21% RTP for each 1% by which Fo (Z)C

)exceeds its limit, maintains an acceptable absolute power density. Fo (Z)C

is Fo"(Z) multiplied by factors which account for manufacturing tolerances

and measurement uncertainties. Fo"(Z)is the measured value of Fo(Z).
The Completion Time of 15 minutes provides an acceptable time to
reduce power in an orderly manner and without allowing the plant to
remain in an unacceptable condition for an extended period o' P 's. The
maximum allowable power levelinitially determined by Requirs Action

CA.1 may be affected by subsequent determinations of Fo (Z) and would
crequire power reductions within 15 minutes of the Fo (Z) determination, if

necessary to comply with the decreased maximum allowable power level.
CDecreases in Fo (Z) would allow increasing the maximum allowable

power level and increasing power up to this revised limit.

CCalculate the percent Fo (Z) exceeds its limit by the following expression:

e . 3
,

* ""* #
-1 X 100 for P 2 0.5<

over Z CFQ
P,t . _

j

-
e . . 3

maximum F%g
-1 X 100 for P < 0.5,

over Z CFQ
05,u . .

>
,

i

|
|
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Fo(Z) (Fo M-thodology)
B 3.2.1

|

I BASES

ACTIONS AJ
(continued)

A reduction of the Power Range Neutron Flux-High trip setpoints by 21%
Cfor each 1% by which Fo (Z) exceeds its limit, is a conservative action for

protection against the consequences of severe transients with unanalyzed
power distributions. The Completion Time of 72 hours is sufficient

. considering the small likelihood of a severe transient in this time period
| and the preceding prompt reduction in THERMAL POWER in accordance

with Required Action A.1. The maximum allowable Power Range Neutron
Flux - High trip setpoints initially determined by Required Action A.2 may
be affected by subsequent determinations of Fo (Z) and would requireC

Powei Range Neutron Flux - High trip setpoint reductins within 72 hours
cof Fa (Z) determination, if necessary to comply with the decreased

maximum allowable Power Range Neutron Flux - High trip setpoints.

,

|- A.3

Reduction in the Overpower AT trip setpoints by 21% for each 1% by,

'

Cwhich Fo (Z) exceeds its limit, is a conservative action for protection
against the consequences of severe transients with unanalyzed power
distributions. The Completion Time of 72 hours is sufficient considering
the small likelihood of a severe transient in this time period, and the
preceding prompt reduction in THERMAL POWER in accordance with
Required Action A.1. The maximum allowable Overpower AT trip
setpoints initially determined by Required Action A.3 may be affected by

csubsequent determinations of Fo (Z) and would require Overpower AT,

trip setpoint reductions within 72 hours of the Fo (Z) determination, ifC
,

'

necessary to comply with the decreased maximum allowable Overpower
AT trip setpoints. Decreases in Fo (Z) would allow increasing theC

maximum Overpower AT trip setpoints. '

A._d

CVerification that Fo (Z) has been restored to within its limit, by performing
SR 3.2.1.1 prior to increasing THERMAL POWER above the limit
imposed by Required Action A.1, ensures that core conditions during
operation at higher power levels are consistent with safety analysesi

| assumptions. Inherent in this action is identification of the cause of the
i out of limit condition and the correction of the cause to the extent

necessary to allow safe operation at the higher power level.
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Fo(Z)(Fo MLthodology) j
B 3.2.1

BASES

ACTIONS BJ

If it is found that the maximum calculated value of F (Z) that can occuro
during normal maneuvers, Fo*(Z), exceeds its specified limits, there exists

Ca potential for Fo (Z) to become excessively high if a normal operational
transient occurs. Tightening both the positive and negative AFD limits by
21% for each 1% by which Fo*(Z) exceeds its limit within the allowed
Completion Time of 4 hours, restricts the axial flux distribution sucn that
even if a transient occurred, core peaking factors are not exceeded.

Calculate the percent Fo*(Z) exceeds its limit by the following expression:
2

7 . 3
,

maximum F C(Z) X W(2)o -1 X 100 for P 2 0.5<

ver Z CFQ
P<

.
. _

,
,

, - .,

maximum F C(Z) X W(2)g
-1 X 100 for P < 0.5<

overz CFQ
05<

. . >

C.1

if Required Actions A.1 through A.4 or B.1 are not met within their
associated Completion Times, the plant must be placed in a mode or
condition in which the LCO requirements are not applicable. This is done
by placing the plant in at least MODE 2 within 6 hours.

This allowed Completion Time is reasonable based on operating
experience regarding the amount of time it takes to reach MODE 2 from
full power operation in an orderly manner and without challenging plant
systems.

SURVEILI.ANCE SR 3.2.1.1 and SR 3.2.1.2 are modified by a Note. The Note applies
REQUIREMEN1S during power ascensions following a plant shutdown (leaving Mode 1).

The Note allows for power ascensions if the surveillances are not current.
It states that THERMAL POWER may be increased until an equilibrium

3

power level (i.e., equilibrium conditions) has been achieved at which a {
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Fo(Z) (Fo Msthodology)
B 3.2.1

BASES

SURVEILLANCE power distribution map can be obtained. This allowance is modified,
REQUIREMENTS however, by one of the Frequency conditions that requires verification that

C(continued) Fo (Z) and Fo*(Z) are within their specified limits after a power rise of
more than 10% RTP over the THERMAL POWER at which they were last
verified to be within specified limits. Because F/(Z) and Fo*(Z) could not
have previously been measured in a reload core, there is a second
Frequency condition, applicable only for reload cores, that requires
determination of these parameters before exceeding 75% RTP. This
ensures that some determination of F/(Z) and Fo*(Z) are made at a
lower power level at which adequate margin is available before going to
100% RTP. Also, this Frequency condition, together with the Frequency

Ccondition requiring verification of Fo (Z) and Fo*(Z) following a power
increase of more than 10%, ensures that they are verified within 24 hours
from when equilibrium conditions are achieved at RTP (or any other level
for extended operation). Equilibrium conditions are achieved when the
core is sufficiently stable at the intended operating conditions to perform
flux mapping. In the absence of these Frequency conditions, it is possible
to increase power to RTP and operate for 31 days without verification of

CFo (Z) and Fo*(Z). The Frequency condition is not intended to require
verification of these parameters after every 10% increase in power level
above the last verification. It only requires verification after a power level
is achieved for extended operation that is 10% higher than that power at
which F was last measured.o

SR 3 2.1.1

Verification that F/(Z) is within its specified limits involves increasing
Fo"(Z) to allow for manufacturing tolerance and measurement

cuncertainties in order to obtain Fo (Z). Specifically, Fo"(Z) is the
measured value of F (Z) obtained from incore flux map results ando
F/(Z) = Fo"(Z) (1.0815) (Ref. 4). Fo (Z) is then compared to its specifiedC

limits.

CThe limit with which Fo (Z) is compared varies inversely with power above
50% RTP and directly with a function called K(Z) provided in the COLR.

Performing this Surveillance in MODE 1 prior to exceeding 75% RTP
Censures that the Fo (Z) limit is met when RTP is achieved, because

peaking factors generally decrease as power level is increased.

If THERMAL POWER has been increased by 210% RTP since the last
Cdetermination of Fo (Z), another evaluation of this factor is required within

24 hours after achieving equilibrium conditions at this higher power level

Wolf Creek - Unit 1 B 3.2.1-7 Revision 0



Fo(Z)(Fo M thodology)
B 3.2.1

-

BASES

SURVEILLANCE SR 3.2.1.1 (continued)
REQUIREMENTS

C(to ensure that Fo (Z) values are being reduced sufficiently with power
increase to stay within the LCO limits).

The Frequency of 31 EFPD is adequate to monitor the change of power
distribution with core bumup because such changes are slow and well
controlled when the plant is operated in accordance with the Technical
Specifications (TS).

SR 3.2.1.2

The nuclear design process includes calculations performed to determine
that the core can be operated within the F (Z) limits. Because flux mapso
are taken in equilibrium conditions, the variations in power distribution <

resulting from normal operational maneuvers are not present in the flux ~-

map data. These variations are, however, conservatively calculated by
considering a wide range of unit maneuvers in normal operation. The
maximum peaking factor increase over steady state values, calculated as
a function of core elevation,'Z, is called W(Z). Multiplying the measured )Ctotal peaking factor, Fo (Z), by W(Z) gives the maximum F (Z) calculated 1o
to occur in normal operation, Fo*(Z). I

!
The limit with which Fo*(Z) is compared varies inversely with power and j
directly with the function K(Z) provided in the COLR. !

|

The W(Z) are provided for discrete core elevations. Flux map data are i

typically taken for 30 to 75 core elevations. Fo*(Z) evaluations are not
applicable for the following axial core regions, measured in percent of
core height

|

a. Lower core region, from 0 to 15% inclusive; and
|

b. Upper core region, from 85 to 100% inclusive.

The top and bottom 15% of the core are excluded from the evaluation
because of the low probability that these regions would be .more limiting in
the safety analyses and because of the difficulty of making a precise
measurement in these regions.

This Surveillance has been modified by a Note that may require more
frequent surveillances be performed. When Fo (Z) is measured, anC
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Fo(Z)(F MLthodology)o
| B 3.2.1.

BASES

'

SURVEILLANCE SR 3.2.1.2 (continued) .
REQUIREMENTS

evaluation of the expression below is required to account for any
increase to F (Z) that may occur and cause tne F (Z) limit to be exceededo o
before the next required F (Z) evaluation.o

If the two most recent F (Z) evaluations show an increase in theo
i expression

. Ff(Z)
maximum over z

it is required to meet the F (Z) limit with the last Fo*(Z) increased by theo
appropriate factor specified in the COLR, or to evaluate F (Z) more -o
frequently, each 7 EFPD. These attemative requirements prevent F (Z)o
from exceeding its limit for any significant period of time without detection.

Performing the Surveillance in MODE 1 prior to exceeding 75% RTP
ensures that the F (Z) limit will be met when RTP is achieved, becauseo
peaking factors are generally decreased as power level is increased.

F (Z) is verified at power levels 210% RTP above the THERMALo
POWER of its last verification, within 24 hours after achieving equilibrium
conditions to ensure that F (Z) is within its limit at higher power levels.o

The Surveillance Frequency of 31 EFPD is adequate to monitor the
change of power distribution with core bumup. The Surveillance may be
done more frequently if required by the results of F (Z) evaluations.o

The Frequency of 31 EFPD is adequate to monitor the change of power I

distribution because such a change is sufficiently slow, when the plant is
operated in accordance with the TS, to preclude adverse peaking factors
between 31 day surveillances.

REFERENCES 1. 10 CFR 50.46,1974.

2. USAR, Section 15.4.8.
|

| '3. 10 CFR 50, Appendix A, GDC 26. j

4. WCAP-7308-L-P-A, " Evaluation of Nuclear Hot Channel Factor
;

Uncertainties," June 1988.|
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FL
B 3.2.2

| B 3.2 POWER DISTRIBUTION LIMITS
l

- B 3.2.2 Nuclear Enthalpy Rise Hot Channel Factor (FL)

BASES
.

,

BACKGROUND The purpose of this LCO is to establish limits on the power density at any
point in the core so that the fuel design criteria are not exceeded and the
accident analysis assumptions remain valid. The design limits on local
(pellet) and integrated fuel rod peak power density are expressed in terms
of hot channel factors. Control of the core power distribution with respect
to these factors ensures that local conditions in the fuel rods and coolant

L channels do not challenge core integrity at any location during either
normal operation or a postulated accident analyzed in the safety
analyses.

FL is defined as the ratio of the integral of the linear power along the fuel
rod with the highest integrated power to the average integrated fuel rod
power. Therefore, FL is a measure of the maximum total power
produced in a fuel rod.

FL is sensitive to fuelloading pattems, bank insertion, and fuel bumup.
3

I

F3s is not directly measurable but is inferred from a power distribution )
map obtained with the movable incore detector:. Atem. Specifically, t..e
results of the three dimensional power distributic , . nap are analyzed to
detemiine FL . This factor is calculat'sd at le - <ery 31 EFPD.
However, during power operation, the globat ; wer distribution is
monitored by LCO 3 2.3, " AXIAL FLUX DIFFERENCE (AFD)," and
LCO ? e.4, " QUADRANT POWCR TILT RATIO (QPTR)," which address
directly and continuously measured process variables. Compliance with
these LCOs, along with the LCOs goveming sL 'down and control rod
insertion and alignment, maintains the core limits on power distribution on

,

ni continuous basis. 1

|

The COLR provides peaking factor limits that ensure that the design basis
value of the departure from nucleate boiling (DNB) is rnet for normal i

operation, operational transients, and any transient condition arising from ;

events of moderate frequency. All DNS limited transient events are I
assumed to begin with an FL value that satisfies the LCO requirements.

Operation outside the LCO limits may produce unacceptable |
consequences if a DNB limiting event occurs. The DNB design basis

.

ensures that there is no overheating of the fuel that results in possible

|
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FL
B 3.2.2

. BASES

BACKGROUND cladding perforation with the release of fission products to the reactor
(continued) coolant.

APPLICABLE - Limits on FL preclude core power distributions that exceed the
SAFETY ANALYSES following fuel design limits:

. a. There must be at least 95% probability at the 95% confidence level
(the 95/95 DNB criterion) that the hottest fuel rod in the core does
not experience a DNB condition;

b. During a large break loss of coolant accident (LOCA), peak
cladding temperature (PCT) must not exceed 2200 F;

c. During an ejected rod accident, the average fuel pellet enthalpy at
the hot spot in irradiated fuel must not exceed 200 cal /gm (Ref.1);
and

d. Fuel design limits required by GDC 26 (Ref. 2) for the condition
when control rods must be capable of shutting down the reactor
with a minimur required SDM with the highest worth control rod
stuck fully withdrawn.

For trr ., %nts tMt may be DNB limited, the Reactor Coolant System flow
and FL x = the c9e naram&rs of most importance. Tne limits on F&
ensure th d a w cost;.6 y :s met for normal operation, operationals

transientr#, wrio .., . M.a ansh.g from events of moderate frequency.
The DNE6 de',ign basis is met by limiting the minimum DNBR to +ba
95/95 DNB criterion applicable to a specific DNBR correlation. 'b .. m 'ue
provides a higt. degree of assurance that the hottest fuel rod in the cc, 7
does net experiene a DNB condition.

The allowable FL limit increases with decreasing power level. This
functionality in FL is included in the analyses that provide the Reactor
Core Safety Limits (SLs) of SL 2.1.1. Therefore, any DNB events in which
the calculation of the core limits is modeled implicitly use this variable
value of FL in the analyses. Likewise, all transients that may be DNB
limited are assumed to begin with an initial Fjn as a function of power
level defined by the COLR limit equation.

The LOCA safety analysis indirectly models FL as an input parameter.

The Nuclear Heat Flux Hot Channel Factor (F (Z)) and the axial peakingo
factors are inserted directly into the LOCA safety analyses that verify the

Wolf Creek - Unit 1 B 3.2.2-2 Revision 0
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FL
B 3.2.2

BASES
,

:

APPLICABLE acceptability of the resulting peak cladding temperature (Ref. 3).
SAFETY ANALYSES
(continued) The fuel is protected in part by Technical Specifications, which ensure

that the initial conditions assumed in the safety and accident analyses
remain valid. The following LCOs ensure this: LCO 3.2.3, " AXIAL FLUX

, DIFFERENCE (AFD)," LCO 3.2.4, " QUADRANT POWER TILT RATIO
! (QPTR)," LCO 3.1.6, " Control Bank Insertion Limits," LCO 3.2.2, " Nuclear

Enthalpy Rise Hot Channel Factor (F3H )," and LCO 3.2.1, " Heat Flux Hot

| Channel Factor (F (Z))."o

FL and F (Z) are measured periodically using the movable incoreo

detector system. Measurements are generally taken with the core at, or
near, steady state conditions. Core monitoring and control under
transient conditions (Condition i events) are accomplished by operating |
the core within the limits of the LCOs on AFD, QPTR, and Bank insertion
Limits. '

FL satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii). i

|

LCO FL shall be maintained within the limits of the relationship provided in the
COLR.

The FL limit is representative of the coolant flow channel with the
maximum enthalpy rise. This channel has the least heat removal
capability and thus the highest probability for a DNB.

The limiting value of FL , described by the equation contained in the

COLR, is the design radial peaking factor used in the unit safety analyses.

A power multiplication factor in this equation includes an additional
allowance for higher radial peaking from reduced thermal feedback and
greater control rod insertion at low power levels. The limiting value of
FL is allowed to increase by a cycle-dependent is.;ior, PFas, specified in
the COLR for each 1% RTP reduction in THERMAL POWER.

APPLICABILITY The FL limits must be maintained in MODE 1 to preclude core power
distributions from exceeding the fuel design limits for DNBR and PCT.

zApplicability in other modes is not required because there is either

| insufficient stored energy in the fuel or insufficient energy being
j transferred to the coolant to require a limit on the distribution of core

power.

Wolf Creek - Jnit 1 - B 3.2.2-3 Revision 0 1
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FL
B 3.2.2

BASES

ACTIONS 'A.1.1
.

With FXs exceeding its limit, the unit is allowed 4 hours to restore Fgs to

within its limits. This restoration may, for example, involve realigning any
misaligned rods or reducing power enough to bring FL within its power
dependent limit. . When the FL limit is exceeded, the DNBR limit is not
likely violated in steady state operation, because events that could
significantly perturb the FXs value (e.g., static control rod misalignment)

are considered in the sa'aty analyses. However, the DNBR limit may be
violated if a DNB limiting event occurs. Thus, the allowed Completion
Time of 4 hours provides an acceptable time to restore FXs to within its

'

limits without allowing the plant to remain in an unacceptable condition for
an extended period of time. The restoration of the peaking factor to within
its limits by power reduction or control rod movement does not restore
compliance with the LCO. Thus, this condition can not be exited until a
valid surveillance demonstrates compliance with the LCO.

Condition A is modified by a Note that requires tM Required Actions A.2
and A.3 must be completed whenever Condition a is entered. Thus, if
power is not reduced because this Required Action is completed within
the 4 hour time period, Required Action A.2 nevertheless requires another i

measurement and calculation of FXs within 72 hours in accordance with i

SR 3.2.2.1.

However, if power is reduced below 50% RTP, Required Action A.3
requires that another determination of FL must be done prior to
exceeding 50% RTP, prior to exceeding 75% RTP, and within 24 hours
after reaching or exceeding 95% RTP.

A.1.2.1 and A.1.2.2

If the value of FL is not restored to within its specified limit either by
adjusting a misaligned rod or by reducing THERMAL POWER, the
alternative option is to reduce THERMAL POWER to < 50% RTP in
accordance with Required Action A.1.2.1 and reduce the Power Range 1

'Neutron Flux- High to s 55% RTP in accordance with Required
. Action A.1.2.2. Reducing power to < 50% RTP increases the DNB margin
and does not likely cause the DNBR limit to be violated in steady state
operation. The reduction in trip setpoints ensures that continuing
operation remains at an acceptable low power level with adequate DNBR
margin. The allowed Completion Time of 4 hours for Required Action

Wolf Creek - Unit 1 B 3.2.2-4 Revision 0
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F1s |

B 3.2.2 ,

I
BASES i

|

!

ACTIONS A.1.2.1 and A.1.2.2 (continued) .

!

A.1.2.1 is cons'. stent with those allowed for in Required Action A.1.1 and |
provides an acceptable time to reach the required power level from full
power opr<ation without allowing the plant to remain in an unacceptable
conditio', for an extended period of time. The Completion Times of
4 hou'a for Required Actions A.1.1 and A.1.2.1 are not additive.

Tne allowed Completion Time of 72 hours to reset the trip setpoints per
Required Action A.1.2.2 recognizes that, once power is reduced, the

i

safety analysis assumptions are satisfied and there is no urgent need to )
reduce the trip setpoints. i

1

i

A_;2

Once the power level has been reduced to < 50% RTP per Required
Action A.1.2.1, an incore flux map (SR 3.2.2.1) must be obtained and the i

measured value of FXs verified not to exceed the allowed limit at the i

lower power level. The unit is provided 68 additional hours to perform this
task over and above the 4 hours allowed by either Action A.1.1 or
Action A.1.2.1. The Completion Time of 72 hours is acceptable because
cf the increase in the DNB margin, which is obtained at lower power
levels, and the low probability of having a DNB limiting event within this
72 hour period. Additionally, operating experience has indicated that this
Completion Time is sufficient to obtain the incore flux map, perform the
required calculations, and evaluate FXs .

I

A.3
|

Verification that F3s is within its specified limits after an out of limit

occurrence ensures that the cause that led to the FL exceeding its limit
is identified, to the extent necessery, and corrected, and that subsequent
operation proceeds within the LCO limit. This Action demonstrates that i

the FXs limit is within the LCO limits prior to exceeding 50% RTP, again
prior to exceeding 75% RTP, and within 24 hours after THERMAL
POWER is 2 95% RTP.

This Required Action is modified by a Note that states that THERMAL
POWER does not have to be reduced prior to performing this Action.

Wolf Creek - Unit 1 B 3.2.2-5 Revision 0



FXs
B 3.2.2

BASES

ACTIONS BJ
(continued)

When Required Actions A.1.1 through A.3 cannot be completed within
their required Completion Times, the plant must be placed in a mode in
which the LCO requirements are not applicable. This is done by placing
the plant in at least MODE 2 within 6 hours. The allowed Completion
Time of 6 hours is reasonable, based on operating experience regarding
the time required to reach MODE 2 from full power conditions in an
orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.2.2.1 -

REQUIREMENTS
SR 3.2.2.1 is modified by a Note. The Note applies during power
ascensions following a plant shutdown (leaving Mode 1). The Note allows
for power ascensions if the surveillances are not current. It states that
THERMAL POWER may be increased until an equilibrium power level
has been achieved at which a power distribution map can be obtained.
Equilibrium conditions are achieved when the core is sufficiently stable at
the intended operating conditions to perform flux mapping.

The value of FXs is determined by using the movable incore detector
system to obtain a flux distribution map. A calculation determines the
maximum value of FXs from the measured flux distributions. The
measured value of F3s does not require a correction for measurement
uncertainty before making comparisons to the FRs limit since a

measurement uncertainty of 4% has been included in the F3s limit.

After each refueling, FXs must be determined in MODE 1 prior to
exceeding 75% RTP. This requirement ensures that F3s limits are met at
the beginning of each fuel cycle.

The 31 EFPD Frequency is acceptable because the power distribution
changes relatively slowly over this amount of fuel bumup. Accordingly,
this Frequency is short enough that the FRs limit cannot be exceeded for
any significant period of operation.

-

REFERENCES 1. USAR, Section 15.4.8.

2. 10 CFR 50, Appendix A, GDC 26.

3. 10 CFR 50.46.

.
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AFD (RAOC MIthod: logy)
B 3.2.3

B 3.2 POWER DISTRIPuisON LIMITS
L
L

B 3.2.3 AXIAL FLUX DIFFEN2NCE (AFD) (Relaxed Axial Offset Control (RAOC)
Methodology)

1

BASES
|

|- F iROUND The purpose of this LCO is to establish limits on the values of the AFD in

) order to limit the amount of axial power distribution skewing to either the
top or bottom of the core. By limiting the amount of power distribution
skewing, core peaking factors are consistent with the assumptions used in
the safety analyses. Limiting power distribution skewing over time also

! minimizes the xenon distribution skewing, which is a significant factor in
axial power distribution control.

RAOC is a calculational procedure that defines the allowed operational
space of the AFD versus THERMAL POWER. The AFD limits are
selected by considering a range of axial xenon distributions that may
occur as a result of large variations of the AFD. Subsequently, power
peaking factors and power distributions are examined to ensure that the
loss of coolant accident (LOCA), loss of flow accident, and anticipated
transient limits are met. Violation of the AFD limits invalidates the
conclusions of the accident and transient analyses with regard to fuel
cladding integrityi

RAOC calculations assume a wide range of xenon distributions and then
confirm that the resulting power distributions satisfy the requirements of
the accident analyses.

The AFD is monitored on an automatic basis using the unit process
computer, which has an AFD monitor alarm. The computer determines
the 1 minute average of each of the OPERABLE excore detector outputs
and provides an alarm message if the AFD for two or more OPERABLE
excore channels is outside its specified limits.

APPLICABLE The AFD is a measure of the axial power distribution skewing to either
SAFETY ANALYSES the top or bottom half of the core. The AFD is sensitive to many core

,

related parameters such as control bank positions, core power level, axial i
bumup, axial xenon distribution, and, to a lesser extent, reactor coolant |
temperature and boron concentration.

'

The allowed range of the AFD is used in the nuclear design process to
confirm that operation within these limits produces core peaking factors
and axial power distributions that meet safety analysis requirements.

)
i

i

l' i
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AFD (RAOC M;thodology)
B 3.2.3

BASES

APPLICABLE The RAOC methodology (Ref.1) eQNishes a xenon distribution library
SAFETY ANALYSES with tentatively wide AFD limits. Axial power distribution calculations are

(continued) then performed to demonstrate that normal operation power shapes are
acceptable for the LOCA and loss of flow accident, and for initial
conditions of anticipated transients. The tentative limits are adjusted as
necessary to meet the safety analysis requirements.

The limits on the AFD ensure that the Heat Flux Hot Channel Factor
(F (Z)) is not exceeded during either normal operation or in the event ofo
xenon redistribution following power changes. The limits on the AFD also
restrict the range of power distributions that are used as initial conditions
in the analyses of Condition 11, Ill, or IV events. This ensures that the fuel
cladding integrity is maintained for these postulated accidents. The most
important Condition IV event is the LOCA. The most important
Condition ill event is the loss of flow accident. The most important
Condition || events are uncontrolled bank withdrawal and boration or
dilution accidents. Condition || accidents simulated to begin from within
the AFD limits are used to confirm the adequacy of the Overpower AT and
Overtemperature AT trip setpoints.

The limits on the AFD satisfy Criterion 2 of 10 CFR 50.36,c)(2)(ii).

LCO The shape of the power profile in the axial (i.e., the vertical) direction is
largely under the control of the operator through the manual operation of
the control banks or automatic motion of control banks. The automatic
motion of the control banks is in response to temperature deviations
resulting from manual operation of the Chemical and Volume Control
System to change boron concentration or from power level changes.

Signals are available to the operator from the Nuclear instrumentation
System (NIS) excore neutron detectors (Ref. 2). Separate signals are
taken from the top and bottom detectors. The AFD is defined as the
difference in normalized flux signals between the top and bottom excore
detectors in each detector well. For convenience, this flux difference is
converted to provide flux difference units expressed as a percentage and
labeled as %Aflux or %AI.

The AFD limits are provided in the COLR. The LCO is modified by a Note
that specifies at least two OPERABLE excore channels must indicate
AFD outside the limits infore the LCO is not met.

Violating this LCO on the AFD could produce unacceptable
consequences if a Condition II, Ill, or IV event occurs while the AFD is
outside its specified limits.

-
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AFD (RAOC M;thodology)
B 3.2.3

i

BASES

|APPLICABILITY The AFD requirements are applicable in MODE 1 greater than or equal to '

50% RTP when the combination of THERMAL POWER and core peaking
factors are of primary importance in safety analysis.i

'For AFD limits developed using RAOC methodology, the value of the AFD
does not affect the limiting accident consequences with THERMAL
POWER < 50% RTP and for lower operating power MODES.

|
__

1

l ACTIONS A.1

As an alternative to restoring the AFD to within its specified limits, !

| Required Action A.1 requires a THERMAL POWER reduction to j

| < 50% RTP. This places the core in a condition for which the value of the
'

AFD is not important in the applicable safety analyses. A Completion
Time of 30 minutes is reasonable, based on operating experience, to
reach 50% RTP without challenging plant systems.

SURVEILLANCE SR 3.2.3.1
REQUIREMENTS |

This Surveillance verifies that the AFD is within its specified limits.
Indicated AFD is monitored for each OPERABLE NIS excore channel at
the specified Frequency. Two or more OPERABLE excore channels

,

outside the AFD limits would constitute failure of this surveillance. The ;

Surveillance Frequency of 7 days is adequate considering that the AFD is ;

monitored by a computer and any deviation from requirements is alarmed. |
'

|

REFERENCES 1. WCAP-10216-P-A, " Relaxation of Constant Axial Offset Control and
Fo Surveillance Technical Specification," February 1994.

2. USAR, Chapter 7.

. - . . _ . - - - - . - . . . . . _ _ - _ - _ - . _ - _ - . - -

I

Wolf Creek - Unit 1 B 3.2.3-3 Revision 0



OPTR
B 3.2.4

B 3.2 POWCR DISTRIBUTION LIMITS

B 3.2.4 QUADRANT POWER TILT RATIO (QPTR)
i.

BASES

BACKGROUNO The QPTR limit ensures that the gross radial power distribution remains
consistent with the design values used in the safety analyses. Precise
radial power distribution measurements are made during startup testing,
after refueling, and periodically during power operation.

!
The power density at any point in the core must be limited so that the fuel i

design criteria are maintained. Together, LCO 3.2.3, " AXIAL FLUX j

DIFFERENCE (AFD)," LCO 3.2.4, LCO 3.1.4, " Rod Group Alignment j

Litnits," LCO 3.1.5, " Shutdown Bank Insertion Limits," and LCO 3.1.6, |
" Control Rod Insertion Limits," provide limits on process variables that i

characterize and control the three dimensional power distribution of the |
reactor core. Control of these variables ensures that the core operates )
within the fuel design criteria and that the power distribution remains
within the bounds used in the safety analyses.

|

APPLICABLE This LCO precludes core power distributions that violate the following fuel
SAFETY ANALYoES design criteria:

a. Udring a large break loss of coolant accident, the peak cladding
.

'

temperature must not exceed 2200 F (Ref.1);

b. During a loss of forced reactor coolant flow accident, there must be
at least 95% probability at the 95% confidence level (the 95/95
departure from nucleate boiling (DNB) criterion) that the hot fuel rod
in the core does not experience a DNB condition;

;

c. During an ejected rod accident, the average fuel pellet enthalpy at
the hot spot in irradiated fuel must not exceed 200 callgm (Ref. 2);
and

d. The control rods must be capable of shutting down the reactor with
a minimum required SDM with the highest worth control rod stuck
fully withdrawn (Ref. 3).

The LCO limits on the AFD, the OPTR, the Heat Flux Hot Channel Factor
(F (Z)), the Nuclear Enthalpy Rise Hot Channel Factor (FL ), and controlo

bank insertion are established to preclude core power distributions that
exceed the safety analyses limits.

Wolf Creek - Unit 1 B 3.2.4-1 Revision 0
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QPTR
B 3.2.4

BASES

APPLICABLE The QPTR limits ensure that FXs and F (Z) remain below their limitingo

SAFETY ANALYSES values by preventing an undetected change in the gross radial power
(continued) distribution.

In MODE 1, the F3s and F (Z) limits must be maintained to preclude coreo

power distributions from exceeding design limits assumed in the safety
analyses.

The OPTR satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

_

LCO The OPTR limit of 1.02, above which corrective action is required,
provides a margin of protection for both the DNB ratio and linear heat
generation rate contributing to excessive power peaks resulting from X-Y
plane power tilts. A limiting QPTR of 1.02 can be tolerated before the
margin for uncertainty in F (Z) and (Fjs ) is possibly challenged.o

APPLICABILITY The QPTR limit must be maintained in MODE 1 with THERMAL POWER
> 50% RTP to prevent core power distributions from exceeding the design
limits.

Applicability in MODE 1 s 50% RTP and in other MODES is not required
because there is either insufficient stored energy in the fuel or insufficient
energy being transferred to the reactor coolant to require the
implementation of a QPTR limit on the distribution of core power. The
OPTR limit in these conditions is, therefore, not important. Note that the
F1s and F (Z) LCOs still apply, but allow progressively higher peakingo

factors at 50% RTP or lower.

ACTIONS AJ

With the OPTR exceeding its limit, a power level reduction of 3% RTP for
each 1% by which the QPTR exceeds 1.00 is a conservative tradeoff of
total core power with peak linear power. The Completion Time is 2 hours
after each QPTR determination that is performed pursuant to Required
Action A.2. The Completion Time of 2 hours allows sufficient time to

_

identify the cause and correct the tilt, or reduce power, as necessary.
Note that a power reduction may cause a change in the tilted condition.

The maximum allowable THERMAL POWER level initially determined by
Required Action A.1 may be affected by subsequent determinations of
QPTR. Increases in QPTR would require a THERMAL POWER reduction

Wolf Creek - Unit 1 B 3.2.4-2 Revision 0
|

|
\

I



QPTR
B 3.2.4

BASES

ACTIONS A.1, (continued)
__

within 2 hours of QPTR determination, if necessary to comply with the
decreased maximum allowable THERMAL POWER level. Decreases in
QPTR would allow raising the maximum allowable THERMAL POWER )
level and increasing THERMAL POWER up to this revised limit.

A_],

After completion of Required Action A.1, the QPTR alarm may still be in
its alarmed state. As such, any additional changes in the OPTR are
detected by requiring a check of the QPTR once per 12 hours thereafter.
If the QPTR continues to increase, THERMAL POWER has to be reduced
accordingly. A 12 hour Completion Time is sufficient because any
additional change in QPTR would be relatively slow.

A_ ,3

The peaking factors FXs and F (Z) are of primary importance in ensuringo

that the power distribution remains consistent with the initial conditions
used in the safety analyses. Performing SRs on F2s and F (Z) within theo

- Completion Time of 24 hours after achieving equilibrium conditions from a
THERMAL POWER reduction per Required Actin A.1 ensures that these
primary indicators of power distribution are within their respective limits.
Equilibrium conditions are achieved when the core is sufficiently stable at
the intended operating conditions to support flux mapping. A Completion
Time of 24 hours after achieving equilibrium conditions from a THERMAL
POWER reduction per Required Action A.1 takes into consideration the
rate at which peaking factors are likely to change, and the time required to
stabilize the plant and perform a flux map. If these peaking factors are not
within their limits, the Required Actions associated with these !
Surveillances provide an appropriate response for the abnormal condition.
If the QPTR remains above its specified limit, the peaking factor
surveillances are required each 7 days thereafter to evaluate F2s and Fo

(Z) with changes in power distribution. Relatively small changes are
expected due to either bumup and xenon redistribution or correction of
the cause for exceeding the QPTR limit.

|

!
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QPTR
B 3.2.4

BASES

ACTIONS A_4 -

(continued)
A reduction of the Power Range Neutron Flux-High trip setpoints by 2 3%
for each 1% by which QPTR exceeds 1.00, is a conservative action for
protection against the consequences of severe transients with potentially
unanalyzed power distributions. Performance of this Required Action
results in earter trip setpoint reduction than would be required pursuant to
the Required Actions of the FL and F (Z) specifications. Theo
Completion Time of 72 hours after each QPTR determination is sufficient
considering the smalllikelihood of a severe transient in this time period
and the preceding prompt reduction in THERMAL POWER in accordance
with Required Action A.1.

The Power Range Neutron Flux-High trip setpoint initially determined by
Required Action A.4 may be affected by subsequent determinations of
QPTR, similar to that of the maximum allowable THERMAL POWER
determined by Required Action A.1.

A.,,g
_

Although FL and F (Z) are of primary importance as initial conditions ino

' the safety analyses, other changes in the power distribution may occur as
the OPTR limit is exceeded and may have an impact on the validity of the
safety analysis. A change in the power distribution can affect such
reactor parameters as bank worths and peaking factors for rod
malfunction accidents. When the OPTR exceeds its limit, it does not
necessarily mean a safety concern exists. It does mean that there is an
indication of a change in the gross radial power distribution that requires
an investigation and evaluation that is accomplished by examining the
incore power distribution. Specifically, the core peaking factors and the
quadrant tilt must be evaluated because they are the factors that best
characterize the core power distribution. This re-evaluation is required to )
ensure that, before increasing THERMAL POWER and Power Range |Neutron Flux-High trip setpoints to above the limits of Required
Actions A.1 and A.4, the reactor core conditions are consistent with the
assumptions in the safety analyses.

l

.
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QPTR
B 3.2.4

BASES

ACTIONS A.6
(continued)

If the OPTR remains above the 1.02 limit and a re-evaluation of the safety
analysis is completed and shows that safety requirements are met, the
excore detectors are normalized to restore OPTR to within limit prior to
increasing THERMAL POWER to above the limit of Required Action A.1.
The process of normalization is accomplished by measuring currents for
each detector during flux mapping and using this information to normalize
the output from each detector (either through calibration of the Nis or
through the use of constants in calculations) in such a manner that the
indicated QPTR following normalization is near 1.00. This is done to
detect any subsequent significant changes in QPTR.

Required Action A.6 is modified by two Notes. Note 1 states that excore
detectors are not normalized to restore OPTR to within limit until after the
re-evaluation of the safety analysis has determined that core conditions at
RTP are within the safety analysis assumptions (i.e., Required
Action A.5). Note 2 states that if Required Action A.6 is performed, then
Required Action A.7 shall be performed. Required Action A.6 normalizes
the excore detectors to restore QPTR to within limit, which restores
compliance with LCO 3.2.4. Thus, Note 2 prevents exiting the Actions
prior to completing flux mapping to verify peaking factors per Required
Action A.7. These Notes are intended to prevent any ambiguity about the i

required sequence of actions.

|
A_7

Once the excore detectors are normalized to restore QPTR to within limit
(i.e., Required Action A.6 is performed), it is acceptable to retum to full j
power operation. However, as an added check that the core power
distribution at RTP is consistent with the safety analysis assumptions,
Required Action A.7 requires verification that F (Z) and FL are withino ;

their specified limits within 24 hours of achieving equilibrium conditions.
Equilibrium conditions are achieved when the core is sufficiently stable at
the intended operating conditions to support flux mapping. As an added
precaution, if the core power does not reach RTP within 24 hours, but is
increased slowly, then the peaking factor surveillances must be performed
within 48 hours after increasing THERMAL POWER above the limit of
Required Action A.1. These Completion Times are intended to allow l
adequate time to increase THERMAL POWER to above the limit of '

Required Action A.1, while not permitting the core to remain with
unconfirmed power distributions for extended periods of time.
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B 3.2.4

BASES

ACTICNS M (continued)

Required Action A.7 is modified by a Note that states that the peaking
factor surveillances must be completed when the excore detectors have
been normalized to restore OPTR to within limit (i.e., Required
Action A.6). The intent of this Note is to have the peaking factor
surveillances performed at operating power levels, which can only be
accomplished after the excore detectors are normalized to restore OPTR
to within limit.

BJ -

If Required Actions A.1 through A.7 are not completed within their
associated Completion Times, the unit must be brought to a MODE or
condition in which the requirements do not apply. To achieve this status,
THERMAL POWER must be reduced to < 50% RTP within 4 hours. The
allowed Completion Time of 4 hours is reasonable, based on operating
experience regarding the amount of time required to reach the reduced
power level without challenging plant systems.

SURVEILLANCE SR 3.2.4.1
REQUIREMENTS

SR 3.2.4.1 is modified by two Notes. Note 1 allows QPTR to be
calculated with three power range channels if THERMAL POWER is
s 75% RTP and the input from one Power Range Neutron Flux channel is
inoperable. Note 2 allows performance of SR 3.2.4.2 in lieu of SR 3.2.4.1
to confirm the indication of the remaining three excore channels.

This Surveillance verifies that the OPTR, as indicated by the Nuclear
instrumentation System (NIS) excore channels, is within its limits. The
Frequency of 7 days takes into account other information and alarms
available to the operator in the control room.

For those causes of QPT that occur quickly (e.g., a dropped rod), there
typically are other indications of abnormality that prompt a verification of
core power tilt.

SR 3.2.4.2

This Surveillance is modified by a Note, which states that it is not required
until 12 hours after the input from one Power Range Neutron Flux channel
is inoperable and the THERMAL POWER is > 75% RTP.

Wolf Creek- Unit 1 B 3.2.4-6 Revision 0
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B 3.2.4
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BASES

SURVEILLANCE SR 3.2.4.2 (continuM)
REQUIREMENTS

With an NIS power range channel inoperable, tilt monitoring for a portion
of the reactor core becomes degraded. Large tilts are likely detected with
the remaining channels, but the capability for detection of small power tilts
in some quadrants is decreased. Performing SR 3.2.4.2 at a frequency
of 12 hours provides an accurate attemative means for ensuring that any
tilt remains within its limits.

For purposes of monitoring the OPTR when one power range channel is ;

inoperable, the moveable incore detectors are used to confirm that the {
normalized symmetric power distribution is consistent with the indicated )

QPTR and any previous data indicating a tilt. The incore detector
monitoring is performed with a full incore flux map or two sets of four
thimble locations with quarter core symmetry. The two sets of four
symmetric thimbles is a set of eight unique detector locations. These
locations are C-8, E-5, E-11, H-3, H-13, L-5, L-11, and N-8.

The symmetric thimble flux map can bo used to generate symmetric
thimble " tilt." This can be compared to a reference symmetric thimble tilt,
from the most recent full core flux map, to generate an incore OPTR. If
one of the symmetric thimbles is not available, then other pairs (triples) of
symmetric thimbles can be monitored to gain information about the
quadrant with the out-of-service thimble, provided the reference case is
set up with the same thimble groupings. Therefore, incore monitoring of
QPTR can be used to confirm that QPTR is within limits.

|

With one NIS channel inoperable, the indicated tilt may be changed from !
the value indicated with all four channels OPERABLE. To confirm that no I
change in tilt has actually occurred, which might cause the OPTR limit to
be exceeded, the incore result may be compared against previous flux
maps either using the symmetric thimbles as described above or a ;

complete flux map. 1

REFERENCES 1. 10 CFR 50.46.

2. USAR, Section 15.4.8.

3. 10 CFR 50, Appendix A, GDC 26.

.. ...

I
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RTS Instrum:ntition
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

BACKGROUND The RTS initiates a unit shutdown, based on the values of selected unit
parameters, to protect against violating the core fuel design limits and
Reactor Coolant System (RCS) pressure boundary during Anticipated
Operational Occurrences (AOOs) and to assist the Engineered Safety
Features (ESF) Systems in mitigating accidents.

The protection and monitoring systems have been designed to assure
safe operation of the reactor. This is achieved by specifying Limiting
Safety System Settir.gs (LSSS) in terms of parameters directly monitored
by the RTS, as well as specifying LCOs on other reactor system
parameters and equipment performance.

The LSSS, defined in this specification as the Allowable Values, in
conjunction with the LCOs, establish the threshold for protective system
action to prevent exceeding acceptable limits during Design Basis
Accidents (DBAs).

During AOOs, which are those events expected to occur one or more
times during the unit life, the acceptable limits are:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be
maintained above the (DNBR) limit;

2. Fuel centerline melt shall not occur; and

3. The RCS pressure SafJty Limit of 2735 psig shall not be
exceeded.

Operation within the limits of Specification 2.0, " Safety Limits (SLs)," also
maintains the above values and assures that offsite dose will be within the

,

10 CFR 20 and 10 CFR 100 criteria during AOOs.

Accidents are events that are analyzed even though they are not !
expected to occur during the unit life. The acceptable limit during
accidents is that offsite dose shall be maintained within an acceptable
fraction of 10 CFR 100 limits. Different accident categories are allowed a
different fraction of these limits, based on probability of occurrence.

.

Meeting the acceptable dose limit for an accident category is considered |
having acceptable consequences for that event. I

!
l
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RTS Instrumtntition
B 3.3.1

BASES

BACKGROUND The RTS instrumentation is segmented into four distinct but
(continued) interconnected raodules as described in USAR, Chapter 7 (Ref.1), and as

identified below:

'1. ; Field transmitters or process sensors: provide a measurable !
electronic signal based upon the physical characteristics of the
parameter being measured;

2. - Signal Process Control and Protection System, including |
7300 Process Protection System, Nuclear instrumentation System
(NIS), field contacts, and protection channel sets: provides signal j
conditioning, bistable setpoint comparison, process algorithm -

actuation, compatible electrical signal output to protection system
devices, and control board / control room / miscellaneous indications; q

|
3. Solid State Protection System (SSPS), including input, logic, and j

output bays: initiates proper unit shutdown and/or ESF actuation
in accordance with the defined logic, which is based on the
bistable outputs from the signal process control and protection
system; and

4. Reactor trip switchgear, including reactor trip breakers (RTBs) and .

bypass breakers: provides the means to interrupt power to the
control rod drive mechanisms (CRDMs) and allows the rod cluster
control assemblies (RCCAs), or " rods," to fall into the core and
shut down the reactor. The bypass breakers ahow testing of the
RTBs at power.

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability, more than
one, and often as many as four, field transmitters or sensors are used to
measure unit parameters. To account for the calibration tolerances and
instrument drift, which are assumed to occur between ca||brations,
otatistical allowances are provided in the Trip Setpoint and Allowable
Values. The OPERABILITY of each transmitter or sensor can be
evaluated when its "as found" calibration data are compared against its
documented acceptance criteria.

, Wolf Creek - Unit 1 B 3.3.1-2 Revision 0
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RTS Instrum:ntition
B 3.3.1

BASES

BACKGROUND Signal Process Control and Protection System
(continued)

Generally, three or four channels of process control equipment are used
for the signal processing of unit parameters measured by the field
instruments. The process control equipment provides signal conditioning,
comparable output signals for instruments located on the main control
board, and comparison of measured input signals with setpoints
established by safety analyses. If the measured value of a unit parameter
exceeds the predetermined setooint, an output from a bistable is
forwarded to the SSPS for decision evaluation. Channel separation is
maintained up to and through the input bays. However, not all unit
parameters require four channels of sensor measurement and signal
processing. Some unit parameters provide input only to the SSPS, while
others provide input to the SSPS, the main control board, the unit
computer, and one or more control systems.

Generally, if a parameter is used only for input to the protection circuits,
tnree channels with a two-out-of-three logic are sufficient to provide the
required reliability and redundancy. If one channel fails in a direction that
would not result in a partial Function trip, the Function is still OPERABLE
with a two-out-of-two logic. If one channel fails, such that a partial
Function trip occurs, a trip will not occur and the Function is still
OPERABLE with a one-out-of-two logic.

- Generally, if a parameter is used for input to the SSPS and a control
function, four channels with a two-out-of-four logic are sufficient to provide
the required reliability and redundancy. The circuit must be able to
withstand both an input failure to the control system, which may then
require the protection function actuation, and a single failure in the other
channels providing the protection function actuation. Again, a single
failure will neither cause nor prevent the protection function actuation.
These requirements are described in IEEE-279-1971 (Ref. 3). The actual
number of channels required for each unit parameter is specified in
Reference 1.

Two logic channels are required to ensure no single random failure of a
logic channel will disable the RTS. The logic channels are designed such
that testing required while the reactor is at power may be accomplished
without causing a trip. Provisions to allow removing logic channels from
service during maintenance are unnecessary because of the logic
system's designed reliability.

Wolf Creek- Unit i B 3.3.1-3 Revision 0
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RTS instrum:ntation
B 3.3.1

BASES

BACKGROUND Trip Setpoints and Allowable Values

(continued)
The Trip Setpoints are the nominal values at which the bistables are set.,,

Any bistable is considered to be properly adjusted when the "as left" value
is within the two-sided tolerance band for channel accuracy (typically

/ *15mV).
'

,

The Trip Setpoints listed in Table B 3.3.1-1 and used in the bistables are
. based on the analytical limits stated in Reference 2. The selection of
these Trip Setpoints ss such that adequate protection is provided when all

'C sensor and procassing time delays are taken into account. To allow for
- calibration tolerances, instrumentation uncertainties, instrument drift, and a
severe environment errors for those RTS channels that must function in *

harsh environments as. defined by 10 CFR 50.49 (Ref. 4), the Allowable
Values specified in Table 3.3.1-1 in the accompanying LCO are

' conservatively adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip Setpoints,4

ircluding their explicit uncertainties, is provided in the ' Wolf Creek
'

Ntelear Safety Analysis Setpoint Methodology for the Reactor Protection
System" (Ref. 5 ). The actual nominal Trip Setpoint entered into the
5 stable is more conservative than that specified by the Allowable Value to

'

account for changes in random measurement errors detectable by a COT. :

One example of such a change in measurement error is drift during the
survciliance interval, if the measured setpoint does not exceed the
Allowable Value, the bistable is considered OPERABLE.

Setpoints in accordance with the Allowable., Value ensure that design
limits are not violated during AOOs (and that the consequences of DBAs
will be acceptable, providing the unit is operated from within the LCOs at
the onset of the AOO or DBA and the equipment functions as designed).
Note that in the accompanying LOO 3.3.1, the Allowable Values of
Table 3.3.1-1 are the LSSS.

Each channel of the process control equipment can be tested on line to
verify that the signal or setpoint accuracy is within the spec;Ced aCowance
requirements. Once a aoignated channelis taken out of service for
testing, a cimulated signal is injected in place of the field instrument
signal. The process equipment for the channel in test is then tested,
verified, and calibrated. SRs for the chanriels are specified in the SRs
section.

The Allowable Values listed in Table 3.3.1-1 are based on the
methodology, which incorporates all of the known uncertainties applicable
for each channel. The essential elements of the methodology are

. Wolf Creek - Unit 1 - 03.3.1-4 Revision 0<
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RTS Instrum:ntition
B 3.3.1

BASES

BACKGROUND Trip Setpoints and Allowable Values (continued)

described in Reference 10 and subsequently updated in Reference 5.
The magnitudes of these uncertainties are factored into the determination

.

of each Trip Setpoint. All field sensors and signal processing equipment
for these channels are assumed to operate within the allowances of these
uncertainty magnitudes.

Solid State Protection System

The SSPS equipment is used for the decision logic processing of outputs
from the signal processing equipment bistables. To meet the redundancy
requirements, two trains of SSPS, each performing the same functions,
are provided. If one train is taken out of servia for maintenance or test
purposes, the second train will provide reacter t,ip and/or ESF actuation
for the unit. If both trains are taken out of service or placed in test, a
reactor trip will result. Each train is packaged in its own cabinet for
physical and electrical separation to satisfy separation and independence
requirements. The system has been designed to trip in the event of a loss
of power, directing the unit to a safe shutdown condition.

The SSPS performs the decision logic for actuating a :eactor trip or ESF
actuation, generates the electrical output signal that will initiate the
required trip or actuation, and provides the status, permissive, and
annunciator output signals to the main control room of the unit.

The bistable outputs from the signal processing equipment are sensed by
the SSPS equipment and combined into logic matrices that represent
combinations indicative of various unit upset and accident transients. If a
required logic matrix combination is completed, the system will initiate a
reactor trip or send actuation signals via master and slave relays to those
components whose aggregate Function best serves to alleviate the
condition and restore the unit to a safe condition. Examples are given in
the Applicable Safety Analyses, LCO, and Applicability sections of this 1

Bases. )

Reactor Trip Switchgear !
!

The RTBs are in the electrical power supply line from the control rod drive !
motor generator set power supply to the CRDMs. Opening of the RTBs ;

. interrupts power to the CRDMs, which allows the shutdown rods and I
control rods to fallinto the core by gravity. Each RTB is equipped with a |

bypass breaker to allow testing of the RTB while the unit is at power.

Wolf Creek - Unit 1 B 3.3.1-5 Revision 0
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RTS Instrum:ntation
B 3.3.1

BASES

BACKGROUND Reactor Trip Switchgear (continued)

During normal operation the output from the SSPS is a voltage signal that
energizes the undervoltage coils in the RTBs and bypass breakers, if in
use. When the required logic matrix combination is completed, the SSPS
output voltage signal is removed, the undervoltage coils are de-energized,
the breaker trip lever is actuated by the de-energized undervoltage coil,
and the RTBs and bypass breakers are tripped open. This allows the
shutdown rods and control rods to fall into the core. In addition to the de-
energization of the undervoltage coils, each reactor trip breaker is also
equipped with a shunt trip device that is energized to trip the breaker open
upon receipt of a reactor trip signal from the SSPS. Either the _

undervoltage coil or the shunt trip mechanism is sufficient by itself, thus
providing a diverse trip mechanism.

.

The decision logic tr. atrix Functions are described in the functional ,

diagrams included in Reference 1. In addition to the reactor trip or ESF
actuation, these diagrams also describe the various " permissive
interlocks" that are associated with unit conditions. Each SSPS train has
a built in tecting device that can test the decision logic matrix Functions

~

and the actuation devices while the unit is at power. When any one train
is taken out of service for testing, the other train is capable of providing
unit monitoring and protection until the testing has been completed. The
testing device is semiautomatic to minimize testing time.

APPLICABLE The RTS functions to maintain the applicable Safety Limits during all |

SAFETY ANALYSES, AOOs and mitigates the consequences of DBAs in all MODES in which
LCO, and - the Rod Control System is capable of rod withdrawal or one or more rods
APPLICABILITY are not fully inserted.

Each of the analyzed accidents and transients can be detected by one or
more RTS Functions. The accident analysis described in Reference 2
takes credit for most RTS trip Functions. RTS trip Functions not
specifically credited in the accident analysis are qualitatively credited in
the se'.ity analysis and the NRC staff approved licensing basis for the
unit. These RTS trip Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate Function
performance. They may also serve as backups to RTS trip Functions that
were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS Function, listed I

in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE. Failure of i
any instrument renders the affected channel (s) inoperable and reduces |

the reliability of the affected Functions.

Wolf Creek- Unit 1 B 3.3.1-6 Revision 0
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BASES
l

|

| APPLICABLE The LCO generally requires OPERABILITY of four or three channels in
SAFETY ANALYSES each instrumentation Function, two channels of Manual Reactor Trip in

'

LCO, and each logic Function, and two trains in each Automatic Trip Logic Function.
' APPLICABILITY Four OPERABLE instrumentation channels in a two-out-of-four

i (continued) configuration are generally required when one RTS channel is also used
!' as a control system input. This configuration accounts for the possibility
| of the shared channel failing in such a manner that it creates a transient
| that requires RTS action. In this case, the RTS will still provide protection,

even with a random failure of one of the other three protection channels. '

Three opere die instrumentation channels in a two-of-three configuration
are generally required when there is no potentia! for control system and I

| protection system interaction that could simultaneously create a need for
i RTS trip and disable one RTS channel. The two-out-of-three and two-out-

of-four logic configurations allow one channel to be tripped for
maintenance or surveillance testing without causing a reactor trip. In
esses where an inoperable channel is placed in the tripped condition
indefinitely to satisfy the Required Action of an LCO the logic
configurations are reduced to one-out-of two and one-out-of-three where
tripping of an additional channel, for any reason, would result in a reactor
trip. To allow for surveillance testing or setpoint adjustment of other
channels while in this condition, several Required Actions allow the
inoperable cc.annel to be bypassed. Bypassing the inoperable channel
creates a two-out-of-two or two-out-of-three logic configuration allowing a
channel to be tripped for testing without causing a reactor trip. Specific
exceptions to the above general philosophy exist and are discussed
below.

| Reactor Trip System Functions
|

The safety analyses and OPERABILITY requirements applicable to each
RTS Function are discussed below:

1. Manual Reactor Trip |

The Manual Reactor Trip ensures that the control room operator
.

can initiate a reactor trip at any time by using either of two reactor j
trip switches in the control room. A Manual Reactor Trip i
accomplishes the same resuits as any one of the automatic trip |.

Functions. It is used by the reactor operator to shut down the

| reactor whenever any parameter is rapidly trending toward its Trip !
'

Setpoint. !

The LCO requires two Manual Peactor Trip channels to be

!

| Wolf Creek - Unit 1 B 3.3.1-7 Revision 0
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RTS Instrum:nt"tirn
B 3.3.1

BASES

APPLICABLE 1. Manual Reactor Trip (continued)
SAFETY ANALYSES,
LCO, and OPERABLE. Each channelis controlled by a manual reactor trip
APPLICABILITY switch. Each channel activates the reactor trip breaker in both

trains. Two independent channels are required to be OPERABLE
so that no single random failure will disable the Manual Reactor
Trip Function.

In MODE 1 or 2, manual initiation of a reactor trip must be
OPERABLE. These are the MODES in which the shutdown rods
and/or control rods are partially or fully withdrawn from the core.
In MODE 3,4, or 5, the manual initiation Function must also be
OPERABLE if one or more shutdown rods or control rods are
withdrawn or the Rod Control System is capable of withdrawing
the shutdown rods or the control rods. In this condition,
inadvertent control rod withdrawalis possible. In MODE 3,4, or 5,
rnanual initiation of a reactor trip does not have to be OPERABLE
rf the Rod Control System is not capable of withdrawing the
shutdown rods or control rods and if all rods are fully inserted. If
the rods cannot be withdrawn from the core and all of the rods are
fully inserted, there is no need to be able to trip the reactor. In
MODE 6, the CRDMs are disconnected from the control rods and
shutdown rods. Therefore, the manualinitiation Function is not
required.

2. Power Range Neutron Flux

The NIS power range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The NIS
power range detectors provide input to the Rod Control System.
Therefore, the actuation logic must be able to withstand an input
failure to the control system, which may then require the protection
function actuation, and a single failure in the other channels
providing the protection function actuation. Note that this Function
also provides a signal to prevent automatic and manual rod
withdrawal prior to initiating a reactor trip. Limiting further rod
withdrawal may terrainate the transient and eliminate the need to
trip the reactor,

a. Power Range Neutron lux - Highc

The Power Range Neutron Flux-High trip Function
ensures that protection is provided, from all power

Wolf Creek - Unit 1 B 3.3.1-8 Revision 0
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!

| APPLICABLE a. Power Range Neutron Flux - High (continued)
| SAFETY ANALYSES,
'

LCO, and - levels, against a positive reactivity excursion leading to
APPLICABILITY DNB during power operations. These can be caused by

rod withdrawal or reductions in RCS temperature.

| The LCO requires all four of the Power Range Neutron
Flux - High channeis to be OPERABLE. The Trip Setpoint
is s 109% RTP.

In MODE 1 or 2, when a positive reactivity excursion could
occur, the Power Range Neutron Flux-High trip must be
OPERABLE. This Function will terminate the reactivity
excursion and shut down the reactor prior to reaching a

, power level that could damage the fuel. In MODE 3,4,5,
i or 6, the NIS power range detectors do not provide neutron

level indication in this range. In these MODES, the Power
; Range Neutron Flux-High do not have to be OPERABLE
| because the reactor is shut down and reactivity excursions
'

into the power range are extremely ur .ikely. Other RTSv

Functions and administrative controls provide protection
against reactivity additions when in MODE 3,4, 5, nr 6.

j b. Power Range Neutron Flux - Low

The LCO requirement for the Power Range Neutron
Flux - Low trip Function ensures that protection is provided

| against a positive reactivity excursion from low power or
j subcritical conditions.
|

| The LCO requires all four of the Power Range Neutron
| Flux-Low channels to be OPERABLE. The Trip Setpoint

is s 25% RTP. 4

|

In MODE 1, below the Power Range Neutron Flux (P-10 !
setpoin'.), and in MODE 2, the Power Range Neutron
Flux - Low trip must be OPERABLE. This Function may
be manually blocked by the operator when two out of four j
power range channels are greater than 10% RTP (P-10 |

setpoint). This Function is automatically unblocked when ,

three out of four power range channels are below the P-10 !

setpoint. Above the P-10 setpoint, positive reactivity
additions are mitigated by the Power Range Neutron
Flux - High trip Function.
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BASES

APPLICABLE b. Power Range Neutron Flux - Low (continued)
SAFTY ANALYSES,
LCO, and in MODE 3,4, 5, or 6, the Power Range Neutron
APPLICABILITY Flux - Low trip Function does not have to be OPERABLE

because the reactor is shut down and the NIS power range
detectors cannot detect neutron levels in this range. Other
RTS trip Functions cod administrative controls provide
protection against positive reactivity additions or power
excursions in MODE 3,4,5, or 6.

3. Power Range Neutron Flux Ryte
_.

The Power Range Neutron Flux Rate trips use the same channels
as discussed for Function 2 above.

a. Power Range Neutron Flux - High Positive Rate

The Power Range Neutron Flux-High Positive Rate trip
Function ensures that protection is provided against rapid
increases in neutron flux that are characteristic of an
RCCA drive rod housing rupture and the accompanying
ejection of the RCCA. This Function compliments the
Power Range Neutron Flux-High and Low Setpoint trip
Functions to ensure that the criteria are met for a rod
ejection from the power range.

The LCO requires all four of the Power Range Neution
Flux-High Positive Rate channels to be OPERABLE.

In MODE 1 or 2, when there is a potential to add a large
amount of positive reactivity from a rod ejection accident
(REA), the f per Range Neutron Flux -High Positive Rate
trip must be ' /ERABLE. In MODE 3,4, 5, or 6, the Power
Range Neutron Flux-High Positive Rate trip Function does
not have to be OPERABLE because other RTS trip
Functions and administrative controls will provide
protection against positive reactivity additions.

b. Power Range Neutron Flux - High Negative Rate

. The Power Range Neutron Flux - High Negative Rate trip
Function ensures that protection is provided for multiple
rod drop accidents. At high power levels, a multiple rod
drop accident could cause local flux peaking that would '

!
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BASES

I
APPLICABLE b. Power Range Neutron Flux - High Negative Rate {
SAFETY ANALYSES, (continued) l
LCO, and
APPLICABILITY result in an unconservative local DNBR. DNBR is defined

as the ratio of the heat flux required to cause a DNB at a
particular location in the core to the local heat flux. The
DNBR is indicative of the margin to DNB. No credit is
taken for the operation of this Function for those rod drop
accidents in which the local DNBRs will be greater than the
limit.

The LCO requires all four Power Range Neutron Flux-Hyh j

Negative Rate channels to be OPERABLE. The Trip
{Setpoint is s 4% RTP with a time constant 2 2 seconds.

In MODE i or 2, who there is potential for a multiple rod
drop accident to occur, the Power Range Neutron
Flux - High Negative Rate trip must be OPERADLE. In
MODE 3,4, 5, or 6, the Power Range Neutron Flux - High
Negative Rate trip Function does not have to be
OPERABLE because the core is not critical and DNB is not
a concem.

4. Intermediate Range Neutron Flux

The intermediate Range Neutron Flux trip Function ensures that |

protection is provided against an uncontrolled RCCA bank rod
withdrawal accident from a suberitical condition. This trip Function '

provides redundant protection to the Power Range Neutron<

Flux - Low Setpoint trip Function. The NIS intermediate range
detectors are located extemal to the reactor vessel and measure
neutrons leaking from the core. The NiS intermediate range
detectors do not provide any input to control systems. Note that
this Function also provides a signal to prevent automatic and
manual rod withdrawal prior to initiating a reactor trip. Limiting
further rod withdrawal may terminate the transient and eliminate
the need to trip th; reactor.

The LCO requires two channels of Intermediate Range Neutron
Flux to be OPERABLE. Two OPERABLE channels are sufficient
to ensure no single random failure will disable this trip Function.
The Trip Setpoint is s 25% RTP.

Because this trip Function is important only during startup, there is
generally no need to disable channels for testing while the
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BASES

APPLICABLE 4. Intermediate Range Neutron Flux (continued)
SAFETY ANALYSES,

' LCO, and Function is required to be OPERABLE. Therefore, a third channel
APPLICABILITY is unnecessary.

In MODE 1 below the P-10 setpoint, and in MODE 2, above the P-
6 setpoint when there is a potential for an uncontrolled RCCA
bank rod withdrawal accident during reactor startup, the
Intermediate Range Neutron Flux trip must be OPERABLE.
Above the P-10 setpoint, the Power Range Neutron Flux - High
Setpoint trip and the Power Range Neutron Flux - High Positive
Rate trip provide core protection for a rod withdrawal accident. In
Modes 2 (below the P-6 setpoint), the Source Range Neutron Flux
trip Function provider core protection for reactivity accidents. In
MODE 3,4, 5, or 6, the Intermediate Range Neutron Flux trip
Function does not havs to be OPERABLE because other RTS trip
Functions and administrative controls will provide protection
against unacceptable positive reactivity additions.

5. Source Range Neutron Flux

The LCO requirement for the Source Range Neutron Flux trip
Function ensures that protection is provided against an
uncontrolled RCCA bank rod withdrawal accident from a
suberitical condt.on. This trip Function provides redundant
protection to the Power Range Neutron Flux-Low trip Function. In
MODES 3,4, and 5, administrative controls also prevent the
uncontrolled withdrawal of rods. The NIS source range detectors
are located extemal to the reactor vessel and measure neutrons
leaking from the core. The NIS source range detectors do not
provide any inputs to control systems. The source range trip is the
only RTS automatic protection function required in MODES 3,4,
and 5 with the Rod Control System capable of rod withdrawal or
one or more rods not fully insertsd. Therefore, the functional
capability at the specified Trip Setpoint is assumed to be available.

The LCO requires two channels of Source Range Neutron Flux to
be OPERABLE. Two OPERABLE channels are sufficient to |

1ensure no single random failure will disable this trip Function. The
Trir Setpo it is s 1.0 E5 cps. The outputs of the Function to RTS
logic are r t required OPERABLE in MODE 6 or when all rods are
fu'ily inserW and the Rod Control System is incapable of rod
withdrant j

i
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APPLICABLE 5. ~ Source Range Neutron Flux (continued)
SAFETY ANALYSES,
LCO, and The Source Range Neutron Flux Function provides protection for
APPLICABILITY control rod withdrawal from subcritical and control rod ejection

events.

In MODE 2, when below the P-6 setpoint, the Source Range
Neutron Flux trip must be OPERABLE. Above the P-6 setpoint,
the Intermediate Range Neutron Flux trip and the Power Range
Neutron Flux- Low trip will provide core protection for reactivity
accidents. - Above the P-6 setpoint, the NIS source range
detectors are de-energized.

In MODE 3,4, or 5 with the Rod Control System capable of rod
withdrawal or one or more rods not fully inserted, the Source
Range Neutron Flux trip Function must also be OPERABLE. If the
Rod Control System is apable of rod withdrawal, the Source
Range Neutron Flux trip must be OPERABLE to provide core
protection against a rod withdrawal accident. If the Rod Control
System is not capable of rod withdrawal with rods fully inserted,
the source range detectors are not required to trip the reactor.
However, their monitoring Function must be OPERABLE to
monitor core neutron levels and provide indication of reactivity
changes that may occur. The requirements for the NIS source
range detectors in MODE 6 are addressed in LCO 3.g.3, '' Nuclear
Instrumentation."

6. Overtemperature AT

The Overtemperature AT trip Function is provided to ensure that
the design limit DNBR is met. This trip Function also limits the I
range over which the Overpower AT trip Function must provide |

protection. The inputs to the Overtemperature AT trip include !
pressure, coolant temperature, axial power distribution, and |
reactor power as indicated by loop AT assuming full reactor
coolant flow. Protection from violating the DNBR limit is assured
for those transients that are slow with respect to delays from the
core to the measurement system. The Overtemperature AT trip
Function uses each loop's AT as a measure of reactor power and
is compared witn a setpoint that is automatically varied with the '

following parameters:

reactor coolant average temperature - the Trip Setpoint iso

varied to correct for changes in coolant density and specific
heat capacity with changes in coolant temperature;

. I
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APPLICABLE 6. Overtemperature AT (continued)
SAFETY ANALYSES,
LCO, and ' pressurizer pressure - the Trip Setpoint is varied toe

APPLICABILITY correct for changes in system pressure; and

axial power distribution f(AI) - the Trip Setpoint is varied to.

account for imbalances in the axial power distribution as
detected by the NIS upper and lower power range
detectors. if axial peaks are greater than the design limits,
as indicated by the difference between the upper and lower
NIS power range detectors, the Trip Setpoint is reduced.

_

Dynamic compensation is included for system piping delays from
the core to the temperature measurement system.

The Overtemperature AT trip Function is calculated for each loop
as described in Note 1 of Table 3.3.1-1. Trip occurs if
Overtemperature AT is indicated in two loops. The pressure and
temperature signals are used for other control functions; thus, the
actuation logic must be able to withstand an input failure to the
control system, which may then require the protection function
ac un, and a single failure in the other channels providing the
protection function actuation. Note that this Function also provides
a signal to generate a turbine runback prior to reaching the Trip
Setpoint. A turbine runback will reduce turbine power and reactor
power. A reduction in reactor power will normally alleviate the
Overtemperature AT condition and may prevent a reactor trip.

The LCO requires all four channels of the Overtemperature AT trip
Function to be OPERABLE. Note that the Overtemperature AT
Function receives input from channels shared with other RTS
Functions. Failures that affect multiple Functions require entry into
the Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overtemperature AT trip must be OPERABLE
to prevent DNB. In MODE 3,4,5, or 6, this trip Function does not
have to be OPERABLE because the reactor is not operating and
there is insufficient heat production to be concerned about DNB.

I

7. Overpower AT-

The Overpower AT trip Function ensures that protection is
provkied to ensure the integrity of the fuel (i.e., no fuel pellet j

!

|

!
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APPLICABLE 7. Overpower AT (continued)
. SAFETY ANALYSES,
LCO, and melting and has than 1% cladding strain) under all possible

' APPLICABILITY overpower conditions. This trip Function also limits the requifed
range of the Overtemperature AT trip Function and provides a
backup to the Power Range Neutron Flux - High Setpoint trip. The
Overpower AT trip Function ensures that the allowable heat
generation rate (kW/ft) of the fuelis not 3xceeded. The
Overpower AT trip also provxies protection to mitigate the
consequences of a small steamline break, as reported in Ref. 8,

and a steamline break with coincident control rod withdrawal (Ref.
9). It uses the AT of each loop as a measure of reactor power with
a setpoint that is automatically varied with the following
parameters:

reactor coolant average temperature - the Trip Setpoint ise

varied to correct for changes in coolant density and specific
heat capacity with changes in coolant temperature; and

rate of change of reactor coolant average temperature -.

including dynamic compensation !or the dc lays between
the core and the temperature measurement system.

The Overpower AT trip Function is calculated for each loop as per
Note 2 of Table 3.3.1-1. Trip occurs if Overp, wer AT is indicated
in two loops. The temperature signals are use.1 for other control
functions. The actuation logic must be able to withstand an input
failure to the control system, which may then require the protection
function actuation and a single failure in the remaining channels
providing the protection function actuation. Note that this Function
also provides a signal to generate a turbine runback prior to
reaching the Trip Setpoint. A turbine runback will reduce turbine
power and reactor power. A reduction in power will normally
alleviate the Overpower AT condition and may prevent a reactor
trip.

The LCO requires four channels of the Overpower AT trip Function
to be OPERABLE. Note that the Overpower AT trip Function
receives input from channels shared with other RTS Functions.
Failures that affect multiple Functions require entry ir o the
Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is

-
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APPLICABLE 7. Overpower AT (continued) i

SAFETY ANALYSES,
LCO, and generated in the fuel to be concemed about the heat generation
APPLICABILITY . rates and overheating of the fuel. In MODE 3,4,5, or 6, this trip

Function does not have to be OPERABLE because the reactor is
not operating and there is insufficient heat production to be
concerned about fuel overheating and fuel damage.

8. Pressurizer Pressure

Four Pressurizer Pressure channels provide input to the
Pressurizer Pressure - High and - Low trips and the
Overtemperature AT trip. The Pressurizer Pressure channels are
also used to provide input to the Pressurizer Pressure Control
System; thus, the actuation logic must be able to withstand an
input failure to the control system, which may then require the
protection function actuation, and a single failure in the other
channels providing the protection function actuation.

a. Pressurizer Pressure - Low

The Pressurizer Pressure-Low trip Function ensures that
protection is provided against violating the DNBR limit due
to low pressure.

The LCO requires four channels of Pressurizer Pressure-
Low to be OPERABLE. The Trip Setpoint is 21940 psig.

In MODE 1, when DNB is a major concern, the Pressurizer
Pressure-Low trip must be OPERABLE. This trip Function
is automatically enabled on increasing power by the P-7
interlock (NIS power range P-10 or turbine impulse
pressure greater than approximately 10% of full power
equivalent (P-13). On decreasing power, this trip Function
is automatically blocked below P-7. Below the P-7
setpoint, there is insufficient heat production to generate
DNB conditions.

b. Pressurizer Pressure - High.

The Pressurizer Pressure - High trip Function ensures that
protection is provided against overpressurizing the RCS.
This trip Function operates in conjunction with the
pressurizer relief and safety valves to prevent RCS q
overpressure conditions. '
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APPLICABLE ' b. Pressurizer Pressure - High (continued) j
SAFETY ANALYSES,

{LOO, and - The LCO requires four channels of the Pressurizer
APPLICABILITY Pressure - High to be OPERABLE. The Trip Setpoint is

| 's 2385 psig.
1

The Pressurizer Pressure- High Allowable Value is,

' '
selected to be below the pressurizer safety valve actuation
pressure and above the power operated relief valve
(PORV) setting. This setting minimizes challenges to
safety valves while avoiding unnecessary reactor trip for
those pressure increases that can be controlled by the
PORVs.

In MODE 1 or 2, the Pressurizer Pressure - High trip must
be OPERABLE to help prevent RCS overpressurization
and minimize challenges to the relief and safety valves. In
MODE 3,4, 5, or 6, the Pressurizer Pressure - High trip
Function does not have to be OPERABLE because |
transients that could cause an overpressure condition will !

be slow to occur. Therefore, the operator will have
sufficient time to evaluate unit conditions and take
corrective actions. Additionally, low temperature
overpressure protection systems provide overpressure
protection when the temperature of one or more RCS loops
is below 368 F.

9. Pressurizer Water Level- High !

The Pressurizer Water Level - High trip Function provides a
4

backup signal for the Pressurizer Pressure - High trip and also !
provides protection against water relief through the pressurizer
safety valves. These valves are designed to pass steam in order |
to achieve their design energy removal rate. A reactor trip is
actuated prior to the pressurizer becoming water solid. The LCO

.

'

requires three channels of Pressurizer Water Level- High to be
OPERABLE. The Trip Setpoint is s 92% of instrument spen. The
pressurizer level channels are used as input to the Pressurizer
Level Control System. A fourth channel is not required to address
control / protection interaction concerns. The level channels do not |

actuate the safety valves, and the high pressure reactor trip is set
below the safety valve setting. Therefore, with the slow rate of

i charging available, pressure overshoot due to level channel failure
I cannot cause the safety valve to lift before reactor high pressure

trip.
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APPLICABLE g. Pressurizer Water Level- High (continued)
SAFETY ANALYSES,
LCO, and in MODE 1, when there is a potential for overfilling the pressurizer,
APPLICABILITY . the Pressurizer Water Level-High trip must be OPERABLE. This

trip Function is automatically enabled on increasing power by the
P-7 interlock. On decreasing power, this trip Function is
automatically blocked below P-7. Below the P-7 setpoint,
transients that could raise the pressurizer water level will be slow
and the operator will have sufficient time to evaluate unit
conditions and take corrective actions.

1

10. Reactor Coolant Flow - Low

The Reactor Coolant Flow - Low trip Function ensures that
protection is provided against violating the DNBR limit due to low
flow in one or more RCS loops, while avoiding reactor trips due to
normal variations in loop flow. Above the P-7 setpoint, the reactor
trip on low flow in two or more RCS loops is automatically enabled.
Above the P-8 setpoint, a loss of flow in any RCS loop will actut.a
a reactor trip. Each RCS loop has three flow detectors to monitor
flow._ The flow signals are not used for any control system input.

The LCO requires three Reactor Coolant Flow - Low channels per
loop to be OPERABLE in MODE 1 above P-7. The Trip Setpoint is
at 8g.9% of loop design flow (loop design flow - 90,324 gpm).

In MODE 1, above the P-8 setpoint, a loss of flow in one RCS loop
could result in DNB conditions in the core because of the higher
power level. In MODE 1, below the P-8 setpoint and above the
P-7 setpoint, a loss of flow in two or mora nos is required to
actuate a reactor trip because o"P .ir level and ae :
greater margin to the design li" '' _ Now the P-7 setpoint, {

*

all reactor trips on low flow are mo,naticm?; blocked since there is ;
insufficient heat production to generate DNB conditions.

11. Not Used.

12. Undervoltage Reactor Coolant Pumps |

The Undervoltage RCP reactor trip Function ensures that
protection is provided against violating the DNBR limit due to a
loss of flow in two or more RCS loops. There is one potential
transformer (PT), with a primary to secondary ratio of 14400:120, ;

,
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APPLICABLE 12. Undervoltage Reactor Coolant Pumps (continued)
SAFETY ANALYSES,
LCO, and connected in parallel with the 13.8 kV power supply to each RCP

: APPLICABILITY motor at the motor side of the supply breaker. Each PT secondary
side is connected to an undervoltage relay and time delay relay,
as well as a separate underfrequency relay. The undervoltage
relays provide output signals to the SSPS which trips the reactor, if
permissive P-7 is satisfied (i.e. greater than 10% of rated thermal
power), when the voltage at one out of two RCP motors on both
buses drops below 10578 Vac. The time delay relay prevents
spurious trips caused by transient voltage perturbations. This trip

| Function will generate a reactor trip before the Reactor Coolant
Flow- Low Trip Setpoint is reached.

The LCO requires two Undervoltage RCP channels per bus to be
OPERABLE, for a total of four channels. The Trip Setpoint is
210,578 Vac.

In MODE 1 above the P-7 setpoint, the Undervoltage RCP trip
must be OPERABLE. Below the P-7 setpoint, all reactor trips on
loss of RCP due to undervoltage are automatically blocked since
the core is not producing sufficient power to generate DNB

; conditions. Above the P-7 setpoint, the reactor trip on

| Undervoltage RCPs is automatically enabled.
|

| 13. Underfrequency Reactor Coolant Pumps

The Underfrequency RCP reactor trip Function ensures that
| protection is provided against violating the DNBR limit due to a
| loss of flow in two or more RCS loops from a major network

frequency disturbance. An underfrequency condition will slow
down the pumps, thereby reducing their coEstdown time following
a pump trip. An adequate coastdown time is required so that
reactor heat can be removed immediately after reactor trip. There
is one potential transformer (PT), with a primary to secondary ratio

: of 14400:120, connected in parallel with the 13.8 kV power supply
| to each RCP motor at the motor side of the supply breaker. Esch

PT secondary side is connected to an undervoltage relay and time
delay relay, as well as a separate underfrequency relay. The

| underfrequency relays provide output signals to the SSPS which
trips the reactor, if permissive P-7 is satisfied (i.e. of greater than
10% of rated thermal power), when the frequency of one out of
two RCP motors on both buses drops below 57.2 Hz. The time
delay set on the underfrequency relay prevents spurious trips
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APPLICABLE 13.= Underfrequency Reactor Coolant Pumps (continued)
SAFETY ANALYSES -
LCO, and caused by transient frequency perturbations. This trip Function
APPLICABILITY will generate a reactor trip before me Reactor Coolant Flow - Low

Trip Setpoint is reached.

The LCO requires two Under' quency RCP channels per bus to
be OPERABLE, for a total of ut.r channels. The Trip Setpoint is
2 57.2 Hz.

In MODE 1 above the P-7 setpoint, the Underfrequency RCP
trip must be OPERABLE. Below the P-7 setpoint, all reactor trips
on loss of RCP due to underfrequency are automatically blocked
since the core is not producing sufficient power to generate DNB
conditions. Above the P-7 setpoint, the reactor trip on
Underfrequency RCPs is automatically enabled.

14. Steam Generator Water Level- Low Low

The SG Water Level-Low Low trip Function ensures that
protection is provided against a loss of heat sink and actuates the
AFW System prior to uncovering the SG tubes. The SGs are the
heat sink for the reactor, in order to act as a heat sink, the SGs
must contain a minimum amount of water. A narrow range low low
levelin any SG is indicative of a loss of heat sink for the reactor.
The level transmitters provide input to the SG Level Control
System. Therefore, the actuation logic must be able to withstand
an input failure to the control system, which may then requ|re the
protection function actuation, and a single failure in the other
channels providing the protection function actuation. This
Function also performs the ESFAS function of starting the AFW
pumps onlow low SG level.

The LCO requires four channels of SG Water Level - Low Low per
SG to be OPERABLE because these channels are shared
between protection and control. The Trip Setpoint for the SG
Water Level Low - Low is 2 23.5% of narrow range instrument
span.

In MODE 1 or 2, when the reactor requires a heat sink, the SG
Water Level- Low Low trip must be OPERABLE. The normal
source of water for the SGs is provided by the Main Feedwater
(MFW) pumps (noi safety related). The MFW pumps are only in
operation in MODE 1 or 2 above the point of adding heat. The
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APPLICABLE 14. Steam Generator Water Level- Low Low (continued) !
SAFETY ANALYSES,

|
LCO, and AFW System is the safety related backup source of water to
APPLICABILITY ensure that the SGs remain the heat sink for the reactor. During

normal startups and shutdowns (with RCS temperatures above
450* F), the motor driven Startup Feedwater pump provides
feedwater to maintain SG level. In MODE 3,4,5, or 6, the SG
Water Level- Low Low Reactor trip Function does not have to be

i

OPERABLE because the reactor is not operating or even critical
(see Specification 3.3.2 for Applicability of SG Water Level- Low '

Low ESFAS Functions). Decay heat removal is accomplished by |

. the Startup Feed pump or, if an AFAS is initiated, by the AFW l

System in MODE 3 and by the Residual Heat Removal (RHR)
!System in MODE 4,5, or 6.

15. Not Used.

16. Turbine Trip
]

a. Turbine Trip - Low Fluid Oil Pressure

The Turbine Trip- Low Fluid Oil Pressure trip Function ;
anticipates the loss of heat removal capabilities of the j
secondary system following a turbine trip. This trip Function
acts to minimize the pressure / temperature transient on the
reactor. Any turbine trip from a power level below the P-9
setpoint, approximately 50% power, will not actuate a reactor
trip. Three pressure switches monitor the control oil pressure

,

in the Turbine Electrohydraulic Control System. A low
pressure condition sensed by two-out-of-three pressure ;

switches will actuate a reactor trip. These pressure switches
do not provide any input to the control system. The unit is
designed to withstand a complete loss of load and not sustain
core damage or challenge the RCS pressure limitations. Core
protection is provided by the Pressurizer Pressure - High trip
Function and RCS integrity is ensured by the pressurizer
safety valves.

The LCO requires three channels of Turbine Trip - Low Fluid
Oil Pressure to be OPERABLE in MODE 1 above P-9. The
Trip Setpoint is 2 590.0 psig.
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' APPLICABLE a. Turbine Trip - Low Fluid Oil Pressure (continued)
SAFETY ANALYSES,
LCO, and Below the P-9 setpoint, a turbine trip does not
APPLICABILITY actuate a reactor trip. In MODE 2, 3,4, 5, or 6, there is no

potential for a turbine trip, and the Turbine Trip - Low Fluid
Oil Pressure trip Function does not need to be
OPERABLE.

b. Turbine Trip - Turbine Stop Valve Closure

The Turbine Trip - Turbine Stop Valve Closure trip
Function anticipates the loss of heat removal capabilities of
the secondary system following a turbine trip. This trip
Function acts to minimize the pressure / temperature
transient on the reactor. Any turbine trip from power level
below the P-9 setpoint, approximately 50% power, will not
activate a reactor trip. The trip Function anticipates the
loss of secondary heat removal c,apability that occurs when
the stop valves close. Tripping the reactor in anticipation
of loss of secondary heat removal acts to minimize the
pressure and temperature transient on the reactor. This
trip Function will not and is not required to operate in the
presence of a single channel failure. The unit is designed
to withstand a complete loss of load and not sustain core
damage or challenge the RCS pressure limitations. Core
protection is provided by the Pressurizer Pressure- High
trip Function, and RCS integrity is ensured by the
pressurizer safety valves. This trip Function is diverse to
the Turbine Trip- Low Fluid Oil Pressure trip Function.
Each turbine stop valve is equipped with one limit switch
that inputs to the RTS. If all four limit switches indicate that
the stop valves are all closed, a reactor trip is initiated.
The LSSS Allowable Value for this Function is set to i

assure channel trip occurs when the associated stop valve j

is completely closed. i

The LCO requires four Turbine Trip - Turbine Stop Valve
Closure channels, one per valve, to be OPERABLE in '

MODE 1 above P-9. All four channels must trip to cause :
reactor tnp. ;

i

Below the P-9 setpoint, a load rejection can be j

accommodated by the Steam Dump System. In MODE 2, I
3, 4, 5, or 6, there is no potential for a load rejection, and
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APPLICABLE b. Turbine Trip - Turbine Stop Valve Closure (continued)
SAFETY ANALYSES,
LCO, and the Turbine Trip-Stop Valve Closure trip Function does not
APPLICABILITY - need to be OPERABLE.

17. Safety iniection input from Engineered Safety Feature Actuation
System

The SI Input from ESFAS ensures that if a reactor trip has not
already been generated by the RTS, the ESFAS automatic
actuation logic will initiate a reactor trip upon any automatic signal>

that initiates Sl. This is a condition of acceptability for the LOCA.-
However, other transients and accidents take credit for varying
levels of ESF performance and rely upon rod insertion, except for
the most reactive rod that is assumed to be fully withdrawn, to
ensure reactor shutdown. Therefore, a reactor trip is initiated
every time an Si signalis present.

Trip Setpoint and Allowable Values are not applicable to this
Function. The Si reactor trip input to SSPS logic is provided by
ESFAS relay actuation. Therefore, there is no measurement
signal with which to associate an LSSS.

The LCO requires two trains of SI Input from ESFAS to be
OPERABLE in MODE 1 or 2.

A reactor trip is initiated every time an SI signal is present.
Therefore, this trip Function must be OPERABLE in MODE 1 or 2,
when the reactor is critical, and must be shut down in the event of
an accident. In MODE 3,4,5, or 6, the reactor is not critical, and
this trip Function does not need to be OPERABLE.

18. Reactor Trip System Interlocks

Reactor protection interlocks are provided to ensure reactor trips
are in the correct configuration for the current unit status. They
back up operator actions to ensure protection system Functions -
are not bypassed during APPLICABILITY unit conditions under
which the safety analysis assumes the Functions are not
bypassed. Therefore, the interlock Functions do not need to be
OPERABLE when the associated reactor trip functions are outside
the applicable MODES. These are:
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' APPLICABLE a. Intermediate Range Neutro, Flux, P-6
SAFETY ANALYSES,
LCO, and - The Intermediate Range Neutron Flux, P-6 interlock is |

APPLICABILITY actuated when any NIS intermediate range channel goes
(continued) approximately one decade above the minimum channel

reading. If both channels drop below the setpoint, the
permissive will automatically be defeated. The LCO
requirement for the P-6 interlock ensures that the following
Functions are performed

on increasing power, the P-6 interlock allows thee

manual block of the NIS Source Range, Neutron
Flux reactor trip.- This prevents a premature block
of the source range trip and allows the operator to
ensure that the intermediate range is OPERABLE
prior to leaving the source range. When the source
range trip is blocked, the high voltage to the
detectors is also removed; and

on decreasing power, the P-6 interlock.

automatically energizes the NIS source range
detectors and enables the NIS Source Range
Neutron Flux reactor trip.

! The LCO requirea two channels of Intermediate Range
Neutron Flux, P-6 interlock to be OPERABLE in MODE 2
when below the P-6 interlock setpoint. The Trip Setpoint is
:t 1.0 E-10 amps.

Above the P-6 interlock setpoint, the NIS Source Range
Neutron Flux reactor trip will be blocked, and this Function
will no longer be necessary. In MODE 3,4,5, or 6, the P-6
interlock does not have to be OPERABLE because the NIS
Sou ce Range is providing core protection.

b. Low Power Reactor Trips Block, P-7 ;

I
The Low Power Reactor Trips Block, P-7 interlock is ;

'

- actuated by input from either the Power Range Neutron
Flux, P-10, or the Turbine impulse Chamber Pressure, P-
13 interlock. The LCO requirement for the P-7 interlock ;

'

ensures that the following Functions are performed:

(1) on increasing power, the P-7 interlock automatically
enables reactor trips on the following Functions:

,
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APPLICABLE b. Low Power Reactor Trips Block, P-7 (continued)
SAFETY ANALYSES,
LCO, and Pressurizer Pressure-Low;.

APPLICABILITY
Pressurizer Water Level-High;e

Reactor Coolant Flow- Low (low flow in twoe

or more RCS loops);

Undervoltage RCPs; and.

Underfrequency RCPs..

These reactor trips are only required when operating
above the P-7 setpoint (approximately 10% power). The
reactor trips provide protection against violating the DNBR
limit. Below the P-7 setpoint, the RCS is capable of
providing sufficient natural circulation without any RCP
running.

(2) on decreasing power, the P-7 interlock
automatically blocks reactor trips on the following
Functions:

Pressurizer Pressure - Low;-

Pressurizer Water Level- High;.

Reactor Coolant Flow - Low (Iow flow in two !.

or more RCS loops);

Undervoltage RCPs; and.

Underfrequency RCPs..

Allowable Values are not applicable to the P-7 interlock
because it is a logic Function and thus has no parameter
with which to associate an LSSS.

The P-7 interlock is a logic Function with train and not
channelidentity. Therefore, the LCO requires one channel
per train of Low Power Reactor Trips Block, P-7 interlock to
be OPERABLE in MODE 1.

Wolf Creek - Unit 1 B 3.3.1-25 Revision 0
'

,



RTS InstrumGntation
B 3.3.1

BASES

APPLICABLE b. Low Power Reactor Trips Block, P-7 (continued)
SAFETY ANALYSES,
LCO, and The low power trips are blocked below the P-7 setpoint and
APPLICABILITY unblocked above the P-7 setpoint. In MODE 2,3,4,5,

or 6, this Function does not have to be OPERABLE
because the interlock performs its Function when power
level drops below 10% power, which is in MODE 1.

c. Power Range Neutron Flux, P-8

The Power Range Neutron Flux, P-8 interlock is actuated
at 48% power as determined by two-out-of-four NIS power
range channels . The P-8 interlock automatically enables
the Reactor Coolant Flow - Low reactor trip on low flow in
one or more RCS loops on increasing power. The LCO
requirement for this trip Function ensures that protection is
provided against a loss of flow in any RCS loop that could
result in DNB conditions in the core when greater than 48%
power. On decreasing power, the reactor trip on low flow
in any loop is automatically blocked.

The LCO requires four channels of Power Range Neutron
Flux, P-8 interlock to be OPERABLE in MODE 1. The Trip
Setpoint is s 48% RTP.

In MODE 1, a loss of flow in one RCS loop could result in
DNB conditions, so the Power Range Neutron Flux, P-8
interlock must be OPERABLE. In MODE 2,3,4,5, or 6,
this Function does not have to be OPERABLE because the
core is not producing sufficient power to be concemed
about DNB conditions.

d. Power Range Neutron Flux, P-9

The Power Range Neutron Flux, P-9 interlock is actuated
at 50% power as determined by two-out-of-four NIS power
range channels. The LCO requirement for this Function
ensures that the Turbine Trip-Low Fluid Oil Pressure and
Turbine Trip-Turbine Stop Valve Closure reactor trips are
enabled above the P-9 setpoint. Above the P-9 setpoint, a
turbine trip will cause a load rejection beyond the
capacities of the Steam Dump and Reactor Control
Systems. A reactor trip is automatically initiated on a
turbine trip when it is above the P-9 setpoint, to minimize
the transient on the reactor.
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APPLICABLE d. Power Range Neutron Flux, P-9 (continued)
SAFETY ANALYSES,
LCO, and The LCO requires four channels of Power Range Neutron
APPLICABILITY Flux, P-9 interlock to be OPERABLE in MODE 1. The Trip

Setpoint is s 50% RTP.

In MODE 1, a turbine trip could cause a load rejection
beyond the capacities of the Steam Dump and Reactor
Control Systems, so the Power Range Neutron Flux
interlock must be OPERABLE. In MODE 2, 3,4, 5, or 6,
this Function does not have to be OPERABLE because the
reactor is not at a power level sufficient to have a load
rejection beyond the capacities of the Steam Dump and
Reactor Control Systems.

e. Power Range. Neutron Flux, P-10

The Power Range Neutron Flux, P-10 interlock is actuated
at 10% power, as determined by two-out-of-four NIS power
range channels. If power level falls below 10% RTP on 3
of 4 channels, Power Range Neutron Flux - Low reactor
trip and the intermediate Range Neutron Flux reactor trip
and rod stop will be automatically unblocked. The LCO
requirement for the P-10 interlock ensures that the
following Functions are performed:

on increasing power, the P-10 interlock allows the.

operator to manually block the Intermediate Range i
Neutron Flux reactor trip. Note that blocking the

,

reactor trip also block:, the signal to prevent
automatic and manual rod withdrawal; I

on increasing power, the P-10 interlock allows the.

operator to manually block the Power Range
Neutron Flux-Low reactor trip;

on increasing power, the P-10 interlocke

automatically provides a backup signal to block the
Source Range Neutron Flux reactor trip, and also to
de-energize the NIS source range detectors;

the P-10 interlock provides one of the two inputs to.

the P-7 interlock; and
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' APPLICABLE e. Power Range Neutron Flux, P-10 (continued)
SAFETY ANALYSES,
LCO, and on decreasing power, the P-10 interlock- e

APPLICABILITY automatically enabl 6s the Power Range Neutron
- Flux- Low reactor trip and the Intermediate Range
Neutron Flux reactor trip (and rod stop).

The LCO requires four channels of Power Range Neutron
Flux, P-10 interlock to be OPERABLE in MODE 1 or 2.>

The Trip Setpoint is 10% RTP

OPERABILITY in MODE 1 ensures the Function is
available to perform its decreasing power Functions in the
event of a reactor shutdown. This Function must be
OPERABLE in MODE 2 to ensure that core protection is
provided during a startup or shutdown by the Power Ran5
Neutron Flux - Low and Intermediate Range Neutron Flux
reactor trips. In MODE 3,4, 5, or 6, this Function does not
have to be OPERABLE because the reactor is not at power
and the Source Range Neutron Flux reactor trip provides
core protection.

f. Turbine impulse Pressure, P-13

The Turbine impulse Pressure, P-13 interlock is actuated
when the pressure in the first stage of the high pressure
turbine is approximately 10% of the full power pressure.
The full power pressure corresponds to the first stage
pressure at 100% RTP. The interlock is determined by
one-out of-two pressure channels. The LCO requirement
for this Function ensures that one of the inputs to the P-7
interlock is available.

The LCO requires two channels of Turbine impulse
Pressure, P-13 interlock to be OPERABLE in MODE 1.
The Trip Setpoint is s 10% Turbine Power.

The Turbine impulse Chamber Pressure, P-13 interlock
must be OPERABLE when the turbine generator is
operating. The interlock Function is not required
OPERABLE in MODE 2,3,4, 5, or 6 because the turbine
generator is not operating.

'
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APPLICABLE 19. Reactor Trip Breakers
SAFETY ANALYSES,
LCO, and . This trip Function applies to the RTBs exclusive of individual trip
APPLICABILITY mechanisms. The LCO requires two OPERABLE trains of trip

(continued) . breakers. A trip breaker train consists of all trip breakers
associated with a single RTS logic train that are racked in, closed,
and capable of supplying power to the Rod Control System. Thus,
the train may consist of the main breaker or bypass breaker. Two
OPERABLE trains ensure no single random failure can disable the
RTS trip capability.

These trip Functions must be OPERABLE in MODE 1 or 2 when
the reactor is critical.- In MODE 3,4, or 5, these RTS trip
Functions must be OPERABLE when the Rod Control System is
capable of rod withdrawal or one or more rods are not fully
inserted.

20. Reactor Trio Breaker Undervoltage and Shunt Trip Mechanisms

The LCO requires both the Undervoltage and Shunt Trip
Mechanisms to be OPERABLE for each RTB that is in service.
The trip mechanisms are not required to be OPERABLE for trip
breakers that are open, racked out, incapable of supplying power
to the Rod Control System, or declared inoperable under
Function 19 above. OPERABILITY of both trip mechanisms on i

each breaker ensures that no single trip mechanism failure will I

prevent opening any breaker on a valid signal.

These trip Functions must be OPERABLE in MODE 1 or 2 when '

the reactor is critical. In MODE 3,4, or 5, these RTS trip j

Functions must be OPERABLE when the Rod Control System is
'

capable of rod withdrawal or one or more rods are not fully |
inserted.

,

21. Automatic Trip Logic
,

The LCO requirement for the RTBs (Functions 19 and 20) and
Automatic Trip Logic (Function 21) ensures that means are .,!

provided to interrupt the power to allow the rods to fall into the
reactor core. Each RTB is equipped with an undervoltage coil and
a shunt trip coil to trip the breaker open when needed. Each RTB
is equipped with a bypass breaker to allow testing of the trip
breaker while the unit is at power. The reactor trip signals
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APPLICABLE - 21. Automatic Trip Logic (conti1ued)
SAFETY ANALYSES,
LCO, and generated by the RTS Automatn, Ti;p Legic cause the RTBs and
APPLICABILITY associated bypass breakers to open and snut ocwn the resctor.

The LCO requires two trains of RTS Automatic Trip Logic to .m
' OPERABLE. Having two OPERABLE channels ensures that
random failure of a single logic channel will not prevent reactor I

trip.; )

These trip Functions must be OPERABLE in MODE 1 or 2 when
the reactor is critical. In MODE 3,4, or 5, these RTS trip
Functions must be OPERABLE when the Rod Control Systern is
capable of rod withdrawal or one or more rods are not fully
inserted.

The RTS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). j

i

ACTIONS A Note has been added to the ACTIONS to clarity the application of !

Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed in Table 3.3.1-1.

In the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable Value, or the transmitter, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Function channels provided by that channel must be declared inoperable
and the LCO Condition (s) entered for the protection Function channels
affected.< When the Required Channels in Table 3.3-1 are specified on a
per loop, per SG, per bus, etc., basis, then the Condition may be entered
separately for each loop, SG, bus, etc., as appropriate.

When the number of inoperable channels in a trip Function exceed those
specified in one or other related Conditions associated with a trip
Function, then the unit is ou'. side the safety analysis. Therefore,
LCO 3.0.3 must be immediately entered if applicable in the current MODE
of operation.

A,1

Condition A applies to all RTS protection Functions. Condition A
addresses the situation where one or more required channels or trains for
one or more Functions are inoperable at the same time. The Required
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ACTIONS AJ (continued)
.

Action is to refer to Table 3.3.1-1 and to take the Required Actions for the
protection functions affected. The Completion Times are those found in

i: the referenced Conditions and Required Actions.
i

I'
B.1 and B.2.

| Condition B applies to the Manual Reactor Trip in MODE 1 or 2. This
action addresses the train orientation of the SSPS for this Function. With

|- one channel inoperable, the inoperable channel must be restored to
1 OPERABLE status within 48 hours. In this Condition, the remaining

OPERABLE channel is adequate to perform the safety function.
;, ,

'

The Completion Time of 48 hours is reasonable considering that there are
two automatic actuation trains and another manual initiation channel

'

OPERABLE, and the low probability of an event occurring during this
interval.

If the Manual Reactor Trip Function cannot be restored to OPERABLE |
status within the allowed 48 hour Completion Time, the unit must be
brought to a MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3 within 6 additional |'

hours (54 hours total time). The 6 additional hours to reach MODE 3 is ,

reasonable, based on operating experience, to reach MODE 3 from full !

power operation in an orderly manner and without challenging unit 1
systems. With the unit in MODE 3, Condition C is entered if the Manual ), .

Reactor Trip Function has not been restored and the Rod Control System i

is capable of rod withdrawal or one or more rods are not fully inserted.

i
,

C.1, C.2.1, and C.2.2

Condition C applies to the following reactor trip Functions in MODE 3,4,,<

or 5 with the Rod Control System capable of rod withdrawal or one or
7 more rods not fully inserted:

,

Manual Reactor Trip;3

~I RTBs;.

l RTB Undervoltage and Shunt Trip Mechanisms; and.
,

'

Automatic Trip Logic..

-
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ACT80NS C.1, C.2.1 and C.2.2 (continued)

This action addresses the train orientation of the SSPS for these
Functions. With one channel or train inoperable, the inoperable channel
or train must be restored to OPERABLE status within 48 hours. If the
affected Function (s) cannot be restored to OPERABLE status within the I

allowed 48 hour Completion Time, the unit must be placed in a MODE in
which the requirement does not apply. To achieve this status, action must
be initiated within the same 48 hours to fully insert all rods and the Rod
Control System must be rendered incapable of rod withdrawal within the
next hour (e.g., by de-energizing all CRDMs, by opening the RTBs, or
de-energizing the motor gererator (MG) sets). The additonal hour for the -

latter provides sufficient timo to accomplish the action in an orderly
manner. With the rods fu!!y inserted and Rod Control System incapable
of rod withdrawal, these Functions are rio longer required,

The Completion Time is reasonable considering that in this Condition, the
remaining OPERABLE train is adequate to perform the safety function,
and given the low probab:lity of an event occurring during this interval.

Condition C is modified by a Note stating that while this LCO is not met for
Function 19,20, or 21 in MODE 5, making the Rod Control System
capable of rod withdrawalis not permitted. This Note specifies an
exception to LCO 3.0.4 for this MODE 5 transition and avoids placing the
plant in a condition where control rods can be a withdrawn or not fully
inserted while the Reactor Trip System is degraded.

D.1.1, D.1.2, D.2.1, D.2.2, and D.3

Condition D applies to the Power Range Neutron Flux-High Function.

The NIS power rsnge detectors provide input to the Rod Control System
and, therefore, have a two-out-of-four trip logic. A known inoperable
channel must be placed in the tripped condition. This results in a partial
trip condition requiring only one-out-of-three logic for actuation. The
6 hours allowed to place the inoperable channel in the tripped condition is
justified in WCAP-10271-P-A (Ref. 6).

In addition to placing the inoperable channel in the uipped condition,
THERMAL POWER must be reduced to s 75% RTP within 12 hours.
Reducing the power level prevents operation of the core with radial power
distributions beyond the design limits at a powe.r level where DNB

} conditions may exist. With one of the NIS power range detectors
inoperable,1/4 of the radial power distribution monitoring capability is lost.
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ACTIONS D.1.1, D.1.2, D.2.1, D.2.2, and D.3 (continued)

As an attemative to the above actions, the inoperable channel can be
placed in the tripped condition within 6 hours and the QPTR monitored
once every 12 hours as per SR 3.2.4.2 (including the SR 3.2.4.2 Note),
QPTR verification. Calculating QPTR every 12 hours compensates for
the lost monitoring capability due to the inoperable NIS power range
channel and allows continued unit operation at power levels > 75% RTP.
The 6 hour Completion Time and the 12 hour Frequency are consistent
with LCO 3.2.4, "QUACRANT POWER TILT RATIO (QPTR)."

As an attemative to the above Actions, the plant must be placed in a
MODE where this Function is no longer required OPERABLE. Twelve
hours are allowed to place the plant in MODE 3. This is a reasonable
time, based on operating experience, to reach MODE 3 from full power in
an orderly manner and without challenging plant systems. If Required
Actions cannot be completed within their allowed Completion Times,
LCO 3.0.3 must be entered.

|The Required Actions have been modified by a Note that allows placing
the inoperable channel in the bypass condition for up to 4 hours while
performing routine surveillance testing of other channels. The Note also
allows placing the inoperable channel in the bypass condition to allow
setpoint adjustments of other channels when required to reduce the
setpoint in accordance with other Technical Specifications. The 4 hour
time limit is justified in Reference 6.

Required Action D.2.2 has been modified by a Note which only requires
SR 3.2.4.2 to be performed if the Power Range Neutron Flux input to
QPTR becomes inoperable. Failure of a component in the Power Rar.ge
Neutron Flux Channel which renders the High Flux Trip Function
inoperable may not affect the capability to monitor QPTR. As such,
determining QPTR using the movable incore detectors once per 12 hours
may not be necessary.

I

E.1 and E.2

Condition E applies to the following reactor trip Functions:
!

l
Power Range Neutron Flux-Low;.

Overtemperature AT;
,

.

I
Overpower AT; j.

!
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ACTIONS E.1 and E.2 (continued)

Power Range Neutron Flux-High Positive Rate;.

Power Range Neutron Flux-High Negative Rate; )*

Pressurizer Pressure-High; and.

SG Water Level-Low Low..

'

A known inoperable channel must be placed in the tripped condition within
6 houm. Placing the channelin the tripped condition results in a partial
trip condition requiring only one-out-of-three logic for actuation of the two-
out-of-four trip logic. The 6 hours allowed to place the inoperable channel
in the tripped condition is justified in Reference 6.

If the inoperable channel cannot be placed in the trip condition within the
specified Completion Time, the unit must be placed in a MODE where
these Functions are not required OPERABLE. An additional 6 hours is
allowed to place the unit in MODE 3. Six hours is a reasonab!e time,
based on operating experience, to place the unit in MODE 3 from full
power in an orderly manner and without challenging unit systems.

The Required Actions have been modified by a Note that allows placing
the inoperable channelin the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 6.

F.1 and F.2

Condition F applies to the intermediate Range Neutron Flux trip when
THERMAL POWER is above the P-6 setpoint and below the P-10 setpoint
and one channel is inoperable. Above the P-6 setpoint and below the
P-10 setpoint, the NIS intermediate range detector performs the
monitoring Functions. If THERMAL POWER is greater than the P-6
setpoint but less than the P-10 setpoint,24 hours is allowed to reduce
THERMAL POWER below the P-6 setpoint or to increase THERMAL
r OWER above the P-10 setpoint. The NIS Intermediate Range Neutron
Flux channels must be OPERABLE when the power level is above the ,

capability of the source range, P-6, and below the capability of the power
range, P-10. If THERMAL POWER is greater than the P-10 setpoint, the
NIS power range detectors perform the monitoring and protection
functions and the intermediate range is not required. The Completion
Times allow for a slow and controlled power adjustment above P-10 or
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ACTIONS F.1 and F.2 (continued)

below P-6 and take into account the redundant capability afforded by the
redundant OPERABLE channel, the overlap of the Power Range
detectors, and the low probability of its failure during this period. This
action does not require the inoperable channel to be tripped because the
Function uses one-out-of-two logic. Tripping one channel would trip the
reactor. Thus, the Required Actions specified in this Condition are only
applicable when channel failure does not result in reactor trip.

G.1 and G.2

Condition G applies to two inoperable Intermediate Range Neutron Flux
trip channels in MODE 2 when THERMAL POWER is above the P-6
setpoint and below the P-10 setpoint. Required Actions specified in this
Condition are only applicable when channel failures do not result in
reactor trip. Above the P-6 setpoint and below the P-10 setpoint, the NIS
intermediate range detector performs the monitoring Functions. With no
intermediate range channels OPERABLE, the Required Actions are to
suspend operations involving positive reactivity additions immediately.
This will preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The operator
must also reduce THERMAL POWER below the P-6 setpoint within two

; hours. Below P-6, the Source Range Neutron Flux channels will be able
t to monitor the core power level. The Completion Time of 2 hours will
! allow a controlled power reduction to less than the P-6 setpoint and takes
'

into account the low probability of occurrence of an event during this
period that may require the protection afforded by the NIS Intermediate

|
Range Neutron Flux trip. '

i

Jf.1, Not Used.
L
!

1.1 [
.

Condition I applies to one inoperable Source Range Neutron Flux trip j
!

channel when in MODE 2, below the P-6 setpoint. With the unit in this
Condition, below P-6, the NIS source range performs the monitoring and
protection functions. With one of the two channels inoperable, operations
involving positive reactivity additions shall be suspended immediately. j

|
l

1
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ACTIONS 1,.1, (continued)

This wai preclude any power escalation. With only one source range
channel OPERABLE, core protection is severely reduced and any actions
that add positive reactivity to the core must be suspended immediately.

I

d:1

Condition J applies to two inoperable Source Range Neutron Flux trip
channels when in MODE 2, below the P-6 setpoint, or in MODE 3,4, or 5
with the Rod Control System capable of rod withdrawal or one or more
rodt, not fully inserted. With the unit in this Condition, below P-6, the NIS
source range performs the monitoring and protection functions. With both
source range channels inoperable, the RTBs must be opened
immediately. With the RTBs open, the core is in a more stable condition.

K.1, K.2.1, and K.2.2

Condition K apolies to one inoperable source range channel in MODE 3,
4, or 5 with tho Rod Control System capable of rod withdrawal or one or
more rods not fully inserted. With the unit in this Condition, below P-6, the
NIS source range performs the monitoring and protection functions. With
one of the source range channels inoperable,48 hours is allowed to
restore it to an CPERABLE status. If the channel cannot be retumed to
an OPERABLE status action must be initiated within the same 48 hours to
fully insert all rods,1 additional hour is allowed to place the Rod Control
System in a condition incapable of rod withdrawal (e.g., by de-energizing
all CRDMs, by opening the RTBs, or de-energizing the motor generator
(MG) sets). Once the ACTIONS are completed, the core is in a more
stable condition and outside the Applicability of the Condition. The
allowance of 48 hours to restore the channel to OPERABLE status or fully
insert all rods, and the additional hour to place the Rod Control System in
a condition incapable of rod withdrawal are justified in Reference 6.

L.1, L.2, and L.3

Not Used.
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. ACTIONS M.1 and M.2
(continued)

| Condition M applies to the following reactor trip Functions:

Pressurizer Pressure-Low;.

Pressurizer Water Level-High;*

Reactor Coolant Flow - Low;.

Undervoltage RCPs; and.

Underfrequency RCPs..

|

With one channel inoperable, the inoperable channel must be placed in
| the tripped condition within 6 hours.

For the Pressurizer Pressure - Low and Pressurizer Water level - High
Functions, placing the channel in the tripped condition, with reactor power
above the P-7 setpoint, results in a partial trip condition requiring only one
additional channel to initiate a reactor trip.'

For the Reactor Coolant Flow - Low function, placing the channel in the ;
I

| tripped condition, when above the P-8 setpoint, results in a partial tripped
'

condition requiring only one additional channel in the same loop to initiste
a reactor trip.

Two tripped channels in two RCS loops are required to initiate a reactor
trip when below the P-8 setpoint and above the P-7 setpoint. These
Functions do not have to be OPERABLE below the P-7 setpoint because
there are no loss of flow trips below the P-7 setpoint. There is insufficient
heat production to generate DNB conditions below the P-7 setpoint.

|

The 6 hours allowed to place the channel in the tripped condition is
justified in Reference 6. An additional 6 hours is allowed tre reduce
THERMAL POWER to below P-7 if the inoperenic channel cannot be
restored to OPERABLE status or placed in trip within the specified:

Completion Time.
|

! Allowance of this time interval takes into consideration the redundant
! capability provided by the remaining redundant OPERABLE channel, and !

| the low probability of occurrence of an event during this period that may !

require the protection afforded by the Functions associated with !
Condition M.
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ACTIONS M.1 and M.2 (continued)

The Required Actions have been modified by a Note that allows placing.

the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 6.

N.1 and N.2

Not Used.
. _ .

.

O.1 and O.2

' Condition 0 applies to Turbine Trip on Low Fluid Oil Pressure. Wif one -

channel inoperable, the inoperable channel must be placed in the trip
condition wiQin 6 hours. if placed in the tripped condition, this results in a
partial trip condition requiring only one additional channel to initiate a j
reactor top. If the channel cannot be restored to OPERABLE status or

'

placed In the trip condition, then power must be reduced below the P-9
setpoird within the next 4 hours. The 6 hours allowed to place the
inoperable channel in the tripped condition and the 4 hours allowed for
reducing power are justified in Reference 6.

The Required Actions have been modified by a Note that allows placing
an inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 6.

P.1 and P.2

Condition P applies to Turbine Trip on Turbine Stop Valve Closure. Wdh
one or more channel (s) inoperable, the inoperable channel (s) must be
placed in the trip condition within 6 hours. For the Turbine Trip on Turbine
Stop Valve Closure function, four of four channels are required to initiate a
reactor trip; hence, more than one channel may be placed in trip. If the
channel (s) cannot be restored to OPERABLE status or placed in the trip
condition, then power must be reduced below the P-9 setpoint within the
next 4 hours.' The 6 hours allowed to place the inoperable channel (s) in
the tripped condition and the 4 hours allowed for reducing power are
justified in Reference 6.
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ACTIONS ' O.1 and 0.2
(continued)

Condition Q applies to the SI input from ESFAS reactor trip and the RTS
Automatic Trip Logic in MODES 1 and 2. These actions address the train
orientation of the RTS for these Functions. With one train inoperable,
6 hours are allowed to restore the train to OPERABLE status (Required i

Action Q.1) or the unit must be placed in MODE 3 within the next 6 hours.
The Completion Time of 6 hours (Required Action Q.1)is reasonable
considering that in this Condition, the remaining OPERABLE train is -
adequate to perform the safety function and given the low probability'of an
event during this interva!. The Completion Time of 6 hours (Required
Action Q.2) is reasonable, based on operating experience, to reach
MODE 3 from full power in an orderly manner and without challenging unit
systems.

The Required Actions have been modified by a Note that allows
bypassing one train up to 4 hours for surveillance testing; provided the
other train is OPERABLE.

R.1 and R.2

Condition R applies to the RTBs in MODES 1 and 2. These actions
address the train orientation of the RTS for the RTBs. With one train
inoperable,1 hour is allowed to restore the train to OPERABLE status or
the unit must be placed in MODE 3 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for shutdown actions in
the event of a complete loss of RTS Function. Placing the unit in MODE 3
results in Condition C entry if one RTB train is inoperable.

The Required Actions have been modified by two Notes. Note 1 allows
one train to be bypassed for up to 2 hours for surveillance testing,
prov)ded the other train is OPERABLE. Note 2 allows one RTB to be
bypassed for the time required for maintenance on undervoltage or shunt
trip mechanisms up to the limit of time allowed in the Completion Time of
Condition U provided the other train is OPERABLE.

S.1 and S.2 -

Condition S applies to the P-6 and P-10 interlocks. With one or more
required channel (s) inoperable, the associated interlock must be verified

i
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' ACTIONS S.1 and S.2 (continued)

to be in its required state for the existing unit condition within 1 hour or the
unit must be placed in MODE 3 within the next 6 hours. Verifying the
interlock status manually, e.g., by observation of the associated
permissive annunciator window, accomplishes the interlock's Function.
The Completion Time of 1 hour is based on operating experience and the
minimum amount of time , llowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to the time alic%ved by LCO 3.0.3 for shutdown actions in
the event of a complete loss of RTS Function.

.

T.1 and T.2
_

Condition T apphes to the P-7, P-8, P- ), and P-13 interlocks. With one or
more channel (s) or train inoperable, the associated interlock must be
verified to be in its required state for the >xisting unit condition within
1 hour or the unit must be placed in MODJ. 2 within the next 6 hours.
These actions are conservative for the case where power level is being
raised. Verifying the interlock status manually, e.g., by observation of the
associated permissive annunciator window, accomplishes the interlock's
Function. The Completion Time of 1 hour is based on operating
experience and the minimum arnount of time allowed for manual operator
actions.' The Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 2 from full power in an orderly
manner and without challenging unit systems.

U.1 and U.2

Condition U applies to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES 1 and 2. With one of the
diverse trip features inoperable, it must be restored to an OPERABLE
status within 48 hours or the unit must be placed in a MODE where the
requirement does not apply. This is accomplished by placing the unit in
MODE 3 within the next 6 hours (54 hours total time). The Completion
Time of 6 hours is a reasonable time, based on operating experience, to
reach MODE 3 from full power in an orderly manner and without
challenging unit systems.
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RTS InstrumIntLtion
B 3.3.1

BASES

ACTIONS U.1 and UJ (continued) .

With the unit in MODE 3, Condition C is entered if the inoperable trip
mechanism has not been restored and the Rod Control System is capable
of roo withdrawal or one or more rods are not fully inserted. The affected
RTB shall not be bypassed while one of the diverse features is inoperable
except for the time required to perform maintenance to restore the

. inoperable trip mechanism to OPERABLE status.

The Completion Time of 48 hours for Required Action U.1 is reasonable
considering that in this Condition there is one remaining diverse feature
for the affected RTB, and one OPERABLE RTB capable of performing the
safety function and given the low probtryility of an event occurring during
this interval.

SURVEILLANCE - The SRs for each RTS Function are identified by the SRs column of
REQUIREMENTS Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that Table 3.3.1-1
determines which SRs apply to which RTS Functions.

Note that each channel of process protection supplies both trains of the
RTS. When testing Channel 1, Train A and Train B must be examined.
Similarly, Train A and Train B must be examined when testing Channel 11,
Channel ill, and Channel IV. The CHANNEL CALIBRATION and COTS
are performed in a manner that is consistent with the assumptions used in
analytically calculating the required channel accuracies.

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures that
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 that the
instrumentation continues to operate properly between each CHANNEL
CALIBRATION.
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BASES

SURVEILt.ANCE SR 3.3.1.1 (continued)
REQUIREMENTS

Agreement criteria are determined by the unit staff based on a
combination of the channelinstrument 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.

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

SR 3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance calculation to the NIS
power indications every 24 hours. If the absolute difference between
calorimetric and the NIS power indications is > 2% RTP, the NIS is not
declared inoperable, but the excore channel gains must be adjusted I

consistent with calorimetric power. If the NIS power indication cannot be
properly adjusted, the channel is declared inoperable.

Two Notes modify SR 3.3.1.2. The first Note indicates that the NIS power
indications shall be adjusted consistent with the calorimetric results if the
absolute difference between the NIS power indications and the
calorimetric is > 2% RTP. The second Note clarifies that this Surveillance
is required only if reactor power is :t 15% RTP and that 24 hours is
allowed for performing the first Surveillance after reaching 15% RTP. At
lower power levels, calorimetric data are inaccurate. The 24 hour
allowance after increasing THERMAL POWER above 15% RTP provides
a reasonable time to attain a scheduled power plateau, establish the

- requisite conditions, perform the calorimetric measurement, and make
any required adjustments in a controlled, orderly manner and without
introducing the potential for extended operation at high power levels with
instrumentation that has not been verified to be OPERABLE for
subsequent use.

The Frequency of every 24 hours is adequate. It is based on unit
operating experience, considering instrument reliability and operating
history data for instrument drift. Together these factors demonstrate the
change in the absolute difference between NIS and heat balance
calculated powers rarely exceeds 2% in any 24 hour period.
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BASES

SURVEILLANCE . SR 3.3.1.2 (continued
REQUIREMENTS

In add;ilon, control room operators per Jically moniior redundant
indications and alarms to detect deviations in channel outputs.

SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel output every
31 EFPD. If the absolute difference is 2 3%, the NIS channelis still
OPERABLE, but must be readjusted.

If the NIS channel cannot be properly readjusted, the channel is declared
inoperable. This Surveillance is performed to verify the f(AI) input to the
Overtemperature AT Function.

Two Notes modify SR 3.3.1.3. Note 1 indicates that the excore NIS
channel shall be adjusted if the absolute difference between the incore
and excore AFD is 2 3%. Note 2 clarifies that the Surveillance is required

*

only if reactor power is 2 50 % RTP, and that 24 hours is allowed for
performing the first Surveillance after reaching 50% RTP. Note 2 allows
power ascensions and associated testing to be conducted in a controlled
and orderly manner, at conditions that provide acceptable results and
without introducing the potential for extended operation at high power
levels with instrumentation that has not been verified to be ' OPERABLE for
subsequent use. Due to such effects as shadowing from the relatively
deep control rod insertion and, to a lesser extent, the exially-dependent
radial leakage which varies with power level, the relationship between the
incore and excore indications of axial flux difference (AFD) at lower power
levels is variable. Thus, it is acceptable to defer the calibration of the
excore AFD against the incore AFD until more stable conditions are ;

attained (i.e., withdrawn control rods and a higher power level). The AFD
is used as an input to the Overtemperature AT reactor trip function and for
assessing compliance with LCO 3.2.3., " AXIAL FLUX DIFFERENCE
(AFD)." Due to the DNB benefits gained oy administratively restricting j
power level to 50% RTP, no limits on AFD are imposed below 50% RTP |

'

by LCO 3.2.3; thus, the proposed change is consistent with the LCO 3.2.3
requirements below 50% RTP. Similarly, sufficient DNB margins are
realized through operation below 50% RTP that the intended function of
the Overtemperature AT reactor trip function is maintained, even though
the excore AFD indication may not exactly match the incore AFD
indication. Based on plant operating experience,24 hours is a

!
;

I
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BASES

SURVEILLANCE SR 3.3.1.3 (continued) ,

REQUIREMENTS
reasonable time frame to limit operation above 50% RTP while completing
the procedural steps associated with the surveillance in an orderly
manner.

The Frequency of every 31 EFPD is adequate. It is based on unit
operating experience, considering instrument reliability and operating
history data for instrument drift. Also, the slow changes in neutron flux
during the fuel cycle can be detected during this interval.

SR 3.3.1.4

SR 3.3.1.4 is the performance of a TADOT every 31 days on a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices. m

The RTB test shall include separate verification of the undervoltage and
shunt trip mechanisms. Independent verification of RTB undervoltage
and shunt trip Function is not required for the bypass breakers. No
capability is provided for performing such a test at power. The
independent test for bypass breakers is included in SR 3.3.1.14. The
bypass breaker test shall include a local manual shunt trip. A Note has
been added to in@mte that this test must be performed on the bypass
breaker prior to pwcing it in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience, considering
instrument reliability and operating history data. I

i
SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST. The
SSPS is tested every 31 days on a STAGGERED TEST BASIS, using the
semiautomatic tester. The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the
semiautomatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function, including
operation of the P-7 permissive which is a logic function only. The
Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience, considering
instrument reliability and operating history data.

Wolf Creek - Unit 1 B 3.3.1-44 Revision 0

!



F .

RTS Instrumintition
B 3.3.1

i
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!

SURVEILLANCE . SR 3.3.1.6
REQUIREMENTS

(continued) SR 3.3.1.6 is a calibration of the excore channels to the incore channels.
If the measurements do not agree, the excore channels are not declared :

inoperable but must be calibrated to agree with the incore detector I
measurements. If the excore channels cannot be adjusted, the channels
are declared inoperable. This Surveillance is performed to verify the f(Al)
input to the Overtemperature AT Function.

A Note modifies SR 3.3.1.6. The Note states that this Surveillance is not
required to be performed until 72 hours after achieving equilibrium
conditions with THERMAL POWER ;t 75% RTP. Equilibrium conditions
are achieved when the core is sufficiently stable at intended operating
conditions to perform flux mapping. The SR is deferred until a scheduled
testing plateau above 75% RTP is attained during a power ascension.
During a typical power ascension, it is usually necessary to control the {
axial flux difference at lower power levels through control rod insertion. )
After equilibrium conditions are achieved at the specified power plateau, a i

flux map must be taken and the required data collected. The data is
typically analyzed and the appropriate excore calibrations completed
within 48 hours after achieving equilibrium conditions. An additional time
allowance of 24 hours is provided during which tne effects of equipment
failures may be remedied anti any required re-testing may be performed. |

The allowance of 72 hours after equilibrium conditions are attained at the
testing plateau provides sufficient time to allow power ascensions and
associated testing to be conducted in a controlled and orderly manner at
conditions that provide acceptable results and without introducing the
potential for extended operation at high power levels with instrumentation
that has not been verified to be OPERABLE for subsequent use.

:

The Frequency of 92 EFPD is adequate. It is based on industry operating
experience, considering instrument reliability and operating history data

.

forinstrument drift. |

SR * j .
1

SR 3.3. . is the performance of a COT every 92 days. j

A COT is performed on each required channel to ensure the channel will
perform the intended Function. 1

Setpoints must be within the Allowable Values specified in Table 3.3.1-1.
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BASES

SURVEILLANCE SR 3.3.1.7 (continued)
REQUIREMENTS

SR 3.3.1.7 is modified by a Note that provides a 4 hour delay in the
requirement to perform this Surveillance for source range instrumentation

. when entering MODE 3 from MODE 2. This Note allows a normal
shutdown to proceed without a delay for testing in MDOE 2 and for a short
time in MODE 3 until the RTBs are'open and SR 3.3.1.7 is no longer
required to be performed. If the unit is to be in MODE 3 with the RTBs
closed for > 4 hours this Surveillance must be performed prior to 4 hours
after entry into MODE 3. Note 2 requires that the quarterly COT for the
source range instrumentation shall include verification by observation of
the associated permissive annunciator window that the P-6 and P-10
interlocks are in their required state for the existing conditions.

The Frequency of 92 days is justified in Reference 6. j

J
.|

SR 3.3.1.8 l

SR 3.3.1.8 is the performance of a COT as described in SR 3.3.1.7, and it
is modified by a Note that this test shall include verification that the P-6
and P-10 interlocks are in their required state for the existing unit i

conditions. The Frequency is modified by a Note that allows this
surveillance to be satisfied if it has been performed, e.g., by observation
of the associated permissive annunciator window, within 92 days of the
Frequencies prior to reactor startup,12 hours after reducing power below
P-10 and four hours after reducing power below P-6. The Frequency of
" prior to startup" ansures this surveillance is performed prior to critical
operations and applies to the source, intermediate and power range low
instrument channels. The Frequency of "12 hours after reducing power
bekw P-10" (applicable to intermediate and power range low channels) )- and "4 hours after reducing power below P-6" (applicable to source range
channels) allows a normal shutdown to be completed and the unit
removed from the MODE of Applicabi;ity for this surveillance without a
delay to perform the testing required by this surveillance The Frequency
of every 92 days thereafter applies if the plant remains in the MODE of
Applicability after the initial performances of prior to reactor startup,12
hours after reducing power below P-10, and four hours after reducing
power below P-6. The MODE of Applicability for this surveillance is
< P-10 for the power range low and intermediate range channels and
< P-6 for the source range channels. Once the unit is in MODE 3, this
surveillance is no longer required. If power is to be maintained < P-10 for
more than 12 hours or < P-6 for more than 4 hours, then the testing
required by this surveillance must be performed prior to the expiration of<

- the 12 hour or the 4 hour limit. These time limits are reasonable, based
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BASES

SURVEILLANCE SR' 3.3.1.8 (continued)
REQUIREMENTS

on operating experience to complete the required testing or place the unit
in a MODE where this surveillance is no longer required. This test
ensures that the NIS source, intermediate, and power range channels are
OPERABLE prior to taking the reactor critical and after reducing power<

into the applicable MODE (< P-10 or < P-6) for the periods discussed
above.

- SR 3.3.1.9

SR 3.3.1.9 is the performance of a TADOT and is performed every
92 days, as justified in Reference 6.

This SR is modified by a Note that excludes verification of setpoints from
the TADOT. Since this SR applies to RCP undervoltage and
underfrequency relays, setpoint verification requires elaborate bench
calibration and is accomplished during the CHANNEL CALIBRATION.

. SR 3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.

CHANNEL CAllBRATIONS must be performed consistent with the
assumptions of the setpoint methodology.

The Frequency of 18 months is based on the assumed calibration interval
in the determination of the magnitude of equipment drift in the setpoint
methodology.

SR 3.3.1.10 is modified by a Note stating that this test shall include
verification that the time constants are adjusted to the prescribed values
where applicable. This does not include verification of time delay relays.
These are verified by response time testing per SR 3.3.1.16. Whenever
an RTD is replaced in Functions 6 or 7, the next required CHANNEL
CAllBRATION of the RTDs is accomplished by an inplace cross
calibration that compares the other sensing elements with the recently
installed sensing element.
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BASES

SURVEILLANCE SR 3.3.1.11 -
REQUIREMENTS
(continued) SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as

described in SR 3.3.1.10, every 18 months. This SR is modified by three
Notes. Note 1 states that neutron detectors are excluded from the
CHANNEL CALIBRATION. Note 2 states that this test shall include
verification that the time constants are adjusted to the prescribed values
where applicable. The CHANNEL CAllBRATION for the source range
neutron detectors consists of obtaining integral bias curves, evaluating
those curves, and comparing the curves to the manufacturer's data. For
the intermediate and power range channels, detector p'ateau curves are
obtained, evaluated, and compared to manufacturer's data. Note 3 states _

that the power and intermediate range detector plateau voltage
verificahon is not required to be current until 72 hours after achieving
equilibrium conditions with THERMAL POWER 2 95% RTP. Equilibrium
conditions are achieved when the core is suf6ciently stable at intended
operating conditions to perform a meaningful detector plateau voltage
verification. The allowance of 72 hours after equilibrium conditions are
attained at the testing plateau provides sufficient time to allow power
ascension testing to be conducted in a controlled and orderly manner at
conditions that provide acceptable results and without introduc'ng the
potential for extended operation at high power levels with instrumentation
that has not been verified to be OPERABLE for subsequent use. The
source range integral bias curves are obtained under the conditions that
apply during a plant outage. The 18 month Frequency is based on past
operating experience, which has shown these components usually pass
the Surveillance when performed on the 18 month Frequency. The
conditions for obtaining the source range integral bias curves and the
power and intermediate range detector plateau vc!tages are described
above. The other remaining portions of the CHANNEL CALIBRATIONS
may be performed either during a plant outage or during plant operation.

SR 3.3.1.12

Not Used.

SR 3.3.1.13

SR 3.3.1.13 is the performance of a COT of RTS interlocks every
' 18 months.

_
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SURVElLLANCE SR 3.3.1.13 (continued)
REQUIREMENTS

The Frequency is based on the known reliability of the interlocks and the
| multichannel redundancy available, and has been shown to % acceptable

1through operating experience. |

i SR 3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of the Manual Reactor Trip,
the Si input from ESFAS, and the Reactor Trip Bypass Breaker -
undervoltage trip mechanisms. This TADOT is performed every
18 months. The Manual Reactor Trip TADOT shall independently verify
the OPERABILITY of the handswitch undervoltage and shunt trip contacts
for both the Reactor Trip Breakers and Reactor Trip Bypass Breakers.
The Reactor Trip Bypass Brerker test shall include testing of the
automatic undervoltage trip mechanism. j

The Frequency is based on the known reliability of the Functions and the
multichannel redundancy available, and has been shown to be acceptable
through operating experience.

The SR is modified by a Note that excludes verification of setpoints from
the TADOT, The Functions affected have no setpoints associated with
them.

SR 3.3.1.15

SR 3.3.1.15 is the performance of a TADOT of Turbine Trip Functions.
This TADOT is as described in SR 3.3.1.4, except that this test is
performed prior to exceeding the P-9 interlock whenever the unit has
been in MODE 3. This Surveillance is not required if it has been
performed within the previous 31 days. Verification of the Trip Setpoint
does not have to be performed for this Surveillance. Performance of this
test will ensure that the turbine trip Function is OPEPABLE prior to
exceeding the P-9 interlock.

SR 3.3.1.16

SR 3.3.1.16 verifies that the individual channel actuation response times
i are less than or equal to the maximum values assumed in the accident

analysis. Response time testing acceptance criteria are included in
Table B 3.3.1-2. No credit was taken in the safety analyses for those

I
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BASES

SURVEILLANCE SR 3.3.1.16 (continued)
REQUIREMENTS

channels with response times listed as N.A. No response time testing
requirements apply where N.A. is listed in Table B 3.3.1-2. Individual
component response times are not modeled in the analyses. The
analyses model the overall or total elapsed time, from the point at which
the parameter exc:*ds the trip setpoint value at the sensor until loss of
stationary gripper coil voltage.

For channels that include dynamic transfer Functions (e.g., lag, lead / lag,
rate / lag, etc.), the response time verification is performed with the time
constants set at their nominal values. The response time may be _

measured by a series of overlapping tests, or other verification (e.g.,
Ref. 7), such that the entire response time is measured.

i

Response time may be verified t'y actual response time tests in any
series of sequential, overlapping or total channel measurements, or by the

;I
summation of allocated response times with actual response time tests on
the remainder of the channel. Allocations for response times may be
obtained from: (1) historical records based on acceptable response time
tests (hydraulic, noise, or power interrupt tests), (2) inplace, onsite, or j
offsite (e.g. vendor) test measurements, or (3) utilizing vendor engineering
specifications. WCAP-13632-P-A Revision 2, * Elimination of Pressure
Sensor Response Time Testing Requirements" provides the basis and
methodology for using allocated sensor response times in the overall
verification of the channel response time for specific sensors identified in j

the WCAP. Response time verification for other sensor types must be i

demonstrated by test.

The allocations for sensor response times must be verified prior to placing
the component in operational service and re-verified following
maintenance that may adversely affect response time. In general, j

electrical repair work does not impact response time provided the parts j
used for repair are of the same type and value. One example where -

response time could be affected is replacing the sensing assembly of a !

transmitter. |

As appropriate, each channel's response time must be verified every
18 months on a STAGGERED TEST BASIS. Each verification shall
include at least one train such that both trains are verified at least c see
per 36 months. Testing of the final actuation devices is included in the
verification. Response times cannot be determined during unit operation
because equipment operation is required to measure response times.
Experience has shown that these components usually pass this
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BASES

SURVEILLANCE SR 3.3.1.16 (continued)
REQUIREMENTS-

surveillance when performed at the 18 month Frequency. Therefore, the:

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

SR 3.3.1.16 is modified by a Note stating that neutron detectors are
; excluded from RTS RESPONSE TIME testing. This Note is necessary
L because of the difficulty in generating an appropriate detector input signal.

Excluding the detectors is acceptable because the principles of detector
operation ensure a virtually instantaneous response. Response time of
the neutron flux signal portion of the channel shall be measured from

i detector output or input to the first electronic component in the channel.

, REFERENCES -1. USAR, Chapter 7.

2. USAR, Chapter 15.

3. IEEE-279-1971.

4. 10 CFR 50.49.

5. WCNOC Nuclear Safety Analysis Setpoint Methodology for the
Reactor Protection System, (TR-89-0001).-

6. WCAP-10271-P-A, Supplement 2, Rev.1 June 1990.

7. WCAP-13632-P-A Revision 2, * Elimination of Pressure Sensor
Response Time Testing Requirements," January 1996.

8. WCAP-0226, * Reactor Core Response to Excessive Secondary
Steam Releases," Revision, January 1978.

9. IE Information Notice 79-22, " Qualification of Control Systems,"
September 14,1979.

10. " Wolf Creek Se. point Methodology Report," SNP(KG)-492,
August 29,1984.

.

. . . .
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B 3.3.1

TABLE B 3.3.1-1
(Page 1 of 2) )

FUNCTION TRIP SETPOINT*'

1. Manual Reactor Trip NA

2. Power Range Neutron Flux
a. High 5109% of RTP
b. Low s 25 of RTP

3. Power Range Neutron Flux
a. High Positive Rate s 4% of RTP with a time constant

2 2 seconds
b. High Negative Rate 5 4% of RTP with a time constant

2 2 seconds

4. Intermediate Range Neutron Flux s 25% of RTP

55. Source Range Neutron Flux s10 cps

6. Overtemperature AT See Table 3.3.1-1 Note 1

7. Overpower AT See Table 3.3.1 Note 2

8. Pressurizer Pressure
a. Low 21940 psig
b. High s 2385 psig

9. Pressurizer Waterlevel- High 5 92% ofinstrument span

10. Reactor Coolant Flow - Low 2 89.9% of loop design flow (90,324 gpm)

11. Not Used

12. Undervoltage RCPs 210587 Vac

13. Underfrequency RCPs 257.2 Hz

14. Steam Generator (SG) Water Level 2 23.5 of narrow range
Low - Low instrument span

15. Not Used

16. Turbine Trip
a. Low Fluid Oil Pressure 2 590.00 psig
b. Turbine Stop Valve Closure 21% open

Wolf Creek - Unit 1 B 3.3.1-52 Revision 0



RTS Instrumentation
|- B 3.3.1
|

l TABLE B 3.3.1-1
(Page 2 of 2)

FUNCTION TRIP SETPOINT'S;

17. Safety injection (SI) Input from N.A.
Engineered Safety Feature Actuation
System (ESFAS) .

17. Reactor Trip System interlocks
a. Intermediate Range Neutron Flux, P-6 21.0E-10 amps
b. Low Power Reactor Trips Block, P-7 N.A.
c. Power Range Neutron Flux, P-8 5 48% RTP
d. Power Range Neutron Flux, P-9 s 50% RTP
e. Power Range Neutron Flux, P-10 10% RTP
f. Turbine impulse Pressure, P-13 s 10% turbine power

18. Reactor Trip Breakers N.A.

19. Reactor Trip breaker Undervoltage and N.A.
Shunt Trip Mechanisms

20. Automatic Trip Logic N.A.

(* The inequality sign only indicates conservative direction. The as-left value will be within a
two-sided calibration tolerance band on either side of the nominal value. This also applies to
the Overtemperature AT and Overpower AT K and t values.

!

i

i
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TABLE B 3.3.1-2
'

(Page 1 of 2)

FUNCTIONAL UNIT RESPONSE TIME

1. Manual Reactor Trip N.A.

2. Power Range Neutron Flux
a. High 5 0.5 second"8

| b. Low s 0.5 second")

3. Power Range Neutron Flux
a. High Positive Rate N.A.
b. High Negative Rate s 0.5 second")

4. Intermediate Range Neutron Flux N.A.

5. Source Range Neutroa Flux N.A.

6. Overtemperature AT s 6.0 seconds"8
_

7. Overpower AT s 6.0 seconds"3

8. Pressurizer Pressure
a. Low s 2.0 seconds
b. High s 2.0 seconds

9. Pressurizer Water Level- High N.A.

10. Reactor Coolant Flow - Low
a. Single Loop (Above P-8) s 1.0 second
b. Two Loops (Above P-7 and below P-8) s 1.0 second

;

11. Not Used
4

12. Undervoltage - Reactor Ooolant Pumps s 1.5 seconds

13. Underfrequency - Reactor Coolant Pumps s 0.6 second

14. Steam Generator Water Level - Low-Low s 2.0 seconds

15. Not Used

i

") Response time of the neutron flux signal portion of the channel shall be measured from
detector output or input of first electronic component in channel.

I
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B 3.3.1

TABLE B 3.3.1-2
(Page 2 of 2)

FUNCTIONAL UNIT RESPONSE TIME

16. Turbine Trip
a. Low Fluid Oil Pressure N.A.
b. Turbine Stop Valve Closure N.A.

17. Safety injection input for ESF N.A.

18. Reactor Trip System interlocks N.A. I
i

19. Reactor Trip Breakers N.A.

20. Reactor Trip Breaker Undervoltage and N.A.
Shunt Trip Mechanisms

21. Automatic Trip and Interlock Logic N.A.
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ESFAS Instrumrntation
B 3.3.2

!
B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation
|

,

|
BASES

i BACKGROUND The ESFAS initiates necessary safety systems, based on the values of
selected unit parameters, to protect against violating core design limits I
and the Reactor Coolant System (RCS) pressure boundary, and to |

mitigate accdonts.

The ESFAS instrumentation is segmented into three distinct but
interconnected modules as identified below

1

Field transmitters or process sensors and instrumentation:.

provide a measurable electronic signal based on the physical
characteristics of the parameter being measured;

Signal processing equipment including 7300 Process Protection.

System, and Foxboro Spec 200 (for Auxiliary Feedwater Low
Suction Pressure) field contacts, and protectici channel sets:
provide signal conditioning, bistable setpoint ( ,mparison, process
algorithm actuation, compatible electrical signal output to !
protection system devices, and control board / control i

room / miscellaneous indications; and

Solid State Protection System (SSPS) including input, logic, output.

bays and Balance of Plant (BOP) ESFAS circuitry: initiates the
proper unit shutdown or engineered safety feature (ESF) actuation
in accordance with the defined logic and based on the bistable
outputs from the signal process control and protection system.

]

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability, more than
one, and often as many as four, field transmitters or sensors are used to
measure unit parameters. In many cases, field transmitters or sensors J
that input to the ESFAS are shared with the Reactor Trip System (RTS).
In some cases, the same channels also provide control system inputs. To
account for calibration tolerances and instrument drift, which are assumed
to occur between calibrations, statistical allowances are provided in the
Trip Setpoint and Allowable Values. The OPERABILITY of each

| transmitter or sensor can be evaluated when its "as found" calibration
data are compared against its documented acceptance criteria.

!

|
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BASES

BACKGROUND Signal Processing Equipment<

(continued)
Generally, three or four channels of process control equipment are used
for the signal processing of unit parameters measured by the field
instruments. The process control equipment provides signal conditioning,
comparable output signals for instruments located on the main control-
board, and comparison of measured input signals with setpoints
established by safety anaiyses. If the measured value of a unit parameter-
exceeds the predetermined setpoint, an output from a bistable is
forwarded to the SSPS or BOP ESFAS for decision evaluation.- Channel
separation is maintained up to and through the input circuitry. However,
not all unit parameters require four channels of sensor measurement and -

signal processing. Some unit parameters provide input only to the SSPS,
while others provide input to the SSPS, BOP ESFAS the main control
board, the unit computer, and one or more control systems.

Generally, if a parameter is used only for input to the protection circuits, .

three channels with a two-out-of-three logic are sufficient to provide the
required reliability and redundancy. If one channel fails in a direction that
would not result in a partial Function trip, the Function is still OPERABLE
with a two-out-of-tn logic. If one channel fails such that a partial
Function trip occurs, a trip will not occur and the Function is still I

OPERABLE with a one-out-of-two logic.

Generally, if a parameter is used for input to the SSPS and a control )

function, four channels with a two-out-of-four logic are sufficient to provide
the required reliability and redundancy. The circuit must be able to
withstand both an input failure to the control system, which may then
require the protection function actuation, and a single failure in the other
channels providing the protection function actuation. Again, a single
failure will neither cause nor prevent the protection function actuation.

These requirements are described in IEEE-279-1971 (Ref. 4). The actual
number of channels required for each unit parameter is specified in
Reference 2.

Trip Setpoints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the "as left" value
is within the two-sided tolerance band for channel accuracy (typically
i 15mv). 1,

!
|
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ESFAS Instrumsntation
B 3.3.2

!

|
BASES

i
BACKGROUND Trip Setpoints and Allowable Values (continued) {

The Trip Setpoints listed in Table B 3.3.2-1 used in the bistables are
based on the analytical limits stated in Reference 3. 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 tolerancec, instrumentation uncertainties, instrument drift, and
environment errors for those ESFAS channels that must function in harsh
environments as defined by 10 CFR 50.49 (Ref. 5), the Allowable Values
specified in Table 3.3.2-1 in the accompanying LCO are conservatively
adjusted with respect to the analytical limits. A detailed description of the
methodologies used to calculate the Trip Setpoints, including their explicit
uncertainties, is provided in Reference 10 and was subsequently updated
in the " Wolf Creek Nuclear Safety Analysis Setpoint Methodology for the
Reactor Protection System" (Ref. 6). The BOP methodology used for
Function 6.h is a similar Square Root of the Sum of the Squares
methodology as used for the RTS setpoints, except that in the former the
instrument span between the Trip Setpoint and the Allowable Value is
represented by values for sensor drift, sensor setting tolerance, rack drift,
and rack setting tolerance whereas in the latter it is represented only by

,

rack-related terms (rack comparator setting accuracy, rack calibration l

accuracy, and rack drift). The actual nominal Trip Setpoint entered into
the bistable is more conservative than that specified by the Allowable
Value to account for changes in random measurement errors detectable
by a COT, 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 ensure that the
consequences of Design Basis Accidents (DBAs) will be acceptable,
providing the unit is operated from within the LCOs at the onset of the
DBA and the equipment functions as designed.

Each channel can be tested on line to verify that the signal processing
equipment and setpoint accuracy is within the specified allowance ;

requirements. Once a designated channel is taken out of service for
testing, a simulated signal is injected in place of the field instrument
signal. The process equipment for the channel in test is then tested,
verified, and calibrated.' SRs for the channels are specified in the SR '

section. |

The Allowable Values listed in Table 3.3.2-1 are based on the
methodologies described in Reference 6, which incorporate all of the
known uncertainties applicable for each channel. The magnitudes of
these uncertainties are factored into the determination of each Trip

- Wolf Creek - Unit 1. B 3.3.2-3 Revision 0
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ESFAS Instrum:ntition
B 3.3.2

' BASES

BACKGROUND Trip Setpoints and Allowable Values (continued)

Setpoint. All f:ald sensors and signal processing equipment for these -

:,,' channels are assumed to operate within the allowances of these
_

uncertainty magnitudes.
~

i

Solid State Protection System j

The SSPS equipment is used for the decision logic processing of outputs
from the signal processing equipment bistables. To meet the redundancy {
requirements, two trains of SSPS, each performing the same functions, I

are provided. If one train is taken out of service for maintenance or test i

purposes, the second train will provide ESF actuation for the unit. If boths
trains are taken out of service or placed in test, a reactor trip will result.
Each train is packaged in its own cabinet for physical and electrical
separation to satisfy separation and independence requirements. _n

The SSPS performs the deci= ion logic for most ESF equipment actuation;
generates the electrical output signals that initiate the required actuation;
and provides the status, permissive, and annunciator output signals to the
main control room of the unit.

The bistable outputs from the signal processing equipment are sensed by
the SSPS equipment and combined into logic matrices that represent
combinations indicative of various transients. If a required logic matrix
combination is completed, the system will send actuation signals via
master and slave relays to those components whose aggregate Function
best serves to alleviate the condition and restore the unit to a safe
condition. Examples are given in the Applicable Safety Analyses, LCO,
and Applicability sections of this Bases.

Each SSPS train has a built in testing device that can automatically test
the decision logic matrix functions and the actuation devices while the unit
is at power. When any one train is taken out of service for testing, the
other train is capable of providing unit monitoring and protection until the 1

testing has been completed. The testing device is semiautomatic to I
'minimize testing time.

! The actuation of ESF components is accomplished through master and j
slave relays. The SSPS energizes tne master relays appropriate for the i

condition of the unit. Each master relay then energizes one or more slave
relays, which then cause actuation of the end devices. The master and
slave relays are routinely tested to ensure operation. The test of the

Wolf' Creek - Unit 1 B 3.3.2-4 - Revision 0
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B 3.3.2

BASES I

BACKGROUND Solid State Protection System (continued)

master relays energizes the relay, which then operates the contacts and
1

applies a low voltage to the associated slave relays. The low voltage is
not sufficient to actuate the slave relays but only demonstretes signal path
continuity. The SLAVE RELAY TEST actuates the depres if their

- operation will not interfere with continued unit operatiur. For devices that
will interfere with continued unit operation, actual component operation is
prevented, and slave relav contact operation is verified by a continuity
check.

Balance of Plant Engineered Safety Feature Actuation Systern (BOP
ESFAS)

The BOP ESFAS processes signals from SSPS, signal processing
equipment and plant radiation monitors to actuate certain ESF equipment. )
There are two redundant trains of BOP ESFAS, and a third separation i

group to actuate the turbine driven auxiliary feedwater pu:np. The
redundant trains provide actuation for Auxiliary Feedwater Actuation
(tnotor driven pumps), Containment Purge Isolation, Control Room
Emergency Ven ilation, and Emergency Exhaust Actutation functions.

The BOP ESFAS has a built-in automatic test insertion (ATI) feature
which continuously tests the system logic. Any fault detected during the
testing causes an alarm on the main control room overhead annunciator
system to alert operators to the problem. Local indications show the test
step where the fault was detected.

1

i
APPLICABLE Each of the analyzed accidents can be detected by one or more ESFAS |
SAFETY ANALYSES, Functions. One of the ESFAS Functione is the primary actuation signal !

- LCO, and for that accident. An ESFAS Function may be the primary actuation
APPLICABILITY signal for more than one type of accident. An ESFAS Function may also |

be a secondary, or backup, actuation signal for one or more other
accidents. For example, Pressurizer Pressure. Low is a primary
actuation signal for small loss of coolant accidents (LOCAs) and a backup

.

actuation signal for steam line breaks (SLBs) outside containment.
Functions such as manual initiation, not specifically credited in the
accident safety analysis, are qualitatively credited. These Functions may
provide protection for conditions that do not require dynamic transierit
analysis to demonstrate Function performance. These Functions may {
also serve as backups to Functions that were credited in the accident '

analysis (Ref. 3). j

l
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BASES

'

APPLICABLE The LCO requires all instrumentation performing an ESFAS Function to
. SAFETY ANALYSES,be OPERABLE. Failure of any instrument renders the affected channel (s)
LCO, and inoperable and reduces the reliability of the affected Functions.
APPLICABILITY

(continued) The LCO generally requires OPERABILITY of four or three channels in
each instrumentation function and two channels in each logic and manual
initiation function. The two-out-of-three and two-out-of-four logic

. configurations allow one channel to be tripped for maintenance or
surveillance testing without causing a rector trip. In cases where an
inoperable channel is placed in the tripped condition indefinitely to satisfy
the Required Action of an LCO the logic configurations are redaced to
one-out-of-two and one-out-of three where tripping of an additional
channel, for any reason, would result in a reactor trip. To allow for
surveillance testing or setpoint adjustment of other channels while in this
condition, several Required Actions allow the inoperable channel to be
bypassed. Bypassing the inoperable channel creates a two-out-of-two or
two-out-of-three logic configuration allowing a channel to be tripped for
testing without causing a reactor trip. Two logic or manual initiation
channels are required to ensure no single random failure disables the
ESFAS.

The required channels of ESFAS instrumentation provide unit protection
in the event of any of the analyzed accident 9. ESFAS protection functions
are as follows:

1. Safety injection

Safety injection (S!) provides two primary functions.

1. Primary side water addition to ensure maintenance or
recovery of reactor vessel water level (coverage of the
active fuel for heat removal, clad integrity, and for limiting
peak clad temperature to < 2200 F); and

2. Boration to ensure recovery and maintenance of SDM
(k , < 1.0).

These functions are necessary to mitigate the effects of high
energy line breaks (HELBs) both inside and outside of
containment. The Si signal is also used to initiate other Functions
such as:

Wolf Creek - Unit 1 B 3.3.2-6 Revision 0



ESFAS instrum::ntatian
B 3.'.2

BASES

APPLICABLE 1. Safetyinjection (continued
SAFETY ANALYSES,
LCO, and Phase A Isolation;.

APPLICABILITY
Reactor Trip;.

Turbine Trip;.

Feedwater Isolation;e

Start of motor driven auxiliary feedwater (AFW) pumps; l*

Enabling automatic switchover of Emergency Core Cooling.

Systems (ECCS) suction to containment recirculation
sumps, coincident with refueling water storage tank
(RWST) low-low 1 level;

Emergency DG start;*

Initiation of LSELS LOCA sequencer;*

SG Blowdown and sample isolation initiated;e

both Main Feedwater pumps trip; ande

Hydrogen mixing fans start in slow speed. |
e

|

These other functions ensure:

Isolation of nonessential systems through containment |
a

penetrations; 1

:

Trip of the turbine and reactor to limit power generation;.

Isolation of main feedwater (MFW) to limit secondary side i
.

mass losses;

Start of AFW to ensure secondary side cooling capability;.

Enabling ECCS suction from the RWST switchover on |.

RWST low-low 1 level to ensure continued cooling via use |

of the containment recirculation sumps;

Emergency loads for LOCA are properly sequenced ande

powered;

Wolf Creek - Unit 1 B 3.3.2-7 Revision 0
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BASES

APPLICABLE - 1. Safetyinjection (continued)
SAFETY ANALYSES,
LCO, and . Isolate Steam Generator;e

APPLICABILITY
Trip both Main Feedwater pumps to limit pressure transient.

on secondary system; and

Start Hydrogen Mixing Fans in slow to provide protection ofe

the Hydrogen fan motors.

. a. Safety iniection - Manual Initiation

The LCO requires one channel per train (2 channels total) to be
OPERABLE. The operator can initiate Si at any time by using
either of two switches in the control room. This action will cause
actuation of al! components in the same manner as any of the
automatic actuation signals.

The LCO for the Manual initiation Function ensures the proper
amount of redundancy is maintained in the manual ESFAS
actuation circuitry to ensure the operator has manual ESFAS
initiation capability.

Each channel consists of one switch and the interconnecting
wiring to the actuation logic cabinet. Erech switch actuates both
trains. This configuration does not allow testing at power.

b. Safety injection - Automatic Actuation Logic and Actuation Relays
(SSPS)

This LCO requires two trains to b) OPERABLE. Actuation logic
consists of all circuitry housed within the actuation subsystems,
including the initiating relay contacts responsible for actuating the
ESF equipment.

Manual and automatic initiation of Si must be OPERABLE ir,
MODES 1,2,3, and 4. In these MODES, there is sufficieri energy
in the primary and secondary systems to warrant automatic
initiation of ESF systems. Manual Initiation is required in MODE 4
even though automatic actuation is not required. In this MODE,
adequate time is available to manually actuate required
components in the event of a DBA, but because of the large
number of components actuated on a SI, actuation is simplified by
the use of the manual actuation switches. The actuation relays

,

i

i
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ESFAS InstrumsntCtion |

B 3.3.2

BASES

APPLICABLE b. Safety injection - Automatic Actuation Logic and Actuation
SAFETY ANALYSES, Relays (SSPS) (continued)
LCO, and
APPLICABILITY must be OPERABLE in MODE 4 to support system level

manualinitiation. l

These Functions are not required to be OPERABLE in
MODES 5 and 6 because there is adequate time for the
operator to evaluate unit conditions and respond by
manually starting individual systems, pumps, and other
equipment to mitigate the consequences of an abnormai
condition or accident. Unit pressure and temperature are
very low and many ESF components are administratively
locked out or otherwise prevented from actuating to
prevent inadvertent overpressurization of unit systems.

c. Safety injection - Containment Pressure - High 1

This signal provides protection against the following
accidents:

SLB inside containment; 1.

LOCA; and.

Feed line break inside containment..

Containment Pressure-High 1 provides no input to any |

control functions. Thus, three OPERABLE channels are
sufficient to satisfy protective requirements with a two-out- )
of-three logic. The transmitters (d/p cells) and electronics |

are located outside of containment with the sensing line {
(high pressure side of the transmitter) located inside ;

containment. I

Thus, the high pressure Function will not experience any
adverse environmental conditions and the Trip Satpoint
reflects only steady state instrument uncertainties. The
Trip Setpoint is < 3.5 psig.

Wolf Creek - Unit 1 B 3.3.2-9 Revision 0



ESFAS Instrum:nt ti:n
B 3.3.2

BASES

APPLICABLE c. Safety injection - Containment Pressure - High 1
SAFEW ANALYSES, (continued)
LCO, and
APPLICABILITY Containment Pressure-High 1 must be OPERABLE in

MODES 1,2, and 3 when there is sufficient energy in the
primary and secondary systems to pressurize the
containment following a pipe break. In MODES 4,5,and 6,
there is insufficient energy in the primary or secondary
systems to pressurize the containment following a primary
or secondary pipe break.

d. Safety injection - Pressurizer Pressure - Low

This signal provides protection against the following
accidents-

i

Inadvertent opening of a steam generator (SG).

relief or safety valve;

SLB;.

A spectrum of rod cluster control assembly ejection.

accidents (rod ejection);

Inadvertent opening of a pressurizer relieior safety.

valve;

LOCAs; and.

SG Tube Rupture..

)

The pressurizer pressure provides both control and
protection functions: input to the Pressurizer Pressure
Control System, reactor trip, and St. Therefore, the |
actuation logic must be able to withstand both an input
failure to control system, which may then require the
protection function actuation, and a single failure in the
other channels providing the protection function actuation. <

Thus, four OPERABLE channels are required to satisfy the
requirements with a two-out-of-four logic.

The transmitters are located inside containment, with the
taps in the vapor space region of the pressurizer, and thus
possibly experiencing adverse environmental conditions

Wolf Creek - Unit 1 B 3.3.2-10 Revision 0



ESFAS Instrum::ntition
B 3.3.2

!
! BASES

APPLICABLE d. Safety injection - Pressurizer Pressure - Low (continued)
SAFETY ANALYSES,
LCO, and (LOCA, SLB inside containment, rod ejection). Therefore,
APPLICABILITY the Trip Setpoint reflects the inclusion of both steady state

and advarse environment instrument uncertainties. The
| Trip Setpoint is 21830 psig.

This Function must be OPERABLE in MODES 1,2, and 3
(above P-11 and below P-11, unless the Safety injection -
Pressurizer Pressure - Low Function is blocked) to mitigate
the consequences of an HELB inside containment. This
signal may be manually blocked by the cperator below the

'

P-11 setpoint. Automatic Si actuation below this pressure
setpoint is then performed by the Containment Pressure -
High 1 signal.

This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint. Other ESF functions are used to
detect accident conditions and actuate the ESF systems in
this MODE. In MODES 4,5, and 6, this Function is not
needed for accident detection and mitigation.

e. . Safety injection - Steam Line Pressure - Low

Steam Line Pressure-Low provides protection against the
following accidents:

SLB;.

Feed line break; and.

Inadvertent opening of an SG relief or cn SG safety.

valve.

Steam Line Pressure- Low control functions are isolated
from the protective functions. Thus, three OPERABLE
channels on each steam line are sufficient to satisfy the i

protective requirements with a tv.o-out-of-three logic on )
each steam line. I

With the transmitters located inside the steam tunnel, it is
,

possible for them to experience adverse environmental !
conditions during a secondary side break. Therefore, the

!
Trip Setpoint reflects both steady state and adverse ;

= j
1
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iSFAS Instrumrntition
B 3.3.2

BASES

' APPLICABLE e. Safety injection - Steam Line Pressure - Low (continued)
SAFETY ANALYSES,
LCO, and environment instrument uncertainties. The Trip Setpoint is

| APPLICABILITY 2 615 psig.

This Function is anticipatory in nature and has a lead / lag

| ratio of 50/5.

l'
Steam Line Pressure- Low must be OPERABLE in
MODES 1,2, and 3 (above P-11 and below P-11 unless -
the Safe injection - Steam Line Pressure - Low Function is
blocked) when a secondary side break or stuck open valve 4

could result in the rapid depressurization of the steam
lines. This signal may be manually blocked by the operator
below the P-11 setpoint. Below P-11, feed line break is not
a concem. Inside containment SLB will be terminated by
automatic Si actuation via Containment Pressure-High 1,
and outside containment SLB will be terminated by the
Steam Line Pressure-Negative Rate-High signal for
steam line isolation. This .iunction is not required to be
OPERABLE in MODE 4, 5, or 6 because there is
insufficient energy in the secondary side of the unit to have
a significant effect on required plant equipment.

2. Containment Spray

Containment Spray provides three primary functions:

1. Lowers containment pressure and temperature after an
HELB in containment;

2. Reduces the amount of radioactive iodine in the
containment atmosphere; and

3. Adjusts the pH of the water in the containment recirculation
sumps after a large break LOCA.

These functions are necessary to:

| Ensure the pressure boundary integrity of the containment.

structure;

Limit the release of radioactive iodine to the environment;.

and

Wolf Creek - Unit 1 B 3.3.2-12 Revision 0
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B 3.3.2

BASES

APPJCABLE 2. Containment Spray (continued)
SAFETY ANALYSES,
LCO, and Minimize corrosion of the components and systems inside.

APPLICABILITY containment following a LOCA.

The containment spray actuation signal starts the containment
spray pumps and aligns the discharge of the pumps to the
containment spray nozzle headers in the upper levels of
containment. Water is initially drawn from the RWST by the
containment spray pumps and mixed with a sodium hydroxide
solution from the spray additive tank. When the RWST reaches
the low-low 2 level setpoint, the spray pump suctions are manually
realigned to the containment recirculation sumps if continued
containment spray is required. Co.itainment spray is actuated by
Containment Pressure - High 3.

a. Containment Spray - Manual Initiation

The operator can initiate containment spray at any time
from the control room by simultaneously turning two
containment spray actuation switches in the same train.
Because an inadvertent actuation of containment spray
could have such serious consequences, two switches must
be tumed simultaneously to initiate containment spray.
There are two sets of two switches each in the control
room. Simultaneously tuming the two switches in either
set will actuate containment spray in both trains in the
same manner as the automatic actuation signal. Two
Manual Initiation switches in each train are required to be
OPERABLE to ensure no single failure disables the
ManualInitiation Function. Note that ManualInitiation of
containment spray also actuates Phase B containment
isolation.

,

b. Containment Spray - Automatic Actuation Logic and
Actuation Relays

Automatic actuation logic and actuation relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b.

Manual and automatic initiation of containment spray must
be OPERABLE in MODES 1,2, 3, and 4 when there is a
potential for an accident to occur, and sufficient energy in

Wolf Creek - Unit 1 B 3.3.2-13 Revision 0
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B 3.3.2

BASES

APPLICABLE b. Containment Spray - Automatic Actuation Logic and
SAFETY ANALYSES, Actuation Rela _vs (cantinued)
LCO, and
APPLICABILITY - the primary or secondary systems to pose a threat tc

containment integrity due to overpressure conditions.
Manual initiation is required in MODE 4, even though
automatic actuation is not required. In this MODE,
adequate time is available to manually actuate required
components in the event of a DBA. However, because of
the large number of components actuated on a
containment spray, actuation is simplified by the use of the
manual actuation switches. The actuation relays must be _

OPERABLE in MODE 4 to support system level manual
initiation. In MODES 5 and 6, there is insufficient energy in
the primary and secondary systems to result in
containment overpressure. In MODES 5 and 6, there is
also adequate time for the operators to evaluate unit
conditions and respond, to mitigate the consequences of
abnormal conditions by manually starting individual
components.

c. Containment Spray - Containment Pressure - High 3

This signal provides protection against a LOCA or an SLB
inside containment. The transmitters (d/p cells) are located
outside of containment with the sensing line (high pressure
side of the transmitter) located inside containment. The
transmitters and electronics are located outside of
containment. Thus, they will not experience any adverse
environmental conditions and the Trip Setpoint reflects only
steady state instrument uncertainties. The Trip Setpoint is
2 27.0 psig. Containment Pressure - High 3 feeds the
Containment Spray Function and Containment Phase B
isolation Function.

This is one of the few Functions that requires the bistable
~* output to energize to perform its required action. It is not

desirable to have a loss of power actuate containment
spray, since the consequences of an inadvertent actuation
of containment spray could be serious. Note that this
Function also has the inoperable channel placed in bypass
rather than trip to decrease the probability of an incdvertent
actuation.

Wolf Creek - Unit 1 B 3.3.2-14 Revision 0
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BASES>

APPLICABLE c. Containment Spray - Containment Pressure - High 3
SAFETY ANALYSES, (continued)
LCO, AND
APPLICABILTlY Four channels are used in a two-out-of-four logic

configuration. This configuration is called the Containment
Preissure - High 3 Setpoint. Additional redundancy is
warranted because this Function is energized to trip.
Containment Pressure - High 3 must be OPERABLE in
MODES 1, 2, and 3 when there is sufficient energy in the
primary and secondary sides to pressurize the containment
following a pipe break. In MODES 4, 5, and 6, there is
insufficient energy in the primary and secondary sides to
pressurize the containment and reach the Containment
Pressure - High 3 setpoint.

3. Containment Isolation

Containment isolation provides isolation of the containment
atmosphere, and all process systems that penetrate containment,
from the environment. This Function is necessary to prevent or
limit the release of radioactivity to the environment in the event of
.a large break LOCA.

There are two separate Containment Isolation signals, Phase A
and Phase B. Phase A isolation isolates all automatically isolable j
. process lines, except component cooling water (CCW) and '

esspr,tial service water (ESW), at a relatively low containment
presr.ure indicative of primary or secondary system leaks. For
these types of events, forced circulation cooling using the reactor ,

coolant pumps (RCPs) and SGs is the preferred (but not required) !
method of decay heat removal. Since CCW is required to support
RCP operation, not isolating CCW on the low pressure Phase A i

'signal enhances unit safety by allowing operators to use forced
RCS circulation to cool the unit. Isolating CCW on the low -
pressure signal may force the use of natural circulation cooling, j
which could prove more difficult to control. |

Phase A containment isolation is actuated automatically by SI, or
manually via actuation relays. = All process lines penetrating ,

'

containment, with the exception of CCW, and E.?W are isolated.
CCW is not isolated at this time to permit continued operation of

*

the RCPs with cooling water flow to the thermal barrier heat i

exchangers motor air coolers, and upper and lower bearing oil
coolers. The ESW does not receive an isolation signal. All
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ESFAS InstrumentCtion
B 3.3.2

BASES

APPLICABLE 3. Containmentisolation (continued)
SAFETY ANALYSES,
LCO, and process lines not equipped with remote operated isolation valves
APPLICABILITY are manually closed, or othenvise isolated, prior to reaching

MODE 4.

Manual Phase A Containment Isolation is accomplished by using
either of two switches in the control room. - Either switch actuates
both trains. Note that manual or automatic actuation of Phase A
Containment Isolation also actuates Containment Purge Isolation.

The Phase B signal isolates CCW. This occurs at a relatively high
~

containment pressure that is indicative of a large break LOCA or
an SLB. For these events, forced circulation using the RCPs is no
longer desirable. Isolating the CCW at the higher pressure does
not pose a challenge to the containment boundary because the
CCW System is a closed loop inside containment. Although some
system components do not meet all of the ASME Code
requirements applied to the containment itself, the system is
continuously pressurized to a pressure greater than the Phase B
setpoint. Thus, routine operation demonstrates the integrity of the
system pressure boundary for pressures exceeding the Phase B
setpoint. Furthermore, because system pressure exceeds the
Phase B setpoint, any system leakage prior to initiation of Phase B
isolation would be into containment. Therefore, the combination of
CCW System design and Phase B isolation ensures the CCW
System is not a potential path for radioactive release from
containment.

Phase B containment isolation is actuated by Containment
Pressure-High 3 or manually, via the actuation relays, as
previously discussed. For containment pressure to reach a value
high enough to actuate Containment Pressure - High 3 and
containment spray, a large break LOCA or SLB must have
occurred. RCP opeintion will no longer be required and CCW to
the RCPs is, therefore, no longer necessary. The RCPs can be
operated with seal injection flow alone and without CCW flow to
the thermal barrier heat exchanger. Manual Phase B Containment
Isolation is accomplished by the same switches that actuate
Containment Spray. When the two switches in either set are
tumed simultaneously, Phase B Containment isolation and
Containment Spray will be actuated in both trains.
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ESFAS Instrum:ntation
B 3.3.2

BASES

APPLICABLE a. Containment isolation - Phase A isolation
SAFETY ANALYSES,
LCO, and (1) Phase A isolation - Manual Initiation
APPLICABILITY

(continued) Manual Phase A Containment Isolation is actuated
by either of two switches in the control room. Either
switch actuates both trains. Note that manual
initiation of Phase A Containment isolation also
actuates Containment Purge Isolation.

(2) Phase A isolation - Automatic Actuation Logic and 1

Actuation Relays (SSPS)

Automatic Actuation Logic and Actuation Relays
consist of the same features and opwate in the
sarne manner as described for ESFAS Function
1.b.

Manual and automatic initiation of Phase A Containment
Isolation must be OPERABLE in MODES 1,2,3, and 4,
when there is a potential for an accident to occur. Manual
initiation is required in MODE 4 even though automatic
actuation is not required. In this MODE, adequate time is
available to manually actuate required components in the :

event of a DBA, but because of the large number of |
components actuated on a Phase A Containment isolation,
actuation is simplified by the use of the manual actuation |
push buttons. The actuation relays must be OPERABLE in |
MODE 4 to support system level manual initiation. In
MODES 5 and 6, there is insufficient energy in the primary
or secondary systems to pressurize the containment to
require Phase A Containment isolation. There also is |

adequate time for the operator to evaluate unit conditions i

and tr.anually actuate individual isolation valves in !

response to abnormal or accident conditions.

(3) Phase A Isolation - Safety injection

Phase A Containment Isolation is also initiated by
all Table 3.3.2-1 Functions that initiate St. The
Phase A Containment isolation requirements for
these initiation functions are the same as the
requirements for their Sl function. Therefore, the
requirements are not repeated in Table 3.3.2-1.
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ESFAS instrumentction
B 3.3.2

BASES

APPLICABLE .(3)- Phase A isolation - Safety injection
. SAFETY ANALYSES, (continued)
LCO, and .
APPUCABILITY Instead, refer to Function 1, Si, for all initiating

Functions and requirements.

b. Containment isolation - Phase B lsolation

Phase B Containment isolation is accomplished by Manual
Initiation, Automatic Actuation Logic and Actuation Relays, .

and by Containment Pressure channels (the same
channels that actuate Containment Spray, Function 2).
The Containment Pressure trip of Phase B Containment

- Isolation is energized to trip in order to minimize the
potential of spurious trips that may damage the RCPs.

(1) Phase B isolation - Manual Initiation

(2) Phase B lsolation - Automatic Actuation Logic and
Actuation Relays (SSPS)

i

Manual and automatic initiation of Phase B I

containment isolation must be OPERABLE in
MODES 1, 2, 3 and 4, when there is a potential for
an accident to occur. Manualinitiation is required
in MODE 4 even though automatic actuation is not
required. In thir, MODE, adequate time is available
tc manually actuate required components in the
event of a DBA. However, because of the large
number of components actuated on a Phase B
containment isolation, actuation is simplified by the
use of the manual actuation push buttons. The
actuation relays must be OPERABLE in MODE A to
support system level manual initiation. In
MODES 5 and 6, there is insufficient energy in the
primary or secondary systems to pressurize the
containment to require Phase B containment

. isolation. There also is adeauste time for the
operator to evaluate unit conditions and manually
actuate individual isolation valves in response to
abnormal or accident conditions.

1

I
|
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ESFAS Instrum:ntition
B 3.3.2

BASES

APPLICABLE (3) Phase B lsolation - Containment Pressure
SAFETY ANALYSES, (continued)
LCO, and '
APPLICABILITY The basis for containment pressure MODE

applicability and the Trip Setpoint are as discussed
for ESFAS Function 2.c above.

4. Steam Line Isolation

Isolation of the main steam lines provides protection in the event of
an SLB inside or outside containment. Rapid isolation of the
steam lines will limit the steam break accident to the blowdown
from one SG, at most. For an SLB upstream of the main steam
isolation valves (MSIVs), inside or outside of containment, closure 1

of the MSIVs limits the accident to the blowdown from only the
affected SG. For an SLB downstream of the MSIVs, closure of the
MSIVs terminates the accident as soon as the steam lines
depressurize. Steam Line Isolation also mitigates the effects of a
feed line break and ensures a source of steam for the turbine
driven AFW pump during a feed line break.

a. Steam Line isolation - Manual Initiation

Manual initiation of Steam Line isolation (fast close) can be
accomplished from the control room. There are two push
buttons in the control room and either push button can
initiate action to immediately close all MSIVs. The LCO
requires two channels to be OPERABLE.

b. Steam Line Isolation - Automatic Actuation Logic and
Actuation Relays (SSPS)

Automatic actuation logic and actuation relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b.

Manual and automatic initiation of steam line isolation must be
OPERABLE in MODES 1, 2, and 3 when there is sufficient energy
in the RCS and SGs to have an SLB or other accident. This could
result in the release of significant quantities of energy and cause a
cooldown of the primary system. The Steamline isolation
Function is required in MODES 2 and 3 unless all MSIVs are
closed. In MODES 4,5, and 6, there is insufficient energy in the
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ESFAS instrumentation
B 3.3.2

BASES-

APPLICABLE b. Steam Line isolation - Automatic Actuation Logic and
SAFETY ANALYSES, Actuation Relays (SSPS) (continued)
LCO, and
APPLICABILITY RCS and SGs to experience an SLB or other accident

releasing significant quantities of energy.

c. Steam Line Isolation - Containment Pressure - High 2

This Function actuates closure of the MSIVs in the event of
a LOCA or an SLB inside containment to maintain at least
one unfaulted SG as a heat sink for the reactor, and to limit
the mass and energy release to containment. The

' transmitters (d/p cells) are located outside containment
with the sensing line (high pressure side of the transmitter)
located inside containment. Containment Pressure -
High 2 provides no input to any control functions. Thus,

3

three OPERABLE channels are sufficient to satisfy
protective requirements with two-out-of-three logic. The
transmitters and electronics are located outside of
containment. Thus, they will not experience any adverse
environmental conditions, and the Trip Setpoint reflects
only steady state instrument uncertainties. The Trip
Setpoint is s 17.0 psig.

Containraent Pressure-High 2 must be OPERABLE in
MODES 1,2, and 3, when there is sufficient energy in the
primary and secondary side to pressurize the containment
following a pipe break. This would cause a significant
increase in the containment pressure, thus allowing
detection and closure of the MSIVs. The Steam Line
isolation Function remains OPERABLE in MODES 2 and 3

- unless all MSIVs are closed. In MODE 4, the increase in
containment pressure following a pipe break would occur
over a relatively long time period such that manual actions ;

could reasonably be expected to provide protection. In i

MODES 5, and 6, there is not enough energy in the
primary and secondary sides to pressurize the containment
to the Containment Pressure- High 2 setpoint.

!

I
i
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ESFAS instrum::ntition
B 3.3.2

BASES

APPLICABLE d. Steam Line isolation - Steam Line Pressure
SAFE 1Y ANALYSES,
LCO, and . (1) Steam Line Pressure - Low
APPLICABILITY

(continued) Steam Line Pressure - Low provides closure of the
)

MSIVs in the event of an SLB to maintain at least '

one unfaulted SG as a heat sink for the reactor, and
to limit the mass and energy release to
containment. This Function provides closure of the
MSIVs in the event of a feed line break to ensure a
supply of steam for the turbine driven AFW pump.
Steam Line Pressure- Low was discussed
previously under SI Function 1.e and the Trip
Setpoint is the same.,

Steam Line Pressure-Low Function must be
OPERABLE in MODES 1,2, and 3 (above P-11
and below P-11 unless blocked), with any main
steam valve open, when a secondary side break or
stuck open valve could result in the rapid
depressurization of the steam lines. This signal
may be manually blocked by the operator below the
P-11 setpoint. If not blocked below P-11, the
Steam Line Pressure - Low Function must be
OPERABLE. When blocked, an inside containment
SLB will be terminated by automatic actuation via
Containment Pressure High 2. Stuck valve
transients and outside containment SLBs will be
terminated by the Steam Line Pressure-Negative
Rate-High signal for Steam Line Isolation below P- ;

11 when Si has been manually blocked. The !
Steam Line isolation Function is required in
MODES 2 and 3 unless all MSIVs are closed and
de-activated. This Function is not required to be
OPERABLE in MODES 4, 5, and 6 because there
is insufficient energy in the secondary side of the
unit to have a significant effect on required plant
equipment.

(2) Steam Line Pressure - Negative Rate - High

Steam Line Pressure-Negative Rate-High
provides closure of the MSIVs for an SLB when
less than the P-11 setpoint, to maintain at least one
unfaulted SG as a heat sink for the reactor, and to
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ESFAS Instrum:ntation
B 3.3.2

BASES

APPLICABLE (2) Steam Line Pressure - Negative Rate - High
SAFETY ANALYSES, (continued)
LCO, and

' APPLICABILITY limit the mass and energy release to containment.
When the operator manually blocks the Steam Line
Pressure-Low main steam isolation signal when
less than the P-11 setpoint, the Steam Line
Pressure - Negative Rate - High signal is
automatically enabled. Steam Line
Pressure - Negative Rate- High control functions
are isolated from the protective functions. Thus,
three OPERABLE channels on each steam line are _

sufficient to satisfy requirements with a two-out-of-
three logic.

Steam Line Pressure-Negative Rate-High must
be OPERABLE in MODE 3 when the Steam Line
Pressure - Low signal is blocked, when a
secondary side break or stuck open valve could
result in the rapid depressurization of the steam
line(s). In MODES 1 and 2, and in MODE 3, when
above the P-11 setpoint, this signal is automatically
disabled and the Steam Line Pressure - Low signal
is automatically enabled. The Steam Line Isolation
Function is required to be OPERABLE in MODE 3
unless all MSIVs are closed. In MODES 4,5,
and 6, there is insufficient energy in the primary and
secondary sides to have an SLB or other accident
that would result in a release of significant enough
quantities of energy to cause a cooldown of the
RCS.

While the transmitters may experience elevated
ambient temperatures due to an SLB, the trip
function is based on rate of change, not the
absolute accuracy of the indicated steam pressure.
Therefore, the Trip Setpoint reflects only steady
state instrument uncertainties. The Trip Setpoint is
s 100 psi with a rate / lag controller time constant
2 50 seconds.
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ESFAS Instrum:ntition
B 3.3.2

BASES

APPLICABLE 5. Turbine Trip and Feedwater Isolation
SAFETY ANALYSES,
LCO, and The primary functions of the Turbine Trip and Feedwater Isolation
APPLICABILITY signals are to prevent damage to the turbine due to water in the

(continued) steam lines and to stop the excessive flow of feedwater into the
SGs. These Functions are necessary to mitigate the effects of a
high water level in the SGs, which could result in carryover of
waterinto the steam lines and excessive cooidown of the primary
system. The SG high water level is due to excessive feedwater
flows.

The Function is actuated when the level in any SG exceeds the
high high setpoint and performs the following functions:

Trips the main turbine;.

Trips the MFW pumps;.

Initiates feedwater isolation; and |*

Shuts the MFW regulating valves and the bypass.

feedwater regulating valves.
|

This Function is actuated by SG Water Level- High High, or by an
SI signal. The RTS also initiates a turbine trip signal whenever a 4

reactor trip (P-4) is generated. In the event of SI, the unit is taken
off line and the turbine generator must be tripped. The MFW
System is also taken out of operation and the AFW System is
automatically started. The Si signal was previously discussed.

a. Turbine Trip and Feedwater Isolation - Automatic Actuation
Logic and Actuation Relays (SSPS)

Automatic Actuation Logic and Actuation Relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b.

b. Turbine Trip and Feedwater Isolation - Steam Generator
Water Level- High High (P-14)

This signal provides protection against excessive
feedwater flow. The ESFAS SG water level instruments
provide input to the SG Water Level Control System.
Therefore, the actuation logic must be able to withstand
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ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE b. Turbine Trip and Feedwater Isolation - Steam
SAFETY ANALYSES, Generator Water Level - High High (P-14) (continued)
LCO, and
APPLICABILITY both an input failure to the control system (which may then

require the protection function actuation) and a single
failure in the other channels providing the protection
function actuation. Thus, four OPERABLE channels are
required to satisfy the requirements with a two-out-of-four
logic.

The transmitters (d/p cells) are located inside containment.
However, the events that this Function protects against
cannot cause a severe environment in containment.
Therefore, the Trip Setpoint reflects only steady state
instrument uncertainties. The Trip Setpoint is s 78% of
narrow range span.

J

c. Turbine Trip and Feedwater Isolation - Safety j
injection

Turbine Trip and Feedwater Isolation are also initiated by 1

all Functions that initiate St. The Feedwater isolation
Function requirements for these initiation Functions are the
same as the requirements for their Si function. Therefore,
the requirements are not repeated in Table 3.3.2-1.
Instead Function 1, SI, is referenced for all initiating
functions and requirements.

Turbine Trip and Feedwater Isolation Functions must be
OPERABLE in MODE 1 and in MODE 2 except when all MFIVs,
are closed.- In MODES 3,4,5, and 6, the MFW System and the
turbine generator are not in service and this Function is not
required to be OPERABLE. j

6. Auxiliary Feedwater

The AFW System is designed to provide a secondary side heat
sink for the reactor in the event that the MFW System is not
available when reactor power is less than 2% power. The system
has two motor driven pumps and a turbine driven pump, making it
available during normal unit operation during a loss of AC power, a
loss of MFW, and during a Feedwater System pipe break. The
normal source of water for the AFW System is the condensate
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ESFAS Instrumrnt: tion
B 3.3.2

BASES

APPLICABLE 6. Auxiliary Feedwater (continued)
SAFETY ANALYSES,
LCO, and - storage tank (CST). A loss of suction pressure will automatically
APPLICABILITY realign the pump suctions to the safety related Essential Service

Water (ESW) System. The AFW System is aligned so that upon a
pump start, flow is initiated to the respective SGs immediately,

s. Auxiliary Feedwater - Manual Initiation

Manual initiation of Auxiliary Feedwater can be
accomplished from the control room. Each of the three
AFW pumps has a pushbutton for manual AFAS initiation.
The LCO requires three channels to be OPERABLE.

b. Auxiliary Feedwater- Automatic Actuation Logic and
Actuation Relays (SSPS)

Automatic actuation logic and acutation relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b.

c. Auxiliary Feedwater- Automatic Actuation Logic and
Actuation Relays (BOP ESFAS)

Automatic actuation logic and actuation relays consist of
the same features and operate in the same manner as
described for BOP ESFAS in the Bases Background for
3.3.2.

d. Auxiliary Feedwater - Steam Generator Water level- Low
Low

SG Water Level- Low Low provides protection against a
loss of heat sink. A feed line break, inside or outside of
containment, or a loss of MFW, would result in a loss of SG
water level. SG Water Level-Low Low provides input to
the SG Level Control System. Therefore, the actuation

1

logic must be able to withstand both an input failure to the !
control system which may then require a protection

'

function actuation and a single failure in the other channels
providing the protection function actuation. Thus, four
OPERABLE channels are required to satisfy the
requirements with two-out-of-four logic.

>
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B 3.3.2

BASES

APPLICABLE d. Auxiliary Feedwater- Steam Generator Water level- Low
SAFETY ANALYSES, Low (continued)
LCO, and
APPLICABILITY With the transmitters (d/p cells) Iccated inside containment

and thus possibly experiencing adverse environmental
conditions (feed line break), the Trip Setpoint reflects the
inclusion of both steady state and adverse environment
instrument uncertainties. The Trip Setpoint for the Start
Motor-Driven Pumps and the Start Turbine-Driven Pumps
is 2 23.5% of narrow range instrumentation span.

e. Auxiliary Feedwater - Safety injection

An SI signal also starts the motor driven AFW pumps via
the LOCA sequencer. The AFW initiation functions are
the same as the requirements for their Si function.
Therefore, the requirements are not repeated in
Table 3.3.2-1. Function 1, SI, is referenced for all initiating
functions and requirements.

f. Auxiliary Feedwater - Loss of Offsite Power

A loss of offsite power (LOP) to the safeguard buses will be )accompanied by a loss of reactor coolant pumping power '

and the subsequent need for some method of decay heat
removal. The loss of offsite power (LOP) is detected by a
voltage drop on each safeguard bus. The LOP is sensed 4

and processed by the circuitry for LOP DG start (load
shedder and emergency load sequencer) and fed to the
BOP ESFAS by the relay actuation. Loss of power to
either safeguard bus will start the turbine driven AFW
pump to ensure that at least one SG contains enough
water to serve as the heat sink for reactor decay heat and
sensible heat removal following the reactor trip and
automatically isolate the SG blowde;n una sample lines.
In addition, once the diesel generators are started and up
to speed, the motor driven AFW pumps will be sequentially
loaded onto the diesel generator busses.

Functions 6.a through 6.f must be OPERABLE in MODES 1,2,
and 3 to ensure that the SGs remain the heat sink for the reactor.
SG Water Level-Low Lcw in any operating SG will cause the motor I
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ESFAS Instrumentation
B 3.3.2

BASES

APPLICABLE 6. Auxiliary Feedwater (continued)
SAFETY ANALYSES,
LCO, and driven AFW pumps to start. The system is aligned so that upon a
APPLICABILITY start of the pump, water immediately begins to flow to the SGs. SG

Water Level- Low Low in any two operating SGs will cause the
turbine driven pump to start. These Functions do not have to be
OPERABLE in MODES 5 and 6 because there is not enough heat
being generated in the reactor to require the SGs as a heat sink.
In MODE 4, AFW actuation does not need to be OPERABLE
because either AFW or residual heat removal (RHR) will already
be in operation to remove decay heat or sufficient time is available
to manually place either system in operation.

g. Auxiliary Feedwater - Trip of All Main Feedwater Pumps

A Trip of all MFW pumps is an indication of a loss of MFW
and the subsequent need for some method of decay heat
and sensible heat removal to bring the reactor back to no
load temperature and pressure. Each turbine driven MFW
pump is equipped with two pressure switches (one in
separation group 1 and one in separation group 4) on the
oilline for the speed control system. A low pressure signal
from either of these pressure switches indicates a trip of
that pump. Two OPERABLE channels per pump satisfy
redundancy requirements with one-out-of-two logic on both
pumps required for signal activation. A trip of all MFW
pumps starts the motor driven AFW pumps to ensure that
at least one SG is available with water to act as the heat
sink for the reactor.

Function 6.g must be OPERABLE in MODE 1. This ensures that
at least one SG is provided with water to serve as the heat sink to
remove reactor decay heat and sensible heat in the event of an
accident. In MODE 2, AFW actuation due to a trip of all MFW
pumps is normally blocked. Blocking of this trip function is
permitted just before shutdown of the last operating main
feedwater pump and the restoration of this trip function just after
the first main feedwater pump is put into service following |
SR 3.3.2.8. This limits the potential for inadvertent AFW
actuations during normal startups and shutdowns. In MODES 3,
4, and 5, the MFW pumps may be normally shut down, and thus

,

pump trip is not indicative of a condition requiring automatic AFW |
initiation.
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ESFAS Instrurn2ntation
B 3.3.2

BASES-

APPLICABLE h. Auxiliary Feedwater - Pump Suction Transfer on Suction
SAFETY ANALYSES, Pressure - Low
LCO, and
APPLICABILITY A low pressure signal in the AFW pump suction line

(continued) protects the AFW pumps against a loss of the normal
supply of water for the pumps, the CST. Three pressure
switches are located on the AFW pump suction line from
the CST. A low pressure signal sensed by any two of the
three switches coincident with an auxiliary feedwater
actuation signal will cause the emergency supply of water
for both pumps to be aligned. ESW (safety grade) is
automatically lined up to supply the AFW pumps to ensure

,

an adequate supply of water for the AFW System to
neintain at least one of the SGs as the heat sink for
reactor decay heat and sensible heat removal.

Since the detectors are located in an area not affected by
HELBs or high radiation, they will not experience any
adverse environmental conditions and the Trip Setpoint
reflects only steady state instrument uncertainties. The
Trip Setpoint is 2 21.60 psig.

Tnis Function must be OPERABLE in MODES 1,2, and 3
to ensure a safety grade supply of water for the AFW d

System to maintain the SGs as the heat sink for the
reactor. This Function does not have to be OPERABLE in
MODES 5 and 6 because there is not enough heat being

)
generated in the reactor to require the SGs as a heat sink. '

in MODE 4, AFW automatic suction transfer does not
need to be OPERABLE because RHR will already be in
operation, or sufficient time is available to place RHR in
operation, to remove decay heat.

l

I

_
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B 3.3.2

BASES

APPLICABLE 7. Automatic Switchover to Containment Sump
SAFETY ANALYSES,
LCO, and At the end of the injection phase of a LOCA, the RWST will be
APPLICABILITY empty. Continued cooling must be provided by the ECCS to

(continued) remove decay heat. The source of water for the RHR pumps is
automatically switched to the containment recirculation sumps.
The low head residual heat removal (RHR) pumps and
containment spray pumps draw the water from the containment
recirculation sumps, the RHR pumps pump the water through the
RHR heat exchanger, inject the water back into the RCS, and
supply the cooled water to the other ECCS pumps. Switchover
from the RWST to the containment sumps must occur before the
RtNST empties to prevent damage to the RHR pumps and a loss
of core cooling capability. For similar reasons, switchover must
not occur before there is sufficient water in the containment sumps
to support ECCS pump suction.

I

a. Automatic SwMchover to Containment Sump -
Automatic Actuation Logic and Actuation Relays
(SSPS)

'Automatic actuation logic and actuation relays consist of
the same features and operate in the same manner as
described for ESFAS Function 1.b. I

b. Automatic Switchover to Containment Sump - Refueling
Water Storage Tank (R\NST) Level - Low Low Coincident

'

With Safety injection

Dunng the injection phase of a LOCA, the RWST is the
source of water for all ECCS pumps. A low low-1 level in
the RWST coincident with an Si signal provides protection
against a loss of water for the ECCS pumps and indicates
the end of the injection phase of the LOCA. The RWST is
equipped with four level transmitters. These transmitters
provide no control functions. Therefore, a two-out-of-four
logic is adequate to initiate the protection function
actuation. Although only three channels wotdd be
sufficient, a fourth channel has been added for increased
reliability.

The RWST Low Low-1 Allowable Value Trip Setpoint is
selected to ensure switchover occurs before the RWST
empties, to prevent ECCS pump damage.
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BASES

APPLICABLE b. Automatic Switchover to Containment Sump - Refueling
SAFETY ANALYSES, Water Storage Tank (RWST) Level - Low Low Coincident
LCO, and . With Safety injection (continued)
APPLICABILITY

The transmitters are located in an area not affected by .
HELBs or post accdont high radiation. Thus, they will not
experience any adverse environmental conditions and the
Trip Setpoint reflects only steady state instrument

- uncertainties. The Trip Setpoint is 2 36% of span.

Automatic switchover occurs only if the RWST low low-1
level signal is coincident with St. This prevents accidental
switchover during normal operation. Accidental switchover
could damage ECCS pumps if they are attempting to take
suction from an empty sump. This is one of the few
functions that requires the bistable output to energize to
perform its required action. The automatic switchover
Function requires the Sl Function for OPERABILITY.
Therefore, the requirements are not repeated in
Table 3.3.2-1. Instead, Function 1, SI, is referenced for all
initiating Functions and requirements.

These Functions must be OPERABLE in MODES 1,2,3, and 4
when there is a potential for a LOCA to occur, to ensure a
continued supply of water for the ECCS pumps. These Functions
are not required to be OPERABLE in MODES 5 and 6 because
there is adequate time for the operator to evaluate unit conditions
and respond by manually starting systems, pumps, and other
equipment to mitigate the consequences of an abnormal condition
or accident.- System pressure and temperature are very low and
many ESF components are administratively locked out or
otherwise prevented from actuating to prevent inadvertent
overpressurization of unit systems.

8. Engineered Safety Feature Actuation System Interlocks

To allow some flexibility in unit operations, several interlocks are j

included as part of the ESFAS. These interlocks permit the !

operator to block some signals, automatically enable other signals,
prevent some actions from occurring, and cause other actions to
occur. The interlock Functions back up manual actions to ensure
bypassable functions are in operation under the conditions
assumed in the safety analyses.
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B 3.3.2

j BASES

APPLICABLE a. Engineered Safety Feature Actuation System
SAFETY ANALYSES Interlocks - Reactor Trip, P-4
LCO, and
APPLICABILITY The P-4 interlock is enabled when a reactor trip breaker

(continued) (RTB) and its associated bypass breaker is open. Manual
reset of Si following a 60 second time delay, in conjunction
with P-4, generates an automatic Si block. This Function
allows operators to take manual control of SI systems after

| the initial phase of injection is complete. Once Sl is
'

blocked, automatic actuation of Si cannot occur until ther

RTBs have been manually closed.

The functions of the P-4 interlock are:

Trips the main turbine;.

Isolates MFW with coincident low T,;.

Allows manual block of the automatic reactuation of.

Si after a manual reset of Sl; and

i
e Allows an i of the steam dump valves and

'

transfers 6 ateam dump from the load rejection
T controller to the plant trip controller; andm

Prevents opening of the MFW isolation valves if.

they were closed on Si or SG Water Level - High
High.

Each of the above Functions is interlocked with P-4 to
avert or reduce the continued cooldown of the RCS
following a reactor trip. An excessive cooldown of the RCS
following a reactor trip could cause an insertion of positive
reactivity with a subsequent increase in core power. To ,

avoid such a situation, the noted Functions have been
interlocked with P-4 as part of the design of the unit control

| and protection system.

None of the noted Functions serves a mitigation function in
the unit licensing basis safety analyses. Only the turbine
trip Function is explicitly assumed since it is an immediate
consequence of the reactor trip Function. Neither turbine

|
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' APPLICABLE a. Engineered Safety Feature Actuation System
SAFETY ANALYSES, Interlocks - Reactor Trip, P-4 (continued)
LCO, and -
APPLICABILITY trip, nor any of the other four Functions associated with the

reactor trip signal, is required to show that the unit
licensing basis safety analysis acceptance criteria are met.

The RTB position switches that provide input to the P-4
interlock (P-4 generated when one train's RTB and the
attemate train's Bypass Breaker are both open) only
function to energize or de-energize or open or close
contacts. Therefore, this Function has no adjustable trip
setpoint with which to associate a Trip Setpoint and
Allowable Value.

This Function must be OPERABLE in MODES 1,2, and 3
when the reactor may be critical or approaching criticality.
This Function does not have to be OPERABLE in MODE 4,
5, or 6 because the main turbine, the MFW System, and
the Steam Dump System are not ir operation.

b. Engineered Safety Feature Actuation System Interlocks -
Pressurizer Pressure, P-11

The P-11 interlock permits a normal unit cooldown and I

depressurization without actuation of Sl or main steam line 1

isolation. With two-out-of-three pressurizer pressure l

channels (discussed previously) less than the P-11 i

setpoint, the operator can manually block the Pressurizer
Pressure - Low and Steam Line Pressure- Low Si signals
and the Steam Line Pressure- Low steam line isolation
signal (previously discussed). When the Steam Line
Pressure - Low steam line isolation signal is manually
blocked, a main steam isolation signal on Steam Line
Pressure - Negative Rate- High is automatically enabled.
This provides protection for an SLB by closure of the
MSIVs. With two-out-of-three pressurizer pressure
channels above the P-11 setpoint, the Pressurizer
Pressure-Low and Steam Line Pressure-Low SI signals
and the Steam Line Pressure- Low steam line isolation
signal are automatically enabled. The operator can also
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APPLICABLE b. Engineered Safety Feature Actuation System,

SAFETY ANALYSES, interlocks - Pressurizer Pressure, P-11 (continued)
LCO, and
APPLICABILITY enable these trips by use of the respective manual unblock

(reset) buttons. When the Steam Line Pressure - Low
steam line isolation signal is enabled, the main steam
isolation on Steam Line Pressure- Negative Rate - High is
disabled. The Trip Setpoint reflects only steady state
instrument uncertainties. The Trip Setpoint is s 1970 psig.

This Function must be OPERABLE in MODES 1,2, and 3
to allow an orderly cooldown and depressurization of the
unit without the actuation of Si or mL'n steam isolation.
This Function does not have to be OPERABLE in MODE 4,
5, or 6 because system pressure must already be below
the P-11 setpoint for the requirements of the heatup and
cooldown curves to be met.

The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

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 on Table 3.3.2-1.

In the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable, Value, or the transmitter, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel must be declared inoperable and the
LCO Condition (s) entered for the protection Function (s) affected. When
the Required Channels in Table 3.3.2-1 are specifieo on a per steam line,
per SG, per pump, etc., basis, then the Condition may be entered
separately for each steam line, SG, pump, etc., as appropriate.

When the number of inoperable channels in a trip function exceed those
specified in one or other related Conditions associated with a trip function,
then the unit is outside the safety analysis. Therefore, LCO 3.0.3 should i

be immediately entered if applicable in the current MODE of operation.

I
1

A,1

Condition A applies to all ESFAS protection functions.

_
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ACTIONS AJ (continued)

Condition A addresses the situation where one or more channels or trains
for one or more Functions are inoperable at the same time. The Required
Action is to refer to Table 3.3.2-1 and to take the Required Actions for the
protection functions affected. The Completion Times are those from the
referenced Conditions and Required Actions.

.

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

Condition B applies to manual initiation of:

Sl;.

Containment Spray;-e
.

Phase A isolation; and.

Phase B lsolation..

This action addresses the train orientation of the SSPS for the functions
listed above. If a channel or train is inoperable,48 hours is allowed to
retum it to an OPERABLE status. Note that for containment spray and
Phase B isolation, failure of one or o' oth channels in one train renders the
train inoperable. Condition B, therefore, encompasses both situations.
The specified Completion Time is reasonable considering that there are
two automatic actuatio.1 trains and another manual initiation train
OPERABLE for each Function, and the low probability of an event
occurnng during this interval. If the train cannot be restored to
OPERABLE status, the unit must be placed in a MODE in which the LCO
does not apply. This is done by placing the unit in at least MODE 3 within
an additional 6 hours (54 hours total time) and in MODE 5 within an
additional 30 hours (84 hours total time). The allowable Completion
Times are reasonable, based on operating experience, to reach the -
required unit conditions from full power conditions in an orderly manner
and without challenging unit systems.

C.1, C.2, C.3.1, and C.3.2

~ Condition C applies to the auto...atic actuation logic and actuation relays
for the following functions:
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' ACTIONS C.1, C.2, C.3.1, and C.3.2 (continued)

Sl;.

| Containment Sprey;.

Phase A isolation;.

Phase B Isolation; and.

Automatic Switchover to Containment Sump..

l.

This action addresses the trai:: orientation of the SSPS and the master
and slave relays. This action also addresses the effect on containment
purge when Phase A is inoperable. Phase A is the primary signa! to
ensure closinc of the containment purge supply and exhaust valves in
MODES 1 - 4. If one Phase A train is inoperable, operation may
continued as long as the Required Action to placc and maintain
containment purge supply and exhcust valves in their closed position is
met. Required Action C.1 is modified by a Note that this Action is only
required if Containment Phase A isolation (Function 3.a.(2)) is inoperable.

If one train is inoperable,6 hours are allowed to restore the train to
OPERABLE status. T he specified Completion Time is reasonable
considering that there is another train OPERABLE, and the low probability
of an event occurring during this interval. If the train cannot be restored to
OPERABLE status, the unit must be placed in a MODE in which the LCO
does not apply. This is done by placing the unit in at least MODE 3 within
an additional 6 hours (12 hours total time) and in MODE 5 within an
additional 30 hours (42 hours total time). The Completion Times are
reasonable,, ased on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without j

challenging unit systems. |

Th7 Required Actions are modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing, provided the other
train is OPERABLE. This allowance is based on the reliability analysis
assumption of Ref. 7 that 4 hours is the average time required to perform
channel surveillance.

I
|

!

I

l
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ACTIONS D.1, D.2.1, and D.2.2

(continued)
Condition D applies to:

Containment Pressure - High 1;| .

i

Pressurizer Pressure - Low;| .

1

Steam Line Pressure - Low;.

1

Containment Pressure - High 2;*

Steam Line Pressure - Negative Rate - High; and*

:

* SG Water Level- Low Low.

.

If one channel is inoperable,6 hours are allowed to restore the channel to
OPERABLE status or to place it in the tripped condition. Generally this
Condition applies to functions that operate on two-out-of-three logic
(excluding Pressurizer Pressure - Low and SG Water Level- Low Low).
Therefore, failure of one channel (i.e., wiin the bistable not tripped) places
the Function in a two-out-of-two configuration. The inoperable channel
must be tripped to place the Function in a one-out-of- two configuration
that satisfies redundancy requirements.

Failure to restore the inoperable channel to OPERABLE status or place it
in the tripped condition within 6 hours requires the unit be placed in l

MODE 3 within the following 6 hours and MODE 4 within the next 6 hours. I

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems. In
MODE 4, these Functions are no longer required OPERABLE.

The Required Actions are modified by a Note that allows the inoperable
channel to be bypassed for up to 4 hours for surveillance testing of other
channels. The 6 hours allowed to restore the channel to OPERABLE
status or to place the inoperable channel in the tripped condition, and the
4 hours allowed for testing, are justified in Reference 7.

| |
; i
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ACT80NS E.1. E.2.1, and E.2.2
(continued)

Condition E applies to:

Containment Spray Containment Pressure - High 3; and*

Containment Phase B Isolation Containment Pressure - High 3..

None of these signals has input to a control function. Thus, two-out-of-
three logic is necessary to meet acceptable protective requirements.
However, a two-out-of-three design would require tripping a failed
channel. This is undesirable because a single failure would then cause
spurious containment spray initiation. Spurious spray actuation is

3

undesirable because of the cleanup problems presented. Therefore, l

these channels are desigr.ed with two-out-of-four logic so that a failed
channel may be bypassed rather than tripped. Note that one channel
may be bypassed and still satisfy the single failure criterion. Furthermore,
with one channel bypassed, a single instrumentation channel failure will
not spuriously initiate containment spray.

To avoid the inadvertent actuation of containment spray and Phase B
containment isolation, the inoperable channel should not be placed in the
tripped condition, instead it is bypassed. Restoring the channel to
OPERABLE status,' or placing the inoperable channel in the bypass
condition within 6 hours, is sufficient to assure that the Function remains
OPERABLE and minimizes the time that the Function may be in a partial
trip condition (assuming the inoperable channel has failed high). The j

,

Completion Time is further justified based on the low probability of an j

event occurring during this interval. Failure to restore the inoperable I

chanawi to OPERABLE status, or place it in the bypassad condition within
6 hours, requires the unit be placed in MODE 3 within the following
6 hours and MODE 4 within the next 6 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an orderly manner
and without challenging unit systems. In MODE 4, these Functions are no
longer required OPERABLE.

The Required Actions are modified by a Note that allows one additional
channel to be bypassed for up to 4 hours for surveillance testing. Placing
a second channel in the bypass condition for up to 4 hours for testing i
purposes is acceptable based on the results of Reference 7. ;

!

j

i
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ACTIONS F.1, F.2.1, and F.2.2

(continued)
Condition F applies to:

Manual Initiation of Steam Line (fast close) Isolat-
"

.

P-4 Interlock.. .

For the Manual Initiation and the P-4 Interlock Functions, this action
addresses the train orientation of the SSPS. If a train or channelis
inoperable,48 hours is allowed to retum it to OPERABLE status. The
specified Completion Time is reasonable considering the nature of these 2

Functions, the available redundancy, and the low probability of an event
occurring during this interval. If the Function cannot be retumed to
OPERABLE status, the unit must be placed in MODE 3 within the next
6 hours and MODE 4 within the following 6 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power in an orderly manner
and without challenging unit systems. In MODE 4, the unit does not have
any analyzed transients or conditions that require the explicit use of the
protection functions noted above.

G.1, G.2.1, and G.2.2

Condition G applies to the automatic actuation logic and actuation relays j
'

for the Steam Line Isolation and AFW actuation Functions.

The action addresses the train orientation of the SSPS and the master
and slave relays for these functions. If one train is inoperable,6 hours are
allowed to restore the train to OPERABLE status. The Completion Time
for restoring a train to OPERABLE status is reasonable considering that
there is another train OPERABLE, and the low probability of an event
occurring during this interval. If the train cannot be retumed to
OPERABLE status, the unit must be brought to MODE 3 within the next
6 hours and MODE 4 within the following 6 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems. Placing the unit in
MODE 4 removes all requirements for OPERABILITY of the protection
channels and actuation functions. In this MODE, the unit does not have
analyzed transients or conditions that require the explicit use of the
protection functions noted above.
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ACTIONS G.1, G.2.1, and G.2.2 (continued)

The Required Actions are modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing provided the other train
is OPERABLE. This allowance is based on the reliability analysis (Ref. 7)
assumption that 4 hours is the average time required to perform channel
surveillance.

H.1 and H.2 i

Condition H applies to the automatic actuation logic and actuation relays
for the Turbine Trip and Feedwater Isolation Function.

I
i

This action addresses the train orientation of the SSPS and the master
and slave relays for this Function. If one train is inoperable,6 hours are
allowed to restore the train to OPERABLE status or the unit must be
placed in MODE 3 within the following 6 hours. The Completion Time for
restoring a train to OPERABLE status is reasonable considering that there
is another train OPERABLE, and the low probability of an event occurring
during this interval. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging unit
systems. These Functions are no longer required in MODE 3. Placing
the unit in MODE 3 removes all requirements for OPERABILITY of the

i
protection channels and actuation func+ ions. In this MODE, the unit does !

not have analyzed transients or conditions that require the explicit use of
the protection functions noted above.

The Required Actions are modified by a Note that allows one train to be
bypassed for up to 4 hours for surveillance testing provided the other train
is OPERABLE. This allowance is based on the reliability analysis (Ref. 7)
assumption that 4 hours is the average time required to perform channel
surveillance.

1.iend1.2 |
|

Condition I applies to: '

SG Water Level-High High (P-14);.

if one channel is inoperable,6 hours are allowed to restore one channel
,

to OPERABLE status or to place it in the tripped condition. If placed in the j

!
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ACTIONS l.1 and 1.2 (continued)

tripped condition, the Function is then in a partial trip condition where one-
out-of-three logic will result in ac uation. The 6 hour Completion Time is
justified in Reference 7. Failure to restore the inoperable channel to
OPERABLE status or place it in the tripped condition within 6 hours
requires the unit to be placed in MODE 3 within the following 6 hours.
The allowed Completion Time of 6 hours is reasonable, based on
operating exponence, to reach MODE 3 from full power conditions in an
orderly manner and without challenging unit systems. In MODE 3, these
Functions are no longer required OPERABLE.

The Required Actions are modified by a Note that allows the inoperable
~'

channel to be bypassed for up to 4 hours for surveillance testing of other
channels. The 6 hours allowed to place the inoperable channel in the
tripped condition, and the 4 hours allowed for a second channel to be in

..

the bypassed condition for testing, are justifieni in Reference 7.

J.1 and J.2

Condition J applies to the AFW pump start on trip of all MFW pumps.

This action addresses the train orientation of the BOP ESFAS for the auto
start function of the AFW System on loss of all MFW pumps. The
OPERABILITY of the AFW System must be assured by allowing
automatic start of the AFW System pumps. If a channelis inoperable,1
hour is allowed to place the channelin the tripped condition. If the
channel cannot be tripped in 1 hour,6 additional hours are allowed to
place the unit in MODE 3. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging unit
systems. In MODE 3, the unit does not have any analyzed transients nr
conditions that require the explicit use of the protection function noted
above. The Required Actions are modified by a Note that allows tne
inoperable channel to be bypassed for up to 2 hours for surveillance
testing of other channels.

K.1, K.2.1, and K.2.2

Condition K applies to the RWST Level- Low Low Coincident with Safety '

Injection Function.
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-ACTIONS K.1, K.2.1 and K.2.2 (continued)

RWST Level-Low Low Coincident with SI provides actuation of
se''t, hover to the containment recirculation sumps. Note that this
Function requires the bistables to energize to perform their requiredaction.
The failure of up to two channels will not prevent the operation of this
Function. However, placing a failed channelin the tripped condition could
result in a premature switchover to the sump, prior to the injection of the
minimum volume from the RWST. Placing the inoperable channel in
bypass results in a two-out-of 'hree bgic configuration, which satisfies the
requirement to allow another failure without disabling actuation of the
switchover when required. Restoring the channel to OPERABLE status or
placing the inoperable channel in the bypass condition within 6 hours is
sufficient to ensure that the Function remains OPERABLE, and minimizes
the time that the Function may be in a partial trip condition (assuming the
inoperable channel has failed high). The 6 hour Completion Time is
justified in Reference 7. If the channel cannot be retumed to OPERABLE
status or placed in the bypass condition within 6 hours the unit must be
brought to MODE 3 within the following 6 hours and MODE 5 within the
next 30 hours. The allowed Completion Times are reasonable, based on

,

operating experience, to reach the required unit conditions from full power |
conditions in an orderly manner and without challenging unit systems. In '

MODE 5, the unit does not have any analyzed transients or conditions
that require the explicit use of the protection functions noted above.

The Required Actions are modified by a Note that allows placing a second j

channel in the tripped condition for up to 4 hours for surveillance testing. i

Placing a channel in the tripped condition for up to 4 hours for testing
purposes is acceptable based on Reference 11.

!

L.1, L.2.1, and L.2.2 j

i

Condition L applies to the P-11, interlock. With one or more required
channel (s) inoperable, the operator must verify that the interlock is in the
required state for the existing unit condition by observation of tne
associated permissive annunciator window. This action manually
accomplishes the function of the interlock. Determination must be made 1

within 1 hour. The 1 hour Completion Time is equal to the time allowed by |

LCO 3.0.3 to initiate shutdown actions in the event of a complete loss of |
ESFAS function. If the interlock is not in the required state (or placed in i

the required state) for the existing unit condition, the unit must be placed
in MODE 3 within the next 6 hours and MODE 4 within the following
6 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power

. - |
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ACTIONS L.1, L.2.1, and L.2.2 (continued)

conditions in an orderly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all requirements for OPERABILITY
of this interlock.

M.1 and M.2

Condition M applies to the Auxiliary Feedwater Pump Suction Transfer on
Low Suction Pressure Function. The condensate storage tank is the ;

highly reliable and preferred suction source for the AFW pumps. This
function has a 2 out of 3 trip logic. Therefore, centinued operation is
allowed with one inoperable channel until the performance of the next
monthly COT on one of the other channels, as long as the inoperable
channelis placed in trip within 1 hour. Condition M is modified by a Note
stating that LCO 3.0.4 is not applicable. MODE changes are permitted
with an inoperable channel.

N.1 and N.2

Condition N applies to the Auxiliary Fa edwater Balance of Plant ESFAS
automatic actuation logic and actt Ant i relays. With one train inoperable,
the unit must be brought to MODE: 4 within 6 hours and MODE 4 within
the following 6 hours. The Required Actions are modified by a Note that

i

allows one train to be bypassed for up to 2 hours for surveillance testing j
provided the other train is OPERABLE. |

!

O.1

Condition O applies to the Auxiliary Feedwater Manual Initiation Function.
The associated auxiliary feedwater pump (s) must be declared inoperable
immediately when one or more channel (s) is inoperable. Refer to LCO
3.7.5, ' Auxiliary Feedwater (AFW) System."

P.1, P.2.1, and P.2.2

Condition P applies to the Auxiliary Feedwater Loss of Offsite Power
Function. With the inoperability of one or both train (s),48 hours is
allowed to return the train (s) to OPERABLE status. The specified
Completion Time is reasonable considering the fact that this Function is
associated only with the turbine driven AFW pump, the available
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ACTIONS P.1, P.2.1, and P.2.2 (continued)'

[ redundancy provided by the motor driven AFW pumps, and the low
| probability of an event occurring during this interval. If the Function
i

cannot be retumed to OPERABLE status, the unit must be placed in

MODE 3 within the next 6 hours and in MODE 4 within the following 30
hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power
in an orderly manner and without challenging unit systems. In MODE 4,
the unit does not have any analyzed transients or conditions that reouire
the turbine driven AFW pump for mitigation.

1

l SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs column
REQUIREMENTS of Table 3.3.2-1.

A Note has been added to the SR Table to clarify that Table 3.3.2-1

| determines which SRs apply to which ESFAS Functions.

Note that each channel of process protection supplies both trains of the
ESFAS. When testing channel 1, train A and train B must be examined.
Similarly, train A and train B must be cxamined when testing channel ll,
channellli, and channelIV. The CHANNEL CAllBRATION and COTS
are performed in a manner that is consistent with the assumptions used in
analytically calculating the required channel accuracies.

SR 3.3.2.1

Performance of the CHAV /L CHECK once every 12 hours ensures that
a gross failure ofinstrumentation has not occurred. A CHANNEL CHECK

1

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 i

instrument channels monitoring the same parameter should read
approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessiva 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
CAllBRATION.

Agreement criteria are determined by the unit staff, based on a I

combination of the channel instrument uncertainties, including indication .)|

and reliability. If a channelis outside the criteria, it may be an indication
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SURVEILLANCE . .SR 3.3.2.1 (continued)
REQUIREMENTS

that the sensor or the signal processing equipment has drifted outside its
limit.

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

SR 3.2.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. The
SSPS is tested every 31 days on a STAGGERED TEST BASIS, using the
semiautomatic tester.- The train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through the '

semieudmatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function. In
addition, the master relay coil is pulse tested for continuity. This verifies,

i

'. hat the logic modules are OPERABLE and that there is an intact voltage
signal path to the master relay coils. The Frequency of every 31 days on
a STAGGERED TEST BASIS is adequate. It is based on industry
operating experience, considering instrument reliability and operating

;

history data. '

l
l

SR 3.3.2.3 '

,

SR 3.3.2.3 is the performance of an ACTUATION LOGIC TEST using the j
BOP ESFAS automatic tester. The continuity check does not have to be '

performed, as explained in the Note. This SR is applied to the balance of |
| plant actuation logic. This test is required every 31 days on a

STAGGERED TEST BASIS. The Frequency is adequate based on
industry operating experience, considering instrument reliability and
operating history data.

:

SR 3.3.2.4

SR 3.3.2.4 is the performance of a MASTER RELAY TEST. The
. MASTER REl.AY TEST is the energizing of the master relay, verifying -

- contact operation and a low voltage continuity check of the slave relay
coil. Upon master relay contact operation, a low voltage is injected to the
slave relay coil.' This voltage is insufficient to pick up the slave relay, but
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SURVEILLANCE SR 3.3.2.4 (continued)
REQUIREMENTS

large enough to demonstrate signal path continuity. This test is
performed every 31 days on a STAGGERED TEST BASIS. The time
allowed for the testing (4 hours) and the surveillance interval are justified j
in Reference 7. !

SR 3.3.2.5

'SR 3.3.2.5 is the performance of a COT.

A COT is performed on each required channel to ensure the channel will
perform the intended Function. Setpoints must be found within the
Allowable Values specified in Table 3.3.2-1.

The setpoint shall be left set consistent with the assumptions of the
current unit specific setpoint methodology.

The Frequency of 92 days is justified in Reference 7.

SR 3.3.2.6

SR 3.3.2.6 is the performance of a SLAVE RELAY TEST. The SLAVE
RELAY TEST is the energizing of the slave relays. Contact operation is
verified in one of two ways. Actuation equipment that may be operated in
the design mitigation MODE is either allowed to function, or is placed in a
condition where the relay contact operation can be verified without

,

operation of the equipment. Actuation equipment that may not be i
operated in the design mitigation MODE la prevented from operation by
the slave relay blocking circuit. For this latter case, contact operation is
verified by a continuity check of the circuit containing the slave relay. This
test is performed every 92 days. The Frequency is adequate, based on
industry operating experience, considering instrument reliability and
operating history data. The SR is modified by a Note that excludes slave
relays K602, K620, K622, K624, K630, K740, and K741 which are
included in testing required by SR 3.3.2.13 and SR 3.3.2.14.

|

i

SR 3.3.2.7

SR 3.3.2.7 is the performance of a TADOT every 18 months. This test is
a check of the Loss of Offsite Power function. The trip actuating devices
tested within the scope of SR 3.3.2.7 are the LSELS output relays and
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BASES

SURVElLLANCE SR 3.3.2.7 (continued)
REQUIREMENTS

BOP ESFAS separation groups logic associated with the auto-start of the
turbine driven AFW pump upon an ESF bus undervoltage condition.

The SR is modified by a Note that excludes verification of setpoints for _
|

relays. The Frequency is adequate, it is based on industry operating
experience, considering instrument reliability and operating history data
and is consistent with the typical refueling cycle. The trip actuating
devices tested have no associated setpoint.

SR 3.3.2.8

SR 3.3.2.8 is the performance of a TADOT. This test is a check of the
Manual Actuation Functions (SSPS) and AFW pump start on trip of all
MFW pumps BOP ESFAS. The Manual Safety injection TADOT shall
independently verify OPERABILITY of the handswitch undervoltage and
shunt trip contacts for both the Reactor Trip Breakers and Reactor Trip
Bypass Breakers as well as the contacts for safety injection actuation. It
is performed every 18 months. Each Manual Actuation Function is tested
up to, and including, the master relay coils. in some instances, the test
includes actuation of the and device (i.e., pump starts, valve cycles, etc.).
The Frequency is adequate, based on industry operating experience and

.

is consistent with the typical refueling cycle. The SR is n~0dified by a Note
that excludes verification of setpoints during the TADOT for manual
initiation Functions. The manualinitiation Functions have no associated
setpoints.

SR 3.3.2.9

SR 3.3.2.9 is the performance of a CHANNEL CAllBRATION.

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to measured parameter within the
necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology.
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BASES

SURVEILLANCE SR 3.3.2.9 (continued)
REQUIREMENTS

The Frequency of 18 months is based on the assumed calibration interval
in the determination of the magnitude of equipment drift in the setpoint
methodology.

This SR is modified by a Note stating that this test shall include
verification that the time constants are adjusted to the prescribed values
where applicable. This does not include verification of time delay relays.
These are verified by response time testing per SR 3.3.2.10.

SR 3.3.2.10

This SR verifies the individual channel ESF RESPONSE TIMES are less
than or equal to the maximum values assumed in the accident analysis.
Response Time verification acceptance criteria are included in Table
B 3.3.2-2. Table B 3.3.2-2 format is based on the initiating trip signal
Ref. 7. No credit was taken in the safety analyses for those channels with
response times listed as N.A. No response time testing requirements
apply where N.A. is listed in Table B 3.3.2-2. Individual component
response times are not modeled in the analyses. The analyses model the
overall or total elapsed time, from the point at which the parameter
exceeds the Trip Setpoint value at the sensor, to the point at which the
eqt pment in both trains reaches the required functional state (e.g.,
pumps at rated discharge pressure, valves in full open or closed position).

For channels that include dynamic transfer functions (e.g., lag, lead / lag,
ratellag, etc.), the response time verification is petrmed with the time
constants set at their nominal values. The response time may be verified
by a series of overlapping tests, or other verification (e.g., Ref. 8), such |

that the entire msponse time is measured.

Response time may be verified by actual response time tests in any
series of sequential, overlapping or total channel measurements, or by the
summation of allocated sensor response times with actual response time
tests on the remainder of the channel. Allocations for sensor response
times may be obtained from: (1) historical records based on acceptable
response time tests (hydraulic, noise, or power interrupt tests), (2) i
inplace, onsite, or offsite (e.g. vendor) test measurements, or (3) utilizing i

vendor engineering specifications. WCAP-13632-P-A Revision 2,
* Elimination of Pressure Sensor Response Time Testing Requirements"
provides the basis and methodology for using allocated sensor response |
times in the overall verification of the channel response time for specific 1

i
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BASES

SURVEILLANCE SR 3.3.2.10 (continued)
REQUIREMENTS

sensors identified in the WCAP. Response time verification for other
sensor types must be demonstrated by test.

The allocations for sensor response times must be verified prior to placing
the component in operational service and re-verifed following
maintenance that may adversely affect response time. In general,

. electrical repair work does not impact response time provided the parts
ut.ed for repair are of the same type and value. One example where
response time could be affected is replacing the sensing assembly of a
transmitter.

ESF response times specifed in Table B 3.3.2-2 which include sequential
operation of RWST and VCT valves (Notes 3 and 4) are based on values
assumed in the non-LOCA safety analyses. These analyses take credit
for injection of borated water from the RWST. Injection of borated water is
assumed not to occur until the VCT charging pump suction valves are
closed following opening of the RWST charging pump suction valves.
When the sequential operation of the RWST and VCT valves is not
included in the response times (Note 7), the values specifed are based
on the LOCA analyses. The LOCA analyses take credit for injection flow
regardless of the source. Verification of the response times specifed in
Table B 3.3.2-2 will assure that the assumptions used for the LOCA and
non-LOCA analyses with respect to the operation of the VCT and RWST
valves are valid.

ESF RESPONSE TIME verification is performed on an 18 month
STAGGERED TEST BASIS. Each verification shall include at least one
train such that both trains are verified at least once per 36 months.
Testing of the final actuation devices, which make up the bulk of the
response time, is included in the testing of each channel. The final
actuation device in one train is tested with each channel. Therefore,
staggered testing results in response time verification of these devices
every 18 months. The 18 month Frequency is cw istent with the typical
refueling cycle and is based on unit operating experience, which shows
that random failures of instrumentation components causing serious
response time degradation, but not channel failure, are infrequent
occurrences.

This SR is modifed by a Note that clarifies that the turbine driven AFW
pump is tested within 24 hours after reaching 900 psig in the SGs.
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i

BASES

SURVEILLANCE SR 3.3.2.11
ret ' ilREMENTS

i (continued) SR 3.3.2.11 is the performance of a TADOT as described in SR 3.3.2.8,
except that it is performed for the P-4 Reactor Trip Interlock, and the
Frequency is every 18 months. This Frequency is based on operating
experience.

| The SR is modified by a Note that excludes verification of setpoints during
the TADOT. The Function tested has no associated setpoint. This
TADOT does not include the circuitry associated with steam dump
operation since it is control grade circuitry.

i
|

SR 3.3.2.12

SR 3.3.2.12 is the performance of a monthly COT on ESFAS
Function 6.h, " Auxiliary Feedwater Pump Suction Transfer on Suction

,

Pressure - Low."

A COT is performed to ensure the channel will perform the intended
Function. Setpoints must be found within the Allowable Values specified
in Table 3.3.2-1.

i

The setpoint shall be left set consistent with the assumptions of the
current unit specific setpoint methodology. |

i

i

SR 3.3.2.13

SR 3.3.2.13 is the performance of a SLAVE RELAY TEST as described in
SR 3.3.2.6, except that SR 3.3.2.13 has a Note specifying that it applies
only to slave relays K602, K622, K624, K630, K740, and K741. These
slave relays are tested with a Frequency of 18 montits and prior to
entering MODE 4 for Functions 1.b,3.a.(2), and 7.a whenever the unit
has been in MODE 5 or 6 for > 24 hours, if not performed within the
previous 92 days (Reference 9). The 18 month Frequency for these slave
relays is based on the need to perform this Surveillance under the
conditions that apply during a unit outage to avoid the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power.

1

Wolf Creek - Unit 1 B 3.3.2-49 Revision 0



ESFAS instrum:ntition
B 3.3.2

BASES

SURVEILLANCE SR 3.3.2.14
| REQUIREMENTS
| (continued) SR 3.3.2.6, except that SR 3.3.2.14 has a Note specifying that it applies
| only to slave relay K620. This slave relay is tested with a Frequency of 18
| months and prior to entering MODE 2 for Function 5.a whenever the unit

has been in MODE 5 or 6 for > 24 hours, if not performed within the
previous 92 days (Reference 9). The 18 month Frequency for this slave
relay is based on the need to perform this Surveillance under the
conditions that apply during a unit outage to avoid the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power.

REFERENCES 1. USAR, Chapter 6.

2. USAR, Chapter 7.

3. USAR, Chapter 15.

4. IEEE-279-1971.

5. 10 CFR 50.49.

| 6. WCNOC Nuclear Safety Analysis Setpoint Methodology for the
'

Reactor Protection System, TR-89-0001. )
)

7. WCAP-10271-P-A, Supplement 2, Rev.1, June 1990.

| 8. WCAP-13632-P-A Revision 2. " Elimination of Pressure Sensor
'

Response Time Testing Requirements," January 1996.

9. SLNRC 84-0038 dated February 27,1984.

10. " Wolf Creek Setpoint Methodology Report," SNP (KG)-492, August
29,1984.

1

11. Amendment No. 43 to Facility Operating License No. NPF-42,
March 29,1991.
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TABLE B 3.3.2-1
i
-

(Page 1 of 2)

FUNCTION TRIP SETPOINT*i

I
~

| 1. Safety injection

a. ManualInitiation N.A. j
b. Automatic Actuation Logic and Actuation N.A.

Relays (SSPS)
c. Containment Pressure-High-1 s 3.5 psig -
d. Pressurizer Pressure - Low 21830 psig
e. - Steam Lime Pressure - Low 2 615 psig

i 2. Containment Spray
a. ManualInitiation N.A.

! b. Automatic Actuation Logic and Actuation N.A.
Relays (SSPS)

c. Containment Pressure - High-3 s 27.0 psig

3. Containmentisolation
a. Phase Aisolation

(1) ManualInitiation N.A.
| (2) Automatic Actuation Logic and N.A.

Actuation Relays (SSPS) l
(3) Safetyinjection See Function 1 (Safety injection) |

b. Phase B isolation /
(1) ManualInitiation N.A.
(2) Automatic Actuation Logic and N.A.

| Actuation Relays (SSPS)
(3) Containment Pressure - High-3 s 27.0 psig I

4. Steam Line Isolation
a. ManualInitiation N.A.
b. Automatic Actuation Logic and Actuation N.A.

Relays (SSPS)
c. Containment Pressure - High-2 s 17 0 psig
d. Steam Line Preesure

(1) Low 2 615 psig
(2) Negative Rate - High s 100 psi

i

.

!
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B 3.3.2.

.

TABLE B 3.3.2-1
(Page 2 of 2)

FUNCTION TRIP SETPOINT*

5. Turbine Trip and Feedwater Isolation
' a. Automatic Actuation Logic and Actuation N.A.'

,

Relays (SSPS)
b. SG Water Level- High High s 78% of narrow range

instrument span
c. Safetyinjection See Function 1 (Safety injection)

6. Auxiliary Feedwater
a. Manualinitiation N.A.
b. Automatic Acu.ation Logic and Actuation N.A.

Reisys (SSPS)
c. Automatic Actuation Logic and Actuation N.A.

Relays (BOP ESFAS)
d. SG Water Level- Low-Low 2 23.5% of narrow range

instrument span
e. Safety injection ' See Function 1 (Safety injection)
f. Loss of Offsite Power N.A.

. g. Trip of all Main Feedwater Pumps N.A.
h. Auxiliary Feedwater Pump Suction 2 21.60 psia

Transfer on Suction Pressure - Low

7. Automatic Switchover to Containment Sump
a. Automatic Actuation Logic and Actuation N.A.

Relays (SSPS)
b. Refueling Water Storage Tank (RWST) 2 36% of instrument span

Level- Low Low

Coincident with Safety injection See Function 1 (Safety injection)

8. ESFAS Interlocks
a. Reactor Trip, P-4 N.A.
b. Pressurizer Pressure, P-11 s 1970 psig

* The inequality sign c aly indicates conservative direction. The as-left value will be within a
two-sided calibration tolerance band on either side of the nominal value.

Wolf Creek- Unit 1 B 3.3.2-52 Revision 0



I
: i

| ESFAS Instrum:ntition!

B 3.3.2,

|
|

Table B 3.3.2-2
(Page 1 of 3)

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

1. Manualinitiation
a. Safety injection (ECCS) N.A.
b. Containment Spray N.A.
c. Phase "A" Isolation N.A.
d. Phase "B" Isolation N.A.
e. Containment Purge Isolation N.A.
f. Steam Line isolation N.A.
g. Feedwater Isolation N.A.
h. Auxiliary Feedwater N.A.
1. Essential Service Water N.A.
J Containment Cooling N.A.
k. Control Room Isolation N.A.
1. Reactor Trip N.A. I

m. Emergency Diesel Generators N.A. I
n. Component Cooling Water N.A.
o. Turbine Trip N.A.

|
2. Containment Pressure - High-1 i

a. Safety injection (ECCS) s 29m/27W '

1) Reac orTnp s2
2) FeedwaterIsolation s7 I

3) Phase"A" Isolation s 1.5* |

4) Auxiliary Feedwater s 60 !

5) Essential Service Water s 60")
6) Containment Cooling s 600)
7) Component Cooling Water N.A.
8) Emergency Diesel Generators s 14*
9) Turbine Trip N.A.

3. Pressurizer Pressure - Low
a. Safety injection (ECCS) s 29m/27W

1) ReadorTnp s2
2) Feedwaterisolation s7
3) Phase"A" Isolation s2*
4) Auxiliary Feedwater s 60
5) Essential Service Water s60m
6) Containment Cooling s 60m
7) Component Cooling Water N.A..

j 8) Emergency Diesel Generators s 14*
| 9) Turbine Trip N.A.
i

!
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Table B 3.3.2-2
(Page 2 of 3)

INITIAT!NG SIGNAL AND ENCTION RESPONSE TIME IN SECONDS

4. Steam Line Pressure - Low
a. Safety injection (ECCS) s 39*/275)

1) ReadorTnp s2
2) FeedwaterIsolation s7
3) Phase"A" Isolation s 25)
4) Auxiliary Feedwater s 60
5) Essential Service Water s 60")
6) Containment Cooling s 60")
7) Component Cooling Water N.A.
8) Emergency Diesel Generators s 145)
9) Turbine Trip N.A.

b. Steam Line Isolation s 25)

5. Containment Pressure - High-3
a. Containment Spray s 32")/20c2>

b. Phase "B" Isolation s 31.5

6. Containment Pressure - High-2
Steam Line Isolation s 25)

7. Steam Line Pressure Negative Rate-High
Steam Line isolation s 25)

8. Steam Generator Water Level- High-High
a. Turbine Trip s 2.5
b. Feedwaterisolation s7

9. Steam Generator Water Level- Low-Low
a. Start Motor Driven Auxiliary Feedwater Pumps s 60
b. Start Turbine Driven Auxiliary Feedwater Pumps s 60

10. Loss-of-Offsite Power
Start Turbine Driven Auxiliary Feedwater Pumps N.A.

11. Trip of All Main Feedwater Pumps
Start Mets Driven Auxiliary Feedwater Pumps N.A.

Wolf Creek - Unit 1 B 3.3.2-54 Revision 0



ESFAS Instrum:ntition
B 3.3.2

Table B 3.3.2-2
(Page 3 of 3)

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

12. Auxiliary Feedwater Pump Suction Pressure-Low
Transfer to Essential Service Water N.A.

13. RWST Level-Low-Low Coincident with Safety injection
Automatic Switchover to Containment Sump s 60

TABLE NOTATIONS

* Diesel generator starting and sequence loading delays included.

m Diesel generator starting delay not, included. Offsite power available.

* Diesel generator starting and sequence loading delay included. RHR pumpsmt included.
,

Sequential transfer of charging pump suction from the VCT to the RWST (RWST valves open, |
then VCT valves close)is included.

'

* Diesel generator starting and sequence loading delays not included. Offsite pcwer available.
RHR pumps not included. Sequential transfer of charging pump suction from the VCT to the
RWST (RWST valves open, then VCT valves close) is included.

.

!
1

* Does not include valve closure time.

* Includes time for diesel to reach full speed.

m Diesel generator starting and sequence loading delays included. Sequential transfer of charging
pump suction from the VCT to the RWST (RWST valves open, then VCT valves close) isst
included. Response time assumes only opening of RWST valves.

i

Wolf Creek - Unit 1 B 3.3.2-55 Revision 0



p

PAM instrumantation
B 3.3.3

B.3.3 INSTRUMENTATION

B 3.3.3. Post Accdont Monitoring (PAM) instrumentation
>

BASES

BACKGROUND The primary purpose of the PAM instrumentation is to display unit
. variables that provide information required by the control room operators
during accdont situations. This information provides the necessary
support for the operator to take the manual actions for which no automatic
control is provided and that are required for safety systems to accomplish
their safety functions for Design Basis Accidents (DBAs).

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

The availability of accident monitoring instrumentation is important so that
responses to mitigating actions can be observed and the need for, and
magnitude of, further actions can be determined. These essential
instruments are identified by References 1 through 4, addressing the
recommendations of Regulatory Guide 1.97 (Ref. 2) as required by

',

Supplement 1 to NUREG-0737 (Ref. 3).

The instrument channels required to be OPERABLE by this LCO include
two classes of parameters identified during unit specific implementation of
Regulatory Guide 1.97 as Type A variables or non-Type A, Category 1
variables that meet Criterion 4 of 10 CFR 50.36(c)(2)(ii).

Type A variables are included in this LCO because they provide the
primary information required for the control room operator to take specific
manually controlled actions for which no automatic control is provided,
and that are required for safety systems to accomplish their safety
functions for DBAs.

Selected non-Type A Category 1 variables are deemed risk significant
because they are needed to:-

Determine whether other systems important to safety aree

performing their intended functions;

Provide information to the operators that will enable them to*

determine the likelihood of a gross breach of the barriers to
radioactivity release; and

' Wolf Creek- Unit 1 B 3.3.3-1 Revision 0
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B 3.3.3 |

BASES

Provide information regarding the potential release of radioactiveBACKGROUND e

(continued) materials to allow for early indication of the need to initiate action
necessary to protect the public, and to estimate the magnitude of
any impending threat.

These key variables are identified by the unit specific Regulatory
Guide 1.97 analyses (Ref.1 and 2). These analyses identify the unit
specific Type A and required non-Type A, Category 1 variables to be
included in this specification and provide justification for deviating from the
NRC proposed list of Category 1 variables.

The specific instrument Functions listed in Table 3.3.3-1 are discussed in
the LCO section.

APPLICABLE The PAM instrumentation ensures the operability of Regulatory
SAFETY ANALYSES Guide 1.97 Type A and required non-Type A Category 1 variables so that

the control room operating staff can:

Perform the diagnosis specified in the emergency operatinge

procedures (these variables are restricted to preplanned actions
for the primary success path of DBAs), e.g., loss of coolant
accident (LOCA);

Take the specified, pre-planned, manually controlled actions, for*

which no automatic control is provided, and that are required for
safety systems to accomplish their safety function;

Determine whether systems important to safety are performing*

their intended functions;

Determine the likelihood of a gross breach of the barriers*

to radioactivity release;

Determine if a gross breach of a barrier has occurred; and*

initiate action necessary to protect the public and to estimate thee

magnitude of any impending threat.

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). The required
Category 1, non-Type A instrumentation must be retained in TS because
it is intended to assist operators in minimizing the consequences of
accidents. Therefore, these Category 1, non-Type A variables are
important for reducing public risk.

. Wolf Creek - Unit 1 B 3.3.3-2 Revision 0

._



PAM Instrum::ntition
B 3.3.3

BASES

LCO The PAM instrumentation LCO provides OPERABILITY requirements for
Regulatory Guide 1.97 Type A instrumentation, which provide information
required by the control room operators to perform certain manual actions
specified in the unit Emergency Operating Procedures. %e manual
actions ensure that a system can accomplish its safety function, and are
credited in the safety analyses. Additionally, this LCO addresses required {
Regulatory Guide 1.97 instruments that have been designated
Category 1, non-Type A.

1

The OPERABILITY of the PAM instrumentation ensures there is sufficient
information available on selected unit parameters to monitor and assess
unit status following an accident. This capability is consistent with the
recommendations of References 1 and 2.

LCO 3.3.3 requires two OPERABLE channels for most Functions. Two
OPERABLE channels ensure no single failure prevents operators from
getting the information necessary for them to determine the safety status
of the unit, and to bring the unit to and maintain it in a cafe condition
following an accident.

OPERABILITY of two channels allows a CHANNEL CHECK during the |
post accident phase to confirm the validity of displayed information, j

|The exceptions to the two channel requirement for each PAM Function
are; SG Water Level (Wide Range) and AFW Flow Rate. These two

,

instrument functions have one indication per steam generator. j
Redundancy is provided with multiple steam generators.

J

Table 3.3.3-1 provides a list of variables identified by the unit specific
Regulatory Guide 1.97 (Ref. 2) analyses.

Category i variables are required to meet Regulatory Guide 1.97
Category 1 (Ref. 2) design and qualification requirements for seismic and
environmental qualification, single failure criterion, utilization of
emergency standby power, immediately accessible display, continuous
readout, and recording of display.

Listed below are disuussions of the specified instrument Functions listed
in Table 3.3.3-1.

1. Neutron Flux

Neutron Flux indication is a Category 1 variable provided to verify
reactor shutdown. Indication must cover the full range of flux that
may occur post accident.
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LCO_ 1. Neutron Flux (continued)

To meet the requirement for two channels displaying neutron flux
indication over the range required by Reference 3, SENi0060B
and SENIR0061 must be OPERABLE. Neutron flux is used for
accident diagnosis, verification of subcriticality, and diagnosis of j
positive reactivity insertion events. j

!

2., 3. . Reactor Coolant System (RCS) Hot and Cold Leg Temperatures
(Wide Range)

RCS Hot and Cold Leg Temperatures (Wide Range) are Type A,
Category 1 variables provided for verification of core cooling and
long term surveillance.

RCS hot and cold .% emperatures provide input to the core ii
subcooling monitor or may be used to manually determine RCS
subcooling margin. RCS subcooling margin will allow termination
of safety injection (SI), if still in progress, cr reinitiation of Si if it j

has been stopped. RCS subcooling margin is also used for unit
stabilization and cooldown control.

In addition, RCS cold leg temperature is used in conjunction with
RCS hot leg temperature to verify the unit conditions necessary to
establish natural circulation in the RCS.

Each of the four hot legs and each of the four cold legs has one )
wide range, thermowell-mounted RTD. These are separate from
the narrow range RTDs providing input to the Reactor Protection
System. The wide range channels provide indication over a range
of 0 F to 700 F. Loops 1 and 2 have hot and cold leg wide range 1
Class 1 E temperature indications in the control room. J

4. Reactor Coolant System Pressure (Wide Range)

RCS wide range pressure is a Type A, Category 1 variable
. provided for verification of core cooling and RCS integrity long
term surveillance,

RCS pressure is used to verify delivery of SI flow to RCS from at
least one train when the RCS pressure is below the pump shutoff
head. RCS pressure is also used to verify closure of manually
closed spray line valves and pressurizer power operated relief
valves (PORVs).
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BASES

LCO 4. Reactor Coolant System Pressure (Wede Range) (continued)
1

'

In addition to these verifications, RCS pressure is used for |
determining RCS subcooling margin. RCS subcooling margin will
allow termination of SI, if still in progress, or reinitiation of Si if it
has been stopped. RCS pressure can also be used:

to determine whether to terminate actuated Sl or toe
,

reinitiate stopped Sl; I

to determine when to reset Si and shut off low head Sl;e

to manually restart low head Sl;e
;

as reactor coolant pump (RCP) trip criteria; ande

e to make a determination on the nature of the accident in
progress and where to go ns.xt in the procedure.

1

'

RCS subcooling margin is also used for unit stabilization and
cooldown control. 1

RCS pressure is also related to three decisions about
depressurization. They are:

to determine whether to proceed with primary systeme

depressurization;

to verify termination of depressurization; ande

e to determine whether to close accumulator isolation valves
during a controlled cooldown/depressurization.

A final use of RCS pressure is to determine whether to operate the
pressurizer heaters.

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 (SGTR) or small break LOCA. Operator
actions to maintain a controlled cooldown, such as adjusting
steam generator (SG) pressure or level, would use this indication.
Furthermore, RCS pressure is one factor that may be used in
decisions to terminate RCP operation.

. Wolf Creek - Unit 1 B 3.3.3-5 Revision 0
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LCO 5. Reactor Vessel Water Level indicating System (RVLIS)
(continued)

Reactor Vessel Water Level is a Category i variable provided for
j

verification and long term surveillance of core cooling. It is also
used for accident diagnosis and to determine reactor coolant
inventory adequacy.

-)
The Reactor Vessel Water Level Indicating System provides a 1

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.

6. Containment Normal Sump Water Level

Containn;ent Normal Sump Water Level is a Type A, Category 1
variable provided for verification and long term surveillance of
RCS integrity.

Containment Normal Sump Water Level is used for event
identification.

7. Containment Pressure (Normal Range)

Containe|sr t Pressure (Normal Range) is a Type A, Category 1
variable pn,vided for verification of RCS and containment
OPERABILITY.

Containment pressure is used to verify whether closure of main
steam isolation valves (MSIVs) is required (at High-2) and whether
containment spray and Phase B isolation are required when
High-3 containment pressure is reached.

8. Steam Line Pressure

Steam Line Pressure is a Type A, Category i variable for event
diagnosis, natural circulation, and RCP trip criteria. It is a variable
for determining if a secondary pipe rupture has occurred. This
indication is provided to aid the operator in determining the faulted
steam generator and to verify natural circulation.

i

i
;
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LCO 9. Containment Radiation Level (High Range, GT-RIC-59, -60)
(continued)

Containment Radiation Level is a Type A, Category 1 variable
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.
Containment radiation level is used to determine if a high energy
line break (HELB) has occurred, and whether the event is ir: side er
outside of containment.

10. , Containment Hydrogen Concentration Level

Hydrogen analyzers are Category 1 variables provided to detect
high hydrogen concentration conditions that represent a potential
for containment breach from a hydrogen explosion. This variable
is also important in verifying the adequacy of mitigating actions.

11. Pressurizer Water Level

Pressurizer Water Level is a Type A, Category 1 variable used to
determine whether to terminate 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 unit conditions necessary to )
establish natural circulation in the RCS and to verify that the unit is
maintained in a safe shutdown condition.

12. Steam Generator Water Leve' (Wide Range)

SG Water Level (Wide Range) is a Category 1 variable provided
to monitor SG dryout and as a criterion for estthlishing feed and
bleed cooling of the RCS. The wide range level indicator for each
steam generator is located in the main control room. Wide range
steam generator level measurement meets the intent of the single
failure criterion for Category 1 variables by virtue of independent
diverse variables. In the emergency procedures, auxiliary
feedwater (AFW) flow, reactor coolant pressure, and reactor
coolant temperature indications are diverse variables which are
used to determine whether adequate core cooling is provided in
the absence of wide range level indication for a steam generator.
The design limitation of having one wide range level indicator in
conjunction with one AFW ficw indicator per steam generator is
consistent with NUREG-0737, item II.E.1.2 (Reference 8). Wide
range steam generator levelis not a Type A variable.

Wolf Creek - Unit 1 B 3.3.3-7 Revision 0
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LCO 12. Steam Generator Water Level (Wide Range) (continued

SG Water Level (Wide Range) is used to:

verify that the intact SGs are an adequate heat sink for the.

reactor;

determine the nature of the accident in progress (e.g.,e

verify SGTR overfill); and

i
"

verify unit conditions for termination of Si during secondarye

unit HELBs outside containment. _

13. Steam Generator Water Level (Narrow Range)

Steam Generator Water Level (Narrow Range) is a Type A,
Category i variable for C,aam Generator Tube Rupture event
diagnosis and Si termination.

SG Water Level (Narrow Range) is used to:

identify the affected SG following a tube rupture;e

determine the nature of the accident in progress (e.g.,e

verify an SGTR); and

verify unit conditions for termination of SI during secondarye

unit HELBs outside containment.

14,15,16,17. Core Exit Temperature

Core exit temperature is a Category 1 variable which provides for
verification and long term surveillance of core cooling.

An evaluation was made in support of Reference 2 of the minimum
number of valid core exit thermocouples (CET) necessary for
measuring core cooling. The evaluation determined the reduced
complement of CETs 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, excore effects of condensate runback in the hot legs,
and nonuniform inlet temperatures. Based on these evaluations,
adequate core cooling is ensured with two valid core exit
temperature channels per quadrant with two CETs per required
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LCO 14,15,16,17. Core Exit Temprature (continued)

'channel. The CET pairs are oriented radially to permit evaluation
of core radial decay power distnbution. Core exit temperature is

' used to determine whether to terminate SI, if still in progress, or to
reinitiate Si if it has been stopped. Core exit temperature is also
used for unit stabilization and cooldown control.

Two OPERABLE channels of core exit temperature are required in
each quadrant to provide indication of radial distribution of the
coolant temperature rise across representative regions of the core.
Reference 6 discusses the conformance of the thermocouple / core
cooling monitoring system to NUREG-0737, Section ll.F.2,
approved by the NRC in Reference 7. Two sets of two
thermocouples ensure a single failure will not disable the ability to
determine the radial temperature gradient.

18. Auxiliary Feedwater Flow Rate

AFW Flow Rate is a Category 2 variable provided to monitor
operation of decay heat removal via the SGs. The AFW Flow rate
indicator for each SG is located in the main contro| room. Each of
the four flow indicators is powered by a different separation group.
Since only two of four SGs are required to establish a heat snk for
the RCS, flow indication to at least two intact SGs is assured even ;

if a single failure is assumed. AFW flow rate indication is not a |

Type A variable nor is it Regulatory Guide 1.97 Category 1.
(Reference 9).

The AFW Flow to each SG is determined from a differential
pressure measurement calibrated for a range of 0 gpm to
400 gpm. Each differential pressure transmitter provides an input
to a control room indicator and the unit computer. Since the
primary indication used by the operator during an accident is the
control room indicator, the PAM specification deals specifically
with this portion of the instrument channel.

AFW flow is used three ways:

to verify delivery of AFW flow to the SGs;e

to determine whether to terminate Si if still in progress, ine

conjunction with SG water level (narrow range); and
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LCO 18. Auxiliary Feedwater Flow Rate (continued)

to regulate AFW flow so that the SG tubes remain covered.e

AFW flow is also used by the operator to verify that the AFW
i

System is delivering the correct flow to each SG. However, the
primary indication used by the operator to ensure an adequate
inventory is SG level.

19. Refueling Water Storage Tank (RWST) L, vel

Refueling Water Storage Tank Level is a Type A, Category 2 _

variable for determining switchover of containment spray to the
containment recirculation sumps. This level indication is provided |
for the operators to assist in monitoring and ensuring an adequate
supply of water for safety injection and containment spray. Table
2 of Reference 2 requires all plant-specific Type A variables to
meet Category 1 design and qualification criteria; however, RWST
Level is specifically identified in that same table as a Type D
Category 2 variable. In this specific case, as discussed in
Sections 7.A.3.1 and 7A.3.6 of Reference 1, the requirements of
Category 1 are met.

APPLICABILITY The PAM instrumentation LCO is applicable in MODES 1,2 and 3. These
variables are related to the diagnosis and pre-planned actions required to
mitigate DBAs. The applicable DBAs are assumed to occur in MODES 1,
2 and 3. In MODES 4,5 and 6, unit conditions are such that the likelihood
of an event that would require PAM instrumentation is low; therefore, the |

PAM instrumentation is not required to be OPERABLE in these MODES. I

'

ACTIONS Note 1 has been added in the ACTIONS to exclude the MODE change
restriction of I.CO 3.0.4. This exception allows entry into the applicable
MODE while relying on the ACTIONS even though the ACTIONS may
eventually require unit shutdown. This exception is acceptable due to the
passive function of the instruments, the operator's ability to respond to an
accident using attemate instrunsents and methods, and the low probability
of an event requiring these instruments.

Note 2 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 on Table 3.3.3-1. 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
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ACTIONS was entered for that Function. When the Required Channels in Table
(continued) _ 3.3.3-1 are specified on a per SG basis, then the Condition may be

entered separately for each SG.

! p
Condition A applies when one or more Functions have one required
channel that is inoperable. Required Action A.1 requires restoring the
' inoperable channel to OPERABLE status within 30 days. The 30 day
Completion Time is based on operating experience and takes into
account the remaining OPERABLE channel, 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
,

Condition B applies when the Requ red Action and associated Completion
Time for Condition A are not met. Tnis Required Action specifies initiation
of actions in Specification 5.6.8, whica requires a written report to be
submitted to the NRC within the following 14 days. This action is
appropriate in lieu of a shutdown requirement since alternative actions are
identified before loss of functiota, capability, and given the likelihood of
unit conditions that would require informntion provided by this
instrumentation.

C:.1,

Condition C applies when one or more Functions have two or more
inoperable required channels (i.e., two or more channels inoperable in the
same Function). Required Action C.1 requires restoring all but one
channel in the Function (s) to OPERABLE status within 7 days. The
Completion Time of 7 days is based on the relatively low probability of an
event requiring PAM instrument operation and the availability of attemate
means to obtain the required information. Continuous operation with two
or more 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 all but one inoperable channel of the Function
limits the risk that the PAM Function will be in a degraded condition
should an accident occur. Condition C is modified by a Note that
excludes hydrogen analyzer channels.
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ACTIONS D.1

(continued)
Condition D applies when two hydrogen analyzer channels are
inoperable. Required Action D.1 requires restoring one hydrogen
analyzer channel to OPERABLE status within 72 hours. The 72 hour
Completion Time is reasonable based on the unlikely event that a LOCA
(which would cause core damage) would occur during this time.

E_:1

- Condition E applies when the Required Action and associated Completion
Time of Condition C or D are not met. Required Action E.1 requires
entering the appropriate Condition referenced in Table 3.3.3-1 for the
channel immediately. The applicable Condition referenced in the Table is
Fuoction dependent. Each time an inoperable channel has not met any
Required Action of Condition C or D, and the associated Completion Time -

has expired, Condition E is entered for that channel and provides for
transfer to the appropriate subsequent Condition.

F.1 and F.2

If the Required Action and associated Completion Time of Conditions C or
D are not met and Table 2,.3.3-1 directs entry into Condition F, the unit
must be brought to a MODE where the requirements of this LCO do not
apply. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and MODE 4 within 12 hours.

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

G.1

i
Altemate means of monitoring Reactor Vessel Water Level and
Containment Area Radiation have been developed. These alternate I
means may be temporarily used if the normal PAM channel cannot be
restored to OPERABLE status within the allotted time. If these attemate
means are used, the Required Action is not to shut down the unit but
ather to follow the directions of Specification 5.6.8, in the Administrative

Controls section of the TS. Monitoring the core exit thermocouples,
pressurizer level indication (BB-LI-0459A, -0460A, or -0461) and RCS
subcooling monitor indication (BB-TI-139CA or B) provide an attemate j

|
l
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ACTIONS G.1 (continued)

means for RVLIS. These 3 parameters provide diverse information to
verify there is adequate core cooling. When Containment Radiation Level
(High Range) monitors are inoperable, portable Nrvey equipment with the
capability to detect gamma radiation over the range 1E-03 to 1E04
provides an attemate means (Ref. 5).

SURVEILLANCE A Note has been added to the SR Table to clarify that SR 3.3.3.1
REQUIREMENTS arH SR 3.3.3.2 apply to each PAM instrumentation Function in |

Table 3.3.3-1. j

SR '3.3.3.1 I

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross instrumentation failure has not occurred. A CHANNEL CHECK is
normally a comperison 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

;

CAllBRATION. The high radiation instrumentp% snould be compared ;

to similar unit instruments located throughout the unit.

|
Agreement criteria are determined by the unit staff, based on a !

combination of the channel instrument uncertainties, including isolation,
indication, and readability. If a channel is outside the criteria, it may be an j
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.

As specified in the SR, a CHANNEL CHECK is only required for those
channels that are normally energized.

The Frequency of 31 days is based on operating experience that
demonstrates that channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of char'nels during
normal operational use of the displays associated with the LCO required
channels.
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SURVElLLANCE SR 3.3.3.2
REQUIREMENTS

(continued) A CHANNEL CALlBRATION is performed every 18 months, or-
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test

,

- verifies that the channel responds to measure parameter with the -
'

neceasary range and accuracy. This SR is modified by a Note that
excludes neutron detectors. Containment Radiation Level (High Range)
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 an
installed or portable gamma source. The Frequency is based on
operating experience and consistency with the typical industry refueling

._

<

cycle. Whenever an RTD is replaced in Functions 2 or 3, the next
required CHANNEL CAllBRATION of the RTD's is accomplished by an
inplace cross calibration that compares the other sensing elements with
the recently installed sensing element. Whenever a core exit
thermocouple is replaced in Functions 14,15,16, or 17, the next required
CHANNEL CALIBRATION of the core exit thermocouples is accomplished
by an inplace cross calibration that compares the other sensing elements
with tt e recently installed sensing element.

REFERENCES 1. USAR Appendix 7A.

1

7. Regulatory Guide 1.97, Rev. 2, December 1980.
'

3. NUREG-0737, Supplement 1, "TMI Action items." l

4. USAR Figure 5.1-1 (sheet 4). ;

5. NA 94-0089 dated May 24,1994.

6. USAR Section 18.2.13.

7. NUREG-0881, Wolf Gisek SER, Section 22, TMI item 2.F.2 and
SER Supplement 5.

8. USAR Section 18.2.8.1.

9. USAR Sections 10.4.9 and 18.2.8.
. .

.

.. .. -
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B 3.3.4 Remote Shutdown System

BASES
. _ . . .. ._ ., . _ _ _ _ _ . _ _ . __ __. __ _ _ _ _._ _ _

BACKGROUND The Remote Shutdown System provides the control room operator with
sufficient instrumentation and controls to place and maintain the plant 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 Auxili .) Ceedwater (AFW)s

System and the steam generator (SG) safety u., s or the SG |
atmospheric relief valves (ARVs) can be used to remove core decay heat j
and meet all safety requirements. The long term supply of water for the i
AFW System and the ability to borate the Reactor Coolant System (RCS) i

from outside the control room allows extended operation in MODE 3.

If the control room becomes inaccessible, the operators can establish
control at the auxiliary shutdowr panel (ASP), and place and maintain the
unit in MODE 3. Not all controls and necessary transfer switches are
located at the auxiliary shutdown panel. Some controls and transfer
switches will have to 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 required remote shutdown control and
instrumentation functions ensures there is sufficient information available
on selected unit parameters to place and maintain the unit in MODE 3
should the control room become inaccessible:

TOTAL NO. READOUT
FUNCTION OF CHANNELS LOCATION

1. Source Range, Neutron Flux 2 Auxiliary Shutdown Panel

2. Reactor Trip Breaker Indication 1/RTB Reactor Trip Switchgear

3. Pressurizer Pressure 1 Auxiliary Shutdown Panel

4. RCS Pressure - Wide Range 2 Auxiliary Shutdown Panel

5. Reactor Coolant Temperature - 2 Auxiliary Shutdown Panel
Hot Leg
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BACKGROUND
(continued)

TOTAL NO. READOUT
FUNCTIO" OF CHANNELS LOCATION

6. Reactor Coolant Temperature - 4 Auxiliary Shutdown Panel
Cold Leg

7. SG Pressure 2/SG Auxiliary Shutdown Panel

8. SG Level 2/SG Auxiliary Shutdown Panel
~

9. AFW Flow Rate 4 Auxiliary Shutdown Panel ~

10. Reactor Coolant Pump Breakers 1/ pump 13.8-kV Switchgear

11. AFW Sur son Pressure 3 Auxiliary Shutdown Panel

12. Pressurizer Level 2 Auxiliary Shutdown Panel

AUXILIARY SHUTDOWN PANEL CONTROLS |

1. START /STOP control for each motor-driven AFW pump

2. START /STOP control for the turbine-driven AFW pump (steam supply and throttle
valve conRtols

3. MANUAL control for all AFW flow control valves

4. OPEN/CLOSE control for ESW to the AFW pump suction

5. AFW pump turbine speed control

6. AUTOMATIC / MANUAL control for each power-operated atmospheric relief valve

7, ON/OFF/ AUTO control for two pressurizer backup heater groups

8. OPEN/CLOSE control for the containment isolation valves in the letdown line
1

9. OPEN/CLOSE control for shutoff valves in the letdown line upstream of the
regenerative heat exchanger and for the letdown orifice isolation valves

|

|
|
|
I

BASES-

Wolf Creek - Unit 1 B 3.3.4-2 Revision 0



l

Rrmota Shutdown Systrm
B 3.3.4

APPLICABLE ' The Remote Shutdown System is required to provide equipment
SAFETY ANALYSES at appropriate locations outside the w/rol room with a capability to

promptly shut down and maintain the unit in a safe condition in MODE 3.

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

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

_

LCO The Remote Shutdown System LCO provides the OPERABILITY
requirements of the functions and ASP controls necessary to place and
maintain the unit in MODE 3 from a location other than the control room.
The functions required are listed in Table 3.3.4-1 in the accompanying
LCO.

The required ASP controls are listed above and described in USAR
Section 7.4.3.1.1. The remote shutdown panel controls not located at the
ASP are described in USAR Section 7.4.3.1.2 and are excluded from the
requirements of this LCO.

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

Core reactivity control (initial and long term);.

RCS pressure control;.

Decay heat removal via the SGs; ande

RCS inventory control..

A Function of a Remote Shutdown System is OPERABLE if the required
number of channels needed to support the Remote Shutdown System
Function identified in Table 3.3.4-1 are OFERABLE.

The remote shutdown instruments and required ASP controls covered by
this LCO do not need to be energized to be considered OPERABLE. This
LCO is intended to ensure the instruments and controls will be
OPERABLE if unit conditions require that the Remote Shutdown System

olaced in operation.

BASES

wok Creek - Unit 1 B 3.3.4-3 Revision 0
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APPLICABILITY The Remote Shutdown System LCO .'s 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 1

facility is already suberitical and in a condition of reduced RCS energy.
Under these conditions, considerable time is available to restore the

'

remote shutdown instruments and required ASP controls if control room
instruments or controls become unavailable.

ACTIONS Note 1 is included which excludes the MODE change restrict:on of
LCO 3.0.4. This exception allows entry into an applicable MODE while |
relying on the ACTIONS even though the ACTIONS may eventually
require a unit shutdown. This exception is acceptable due to the low
probability of an event requiring the Remote Shutdown System and
because the equipment can generally be repaired during operation

,

without significant risk of spurious trip.

Note 2 has been added to the ACTIONS to clarify the application of
Completion Time rules. Separate Condition entry is allowed for each
Function listed on Table 3.3.4-1 and for each required ASP control. 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.

When the Required Channels in Table 3.3.4-1 are specified on a per trip
breaker, per SG, or per pump basis, the Condition may be entered
separately for each trip breaker, SG, or pump, as appropriate.

,

A1_.

1

Condition A addresses the situation where one or more required
Functions of the Remote Shutdown System in Table 3.3.4-1, or one or
more required ASP controls are inoperable.

. The Required Action is to restore the required Function and ASP control
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.

BASES

|
Wolf Creek - Unit 1 B 3.3.4-4 Revision 0 |
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ACTIONS B.1 and B.2 i

(continued)
If the Required Action and associated Completion Time of Condition A is
not met, the unit must be brought to a MODE in which the LCO does not
apply. To achieve this status, the unit must be brought to at least
MODE 3 within 6 hours and to MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE SR 3.3.4.1
REQUIREMENTS

Performance of the CHANNEL CHECK once every 31 days ensures that
a gross failure ofinstrumentation has not occurred. A CHANNEL CHECK
is normally a comparison of the parameter indicated on one channel to a i
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 i

CHECK will detect gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each CHANNEL
CAllBRATION.

Agreement criteria are determined by the unit staff, based on a
combination of the channelinstrument uncertainties, including indication
and readability. If the channels are within the criteria, it is an indication
that the channels are OPERABLE. 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.

For the RTB Position Function, this Surveillance Requirement is met by
verifying the actual position at the RTB Switchgear to the RTB indication.
For the RCP Breakers Function, this Surveillance Requirement is met by
verifying the local breaker indication to the control room remote breaker
indication.

As specified in the Surveillance, a CHANNEL CHECK is only required for
those channels which are normally energized. Source Range Neutron
Flux is de-energized in MODE 1 and in MODE 2 above the P-6 setpoint.

The Frequency of 31 days is based upon operating experience which
c'emonstrates that channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of channels during
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' SURVEILI.ANCE SR 3.3.4.1 (continued)
REQUIREMENTS

normal operational use of the displays associated with the LCO require.'
channels.

SR 3.3.4.2

SR 3.3.4.2 verifies each required Remote Shutdown System ASP control
circuit and transfer switch performs the intended function. This
verification is performed from the auxiliary shutdown panel. Operation of
the equipment from the auxiliary shutdown panel is not necessary. The

i

Surveillance can be satisfied by performance of a continuity check. This
will ensure that if the control room becomes inaccessible, the unit can be
placed and maintained in MODE 3 from the auxiliary shutdown panel and
the local 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. (However, this Surveillance is
not required to be performed only during a unit outage.) Operating i

experience demonstrates that remote shutdown contro channels usually
pass the Surveillance test when performed at the 18 month Frequency.

SR 3.3.4.3

CHANNEL CALIBRATION is a complete check of the instrument loop and
the sensor. The test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

The Frequency of 18 months is based upon operating experience and !

consistency with the typical industry refueling cycle.

Notes 1 and 2 have been added to exclude the Neutron detectors
,

(Note 1), the reactor trip breakers and RCP breakers (Note 2) from |
CHANNEL C ALIBRATION.

Whenever an RTD is replaced in Function 5 or 6, the next required
CHANNEL CALIBRATION of the RTDs is accomplished by an inplace
cross calibration that compares the other sensing elements with the
recently installed sensing elements.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.
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B 3.3 INSTRUMENTATION

B 3.3.5 Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation

BASES
.

_

..

BACKGROUND The DGs provide a source of emergency power when offsite power is
either unavailable or is insufficiently stable to allow safe unit operation.
There are two sets of undervoltage/ degraded voltage protection circuits,
one for each 4.16 kV NB system bus. Each set consists of a loss of
voltage and degraded voltage Function.' The undervoltage/ degraded
voltage protection circuits are described in USAR Section 8.3.1.1.3
(Ref.1).

Upon re ,ognition of a loss of voltage at the 4.16 kV ESF buses, a logic
signal generated by load shedder and emergency load sequencer
(LSELS) initiates the following:

a) Trip the 4.16 kV preferred normal and alternate bus feeder
breakers to remove the deficient power source to protect Class 1E
equipment from damage;

b) Shed all loads from the bus except the Class 1E 480 Vac load
centers and centrifugal charging pumps to prepare the buses for
re-energization by the LSELS; and

c) Generate an LOP DG start signal.

Upon detection of a degraded voltage condition, LSELS initiates a logic
signal which serves only to trip the 4.16 kV ESF bus normal and alternate
feeder breakers. The undervoltage relays detect an undervoltage
condition and the same initiation signals as described above are actuated.

Four instantaneous undervoltage relays with an associated time delay are
provided for each 4.16 kV Class 1E NB system bus for detecting a loss of {
bus voltage. The outputs are combined in a two-out-of-four logic to !
generate an LOP signal if the voltage is below approximately 70% for 1 |
second (nominal delay). The time delay prevents undesirable trips arising

,

from transient undervoltage conditions. j

Four potential transformers provide input to four degraded voltage '

bistables with associated t:me delays for each 4.16 kV Class 1E system
bus for detecting a sustained degraded voltage condition. Once the

;

bistable has actuated, a timer in the LSELS circuitry provides an 8 second i

time delay to avoid false actuation on large motor starts other than an

|
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LOP DG Stirt Instrum ntation
B 3.3.5-

BASES

BACKGROUND RCP. There are four of these 8-second timers per bus, one for each

(continued) degraded voltage channel. The bistable outputs are then combined in a
,|two-out-of-four logic to generate a degraded voltage signal if the voltage
Iis below approximately 90%. Once the two-out-of four logic is satisfied,

contacts in the bus feeder breaker trip circuits closed to arm the tripping
circuitry. If a safety injection signal (SIS) were to occur concurrently with ]
or after the arming of the tripping circuitry, the bus feeder breaker would i

open immediately, a bus undervoltage would be sensed, and a LOP l
signal would be generated. Should the degraded voltage condition occur
in a non-accident condition (no SIS present), an additional 111 second
time delay is provided. These time delays are specific to the feeder
breakers (2 per bus). If the degraded voltage is not alleviated in the
overall 119 seconds (nominal delay), the bus feeder breaker is tripped.

OPERABILITY of LSELS is addressed in LCO 3.8.1, "AC Sources -
Operating," And LCO 3.8.2, "AC Sources - Sht.tdown."

Trip Setpoints and Allowable Values

The Trip Setpoints used in the relays are based on References 1 and 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.

The actual nominal Trip Setpoint entered into the relays is normally still
mont conservative than that required by the Allowable Value. If the
measued setpoint does not exceed the Allowable Value, the relay is
considered OPERABLE.

Setpoints adjusted in accordance with the Allowable Value ensure that the
consequences of accidents will be acceptable, provided the unit is
operated from within the LCOs at the onset of the accident and that the
equipment functions as designed.

Allowable Values and/or Trip Setpoints are specified for each Function in
SR 3.3.5.3. Nominal Trip Setpoints are also specified in the unit specific
setpoint calculations. The nominal setpoints are selected to ensure that
the setpoint measured by the surveillance procedure does not exceed the

,

Allowable Value if the relay is performing as required. If the measured
setpoint does not exceed the Allowable Value, the relay is considered
OPERABLE. Operation with a Trip Setpoint less conservative than the
nominal Trip Setpoint, but within the Allowable Value, is acceptable
provided that operation and testing is consistent with the assumptions of
the setpoint calculation. Each Allowable Value and/or Trip Setpoint

Wolf Creek - Unit 1 B 3.3.5-2 Revision 0
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LOP DG StIrt Instrumsntition
B 3.3.5

BASES

BACKGROUND Trip Setpoints and Allowable Values (continued)

specified is more conservative than the analytical limit assumed in the
transient and accident analyses in order to account for instrument

, uncertainties appropriate to the trip function.
I

i

APPLICABLE The LOP DG start instrumentation is required for the Engineered Safety
SAFETY ANALYSES Features (ESF) Systems to function in any accident with a loss of offsite j

power. Its design basis is that of the ESF Actuation System (ESFAS).
J

Accident analyses credit the loading of the DG based on the loss of offsite -
power during a loss of coolant accident (LOCA). The actual DG start has
historically been associated with the ESFAS actuation. The DG loading
has been included in the delay time associated with each safety system
component requiring DG supplied power following a loss of offsite power.
The analyses assume a non-mechanistic DG loading, which does not
explicitly account for each individual component of loss of power detection
and subsequent actions.

The required channels of LOP DG start instrumentation, in conjunction
with the ESF systems powered from the DGs, provide unit protection in I

the event of any of the analyzed accidents discussed in Reference 2, in
which a loss of offsite power is assumed.

The delay times assumed in the safety analysis for the ESF equipment
include the 12 second DG start delay, and the appropriate sequencing
delay, if applicable. The response times for ESFAS actuated equipment
in Bases Table B 3.3.2-2 include the appropriate DG loading and
sequencing delay.

The LOP DG start instrumentation channels satisfy Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The LCO for LOP DG start instrumentation requires that four channels per
4.16 kV NB system bus of both the loss of voltage and degraded voltage
Functions shall be OPERABLE in MODES 1,2,3, and 4 when the LOP
DG start instrumentation supports safety systems associated with the
ESFAS. In MODES 5 and 6, the four channels must be OPERABLE
whenever the associated DG is required to be OPERABLE to ensure that
the automatic start of the DG is available when needed. Loss of the LOP
DG Start Instrumentation Function could result in the delay of safety

|
)
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LOP DG Stert InstrumentEtion
B 3.3.5

BASES

LCO systems initiation when required. This could lead to unacceptable
(continued) consequences during accidents. During the loss of offsite power the DG

powers the motor driven auxiliary feedwater pumps which are
automatically started after expiration of the appropriate time delays by the
load shedder and emergency load sequencer. Failure of these pumps to
start would leave the turbine driven pump, started by the BOP ESFAS
directly upon receipt of a loss of voltage signal from the load shedder
emergency and load sequencer output relays as well as an increased
potential for a loss of decay heat removal through the secondary system.
OPERABILITY of the load shedder and emergency load sequencer is
addressed in LCO 3.8.1, "AC Sources - Operating," and LCO 3.8.2, "AC
Sources - Shutdown."

APPLICABILITY The LOP DG Start Instrumentation Functions are required in MODES 1,
2,3, and 4 because ESF Functions are designed to provide protection in
these MODES. Actuation in MODE 5 or 6 is required whenever the
required DG must be OPERABLE so that it can perform its function on an
LOP or degraded power to the vital bus.

ACTIONS in the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable Value, or the channel is found inoperable, then
the function that channel provides must be declared inoperable and the
LCO Condition entered for the particular protection function affected.

Because the required channels are specified on a per bus basis, the
Condition may be entered separately for each bus as appropriate.

A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be J
entered independently for each Function listed in the LCO. 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.

AJ
.

1

Condition A applies to the LOP DG start Function with one loss of voltage
or one degraded voltage channel per bus inoperable.

|

|

Wolf Creek - Unit 1 B 3.3.5-4 Revision 0

_



LOP DG Stirt InstrumIntition
B 3.3.5

BASES

ACTIONS AJ (continued)

If one channelis inoperable, Required Action A.1 requires that channel to
be placed in trip within 6 hours. Wrih a channel in trip, the LOP DG start
instrumentation channels are configured in LSELS to provide a one-out-
of-three logic to initiate a trip of the incoming offsite power, shed ESF bus
loads, and generate an LOP DG start signal.

A Note is added to allow bypassing an inoperable channel for up to
4 hours for surveillance testing of other channels. This allowance is made
where bypassing the channel does not cause an actuation and where at
least two other channels are monitoring that parameter.

The specified Completion Time and time allowed for bypassing one
channel are reasonable considering the Function remains fully
OPERABLE on every bus and the low probability of an event occurring
during these intervals.

B_1

Condition B applies when more than one loss of voltage or more than one
degraded voltage channel per bus is inoperable. The associated LSELS
must be declared inoperable immediately when:

a) More than one loss of voltage or more than one degraded voltage
channel per bus is inoperable; or

b) The_ Required Action and associated completion Time of Condition
A is not met.

Once in this Condition the affected instrument function (loss of voltage or
degraded voltage) may no longer be single failure proof or may no longer
be functional for the affected bus. In this case, operation in the MODE of
Applicability must be limited. Condition B requires that the associated
LSELS be immediately declared inoperable. This action is appropriate
because the affected instrument channels (loss of volt;ge or degraded
voltage) are inputs to the LSELS. LSELS relies on these input circuits to
perform its required actuations (turbine driven AFW pump start via BOP
ESFAS, motor driven AFW pumps start via the LSELS, and diesel )
generator via LSELS). ;

The Completion Time of Required Action F.2 in LCO 3.8.1, "AC Sources -
Operating," should allow ample time to repair most failures during
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BASES

ACTIONS BJ (continued)

MODES 1 - 4 and takes into account the low probability of an event
requiring an LOP start occurring during this interval. When the associated
DG is required to be OPERABLE in MODES 5 and 6, the Completion
Time of Required Action C.1 in LCO 3.8.2, "AC Sources - Shutdown," is
consistent with the required times for actions requiring prompt action.

SURVEILt.ANCE SR 3.3.5.1
REQUIREMENTS

Not Used.

SR 3.3.5.2

SR 3.3.5.2 is the performance of a TADOT. This test is performed every
31 days. The test checks trip devices that provide actuation signals
directly, bypassing the analog process control equipment. For these
tests, the relay Trip Setpoints are verified and adjusted as necessary.
The SR is modified by a Note that excludes verification of time delays.
Testing of the time delay relays is performed as part of the CHANNEL
CAllBRATION (SR 3.3.5.3). The Frequency is based on the known
reliability of the relays and controls and the multichannel redundancy
available, and has been shown to be acceptable through operating
experience, if the measured setpoint doe 9 not exceed the Allowable
Value, the trip device is considered OPERABLE.

SR 3.3.5.3

SR 3.3.5.3 is the performance of a CHANNEL CAllBRATION.

A CHANNEL CAllBRATION is performed every 18 months, or I

approximately at every refueling. CHANNEL CAllBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.,

The Frequency of 18 months is based on operating experience and
consistency with the typical industry refueling cycle and is justified by the
assumption of an 18 month calibration intervalin the determination of the
magnitude of equipment drift in the setpoint analysis.

; Wolf Creek - Unit i B 3.3.5-6- Revision 0
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LOP DG Start Instrum;ntition
B 3.3.5

|
BASES

SURVElLLANCE SR 3.3.5.4
REQUIREMENTS

(continued) SR 3.3.5.4 is the perfonaance of the required response time verification
every 18 months ori a STAGGERED TEST BASIS. This SR measures
the total response time of the undervoltage relays, logic circuitry and EDG
start time. Response time verification acceptance criteria are:

I

INITIATING SIGNAL AND FUNCTION RESPONSE TIME

Loss of Power

a. 4kV Bus Undervoltage - 514 seconds ;

Loss of Voltage l

b. 4kV Bus Undervoltage - s 144 seconds
Grid Degraded Voltage

Each verification shall include at least one Pain such that both trains are
verified at least once per 36 months.

REFERENCES 1. USAR, Section 8.3.

2. USAR, Chapter 15. j
.. . -. _ . . . - .. . . _

_ _ . - . __ .. - - -___.__._ _
-.-

|

!

.

|
.
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B 3.3.6

8 3.3 INSTRUMENTATION

. B 3.3.6 Containment Purge Isolation Instrumentation

BASES

BACKGROUND Containment purge isolation instrumentation closes the containment
isolation valves in the Mini Purge System and the Shutdown Purge

. System.' This action isolates the containment atmosphere from the
environment to minimize releases of radioactivity in the event of an
accident. The Mini Purge System may be in use during reactor operation
and the Shutdown Purge System will be in use with the reactor shutdown.

Containment Purge isolation initiates on an automatic or manual safety
injection (SI) signal through the Containment isolation - Phase A Function,
or by manual actuation of Phase A Isolation. The Bases for LCO 3.3.2,
" Engineered Safety Feature Actuation System (ESFAS) Instrumentation,"
discuss these modes of initiation.

Four safety related radiation monitoring channels are also provided as
input to the containment purge isolation. The requirement for one
Containment Atmosphere Gaseous Radioactivity monitor (GT RE-31 or
32) is addressed by Function 3 of Table 3.3.6-1. The requirement for one
Containment Purge Radiation monitor (GT RE-22 or 33) is addressed in
the Offsite Dose Calculation Manual (ODCM). Since the containment

- atmosphere monitors constitute a sampling system, various components
such as sample line valves and sample pumps are required to support
monitor OPERABILITY. Containment Purge Isolation can also be initiated
by manual push buttons in the control room.

Each of the purge systems has inner and outer containment isolation
!

valves in its supply and exhaust ducts. A high radiation signal from any
one of the four radiation monitoring channels initiates containment purge 1

isolation, which closes both inner and outer Containment isolation Valves j
in the Mini Purge System and the Shutdown Purge System. These
systems are described in the Bases for LCO 3.6.3, " Containment isolation
Valves."

i

APPLICABLE The safety analyses assume that the containment remains intact with
SAFETY ANALYSES penetrations unnecessary for core cooling isolated early in the event. The i.

'isolation of the purge valves has not been analyzed mechanistically in the
dose calculations, other than for the fuel handling accident inside !

containment (isolation within 25 seconds of activity reaching the purge

' Wolf Creek - Unit 1 B 3.3.6-1 Revision 0 i
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B 3.3.6

BASES

APPLICABLE exhaust ductwork). The containment atmosphere radiation monitors act
SAFETY ANALYSES as backup to the Phase A lsolation signal to ensure closing of the

(continued) containment purge valves. They are also the primary means for
automatically isolating containment in the event of a fuel handling accident
during shutdown. Containment isolation in tum ensures meeting the
containment leakage rate assumptions of the safety analyses, and
ensures that the calculated accidental offsite radiological doses are below
10 CFR 100 (Ref.1) limits.

The containment purge isolation instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that the instrumentation necessary to
initiate Containment Purge isolation, listed in Table 3.3.6-1, is
OPERABLE.

1. ManualInitiation

The LCO requires two channels OPERABLE. The operator can
initiate Containment Purge isolation at any time by using either of
two push buttons in the control room. Either push button actuates
both trains. This action will cause actuation of all components in
the same manner as any of the automatic actuation signals. '

The LCO for Manual initiation ensures the proper amount of
redundancy is maintained in the manual actuation circuitry to i

ensure the operator has manual initiation capability.

Each channel consists of one push button and the interconnecting
wiring to the actuation logic cabinet.

2. Automatic Actuation Logic and Actuation Relays (BOP ESFAS)

The LCO requires two trains of Automatic Actuation Logic and
Actuation Relays OPERABLE to ensure that no single random
failure can prevent automatic actuation of Containment Purge
Isolation.

Automatic actuation logic and actuation relays consist of the same
features and operate in the same manner as described for BOP
ESFAS in the Bases Background for 3.3.2.

Wolf Creek - Unit 1 B 3.3.6-2 Revision 0
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BASES -

i

)
LCO

'

(continued) . 3. Containment Atmosphere - Gaseous Radioactivity !

The LCO specifies one required channel of radiation monitors
(Containment Atmosphere Gaseous Radioactivity monitors, GT
RE-31 or 32) to ensure that the radiation monitoring
instrumentation necessary to initiate Containment Purge isolation
remains OPERABLE.

For sampling systems, channel OPERABILITY involves more than
OPERABILITY of the channel electronics. OPERABILITY also
requires correct valve lineups and sample pump operation, as well
as detector OPERABILITY, since these supporting features are
necessary for trip to occur under the conditions assumed by the
safety analyses.

i
1

4. Containment isolation - Phase A

Containment Purge isolation is also initiated by all Table 3.3.2-1
Functions that initiate Phase A. Therefore, the requirements are
not repeated in Table 3.3.6-1. Instead, refer to LCO 3.3.2,
Function 3.a, for all initiating Functions and requirements.

APPLICABILITY The Manual Initiation, Automatic Acturtion Logic and Actuation Relays
(BOP ESFAS), Containment isolation - Phase A, and Containment
Atmosphere - Gaseous Radioactivity Functions are required OPERABLE
in MODES 1,2, 3, and 4. The Containment Atmosphere - Gaseous
Radioactivity, Manual Initiation, and BOP ESFAS Logic Function are also |
required OPERABLE, during CORE ALTERATIONS or movement of
irradiated fuel assemblies within containment. Under these conditions,
the potential exists for an accident that could release fission product
radioactivity into containment. Therefore, the containment purge isolation
instrumentation must be OPERABLE in these MODES.

While in MODES 5 and 6 without fuel handling in progress, the
containment purge isolation instrumentation need not be OPERABLE
since the potential for radioactive releases is minimized and operator
action is sufficient to ensure post accident offsite doses are maintained
within the limits of Reference 1.

ACTIONS 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 unit specific calibration procedures. Typically, the drift is found

Wolf Creek- Unit 1 B 3.3.6-3 Revision 0
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BASES

ACTIONS to be small and results in a delay of actuation rather than a total loss of
(continued) function. This determination is generally made during the performance of

a COT, when the process instrumentation is set up for adjustment to bring
it within specification. If the Trip Setpoint is less conservative than the
tolerance specified by the calibration procedure, the channel must be
declared inoperable immediately and the appropriate Condition entered.

A Note has been added to 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 3.3.6-1. 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.

A13

Condition A applies to all Containment e cge Isolation Functions and
addresses the train orientation of the BOP ESFAS actuation logic, and the
actuation relays for these Functions. It also addresses the failure of the
required containment atmosphere radiation monitor.

if one or more chaanels or trains are inoperable, on one or more
Functions, operation may continue as long as the Required Action to
place and maintain containment purge supply and exhaust valves in their
closed position is met.

A Note is added stating that Condition A is only applicable in MODE 1,2,
3 or 4.

B.1 and B.2 I

Condition B applies to the ManualInitiation, Automatic Actuation Logic
and Actuation Relays (BOP ESFAS), and Containment Atmosphere -

,

Gaseous Radioactivity Functions and addresses the train orientation of I

the BOP ESFAS. If one or more channels or trains are inoperable, on
one or more Functions, operation may continue as long as the Required
Action to place and maintain containment purge supply and exhaust ;

valves in their closed position is met or the applicable Conditions of
LCO 3.9.4, " Containment Penetrations," are met for each valve made
inoperable by failure of isolation instrumentation. The Completion Time

,

for these Required Actions is immediately.
!
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B 3.3.6

BASES
'

ACTIONS B.1 and B.2 (continued)

A Note states that Condition B is applicable during CORE ALTERATIONS
and during movement of irradiated fuel assemblies within containment.

|

l

SURVEILLANCE A Note has been added to the SR Table to clarify that Table 3.3.6-1
REQUIREMENTS determines which SRs apply to which Containment Purge Isolation

Functions.

1

SR 3.3.6.1

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. A CHANNEL

,

CHECK will detect gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each CHANNEL
CAllBRATION.

Agreement criteria are determined by the unit 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.

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

the displays associated with the LCO required channels.

SR 3.3.6.2

SR 3.3.6.2 is the performance of an ACTUATION LOGIC TEST using the
BOP ESFAS automatic tester. The continuity check does not have to be |

performed, as explained in the Note. Thiu 3R is applied to the balance of
plant actuation logic and relays that do not have circuits installed to
perform the continuity check. This test is required every 31 days on a

_

Wolf Creek - Unit 1 B 3.3.6-5 Revision 0

L



Containment Purge Isoliti:n Instrum:;ntition
B 3.3.6

.

BASES

SURVEILLANCE SR 3.3.6.2 (continued)
REQUIREMENTS

STAGGERED TEST BASIS. The Frequency is adequate based on
industry operating experience, considering instrument reliability and
operating history data.

SR 3.3.6.3

A COT is performed every 92 days on each required channel to ensure
the entire channel will perform the intended Function. The Frequency is
based on the staff recommendation for increasing the availability of
radiation monitors according to NUREG-1366 (Ref. 2). This test verifies 1
the capability of the instrumentation to provide the containment purge i

.

system isolation. The trip setpoint concentration value (uCi/cm') is to be
established such that the actual submersion rate would not exceed 9 mr/h
in the containment building. The setpoint value may be increased up to
the equivalent limits of Section 3.1 of the ODCM in accordance with the
methodology and parameters in the ODCM during containment purge or
vent provided the setpoint value does not exceed twice the maximum
concentration activity in the containment determined by the sample
analysis performed prior to each release in accordance with Table 3-1 of
the ODCM.

'

SR 3.3.6.4

SR 3.3.6.4 is the performance of a TADOT. This test is a check of the
Manual Actuation Functions and is performed every 18 months. Each
Manual Actuation Function is tested through the BOP ESFAS logic.

The SR is modified by a Note that excludes verification of setpoints during
the TADOT. The Functions tested have no setpoints associated with
them.

The Frequency is based on the known reliability of the Function and the
redundancy available, and has been shown to be acceptable through
operating experience.

I

I
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j Containment Purge is8ttisn instrumentStion
j. B 3.3.6

BASES-

SURVEILLANCE SR 3.3.6.5
REQUIREMENTS
(continued) A CHANNEL CAllBRATION is performed every 18 months, or

approximately at every refueling. CHANNEL Call'MTION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy. The Frequency is based on operating
expedence and is consistent with the typical industry refueling cycle.

,

SR 3.3.6.6
|

| SR 3.3.6.6 is the performance of the required response time verification
every 18 months on a STAGGERED TEST BASIS. Response time
verification acceptance criteria for the containment purge isolation
instrumentation is s 2 secoads. This response time acceptance criteria
does nc , include valve closure time. Each verification shall include at
lemt one train such that both trains are verified at least once per 36 I

moriths.

REFERENCES 1. 1 0FR 100.11.
I

2. NUREG-1366, July 22,1993.

1
1

,

I

i

|
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|

|.

B 3.3 INSTRUMENTATION

B 3.3.7 Control Room Emergency Ventilation System (CREVS) Actuation instrumentation

-BASES
,

BACKGROUND The CREVS provides an enclosed control room environment from which
the unit can be operated following an uncontrolled release of radioactivity.
During normal operation, the Control Building Ventilation System provides
control room ventilation. Upon receipt of an actuation signal, the CREVS
initiates filtered ventilation and pressurization of the control room. This
system is described in the Bases for LCO 3.7.10 " Control Room
Emergency Ventilation System (CREVS)."

The actuation instrumentation consists of two radiation monitors in the
control room air intake and four radiation monitors in the containment
purge isolation system (refer to B 3.3.6 " Containment Purge isolation
Instrumentation" Background). A high radiation signal from any of these
gaseous detectors will initiate both trains of the CREVS, The
Containment Purge Isolation Instrumentation, however, is not listed as a
Function for CREVS because appropriate actions are taken in LCO 3.3.6.
The centrol room operator can also initiate CREVS trains by manual push
buttons in the control room. The CREVS is also actuated by a Phase A
isolation signal and a Fuel Building Ventilation isolation signal. The j
Phase A isolation Function is discussed in LCO 3.3.2, " Engineered Safety !
Feature Actuation System (ESFAS) instrumentation." The Fuel Building

'

Ventilation isolation is not listed as a Function for CREVS because
appropriate actions are taken in LCO 3.3.8, "EES Actuation j
instrumentation."

i

APPLICABLE The control room must be kept habitable for the operators stationed |
SAFETY ANALYSES there during accident recovery and post accident operations.

The CREVS acts to terminate the supply of unfiltered outside air to the
'

control room, initiate filtration, and pressurize the control room. These
actions are necessary to ensure the control room is kept habitable for the
operators stationed there during accident recovery and post accident ;

operations by minimizing the radiation exposure of control room
|personnel.
,

| In MODES 1,2,3 and 4, the radiation monitor actuation of the CREVS is
L a backup for the Phase A lsolation signal actuation. This ensures !

initiation of the CREVS during a loss of coolent accident or steam
generator tube rupture.

Wolf Creek- Unit 1 - B 3.3.7-1 Revision 0
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BASES

APPLICABLE The radiation monitor actuation of the CREVS in MODES 5 and 6, and
SAFETY ANALYSES during movement of irradiated fuel assemblies is the primary means to

(continued) ensure control roorn habitability in the event of a waste gas decay tank
rupture accident or fuel handling accident.

The CREVS actuation instrumentation satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii).

LCO The LCO requirements ensure that instrumentation necessary to initiate
the CREVS is OPERABLE.

1. ManualInitiation

The LCO requires two channels OPERABLE. The operator can
initiate the CREVS at any time by using either of two push buttons
in the control room. This action will cause actuation of all
components in the same manner as any of the automatic actuation
signals.

The LCO for Manual Initiation ensures the proper amount of
redundancy is maintained in the manual actuation circuitry to
ensure the operator has manual initiation capability.

Each channel consists of one push button and the interconnecting
wiring to the actuation logic cabinet.

2. Automatic Actuation Logic and Actuation Relays (BOP ESFAS)

The LCO requires two trains of Actuation Logic and Relays
OPERABLE to ensure that no single random failure can prevent
automatic actuation of a control room ventilation isolation signal
(CRVIS).

Automatic actuation logic and actuation relays consist of the same
features and operate in the same manner as described for BOP
ESFAS in the Bases Background for 3.3.2.
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CREVS Acturtion Instrumentiti:n
B 3.3.7

BASES

LCO 3. Control Room Radiation
(continued)

The LCO specifies two required Control Room Air Gaseous Intake
Radiation Monitors (GK RE-04 and -05) to ensure that the
radiation monitoring instrumentation necessary to initiate a CRIVS i
remains OPERABLE. I

For sampling systems, channel OPERABILITY involves more than i

OPERABILITY of channel electronics. OPERABILITY also
requires correct valve lineups and sample pump operation, as well
as detector OPERABILITY, since these supporting features are
necessary for trip to occur under the conditions assumed by the
safety analyses.

4. Containment isolation - Phase A

Control Room Ventilation isolation is also initiated by all Table
3.3.2-1 Functions that initiate Phase A. Therefore, the
requirements are not repeated in Table 3.3.7-1. Instead, refer to
LCO 3.3.2, Function 3.a, for all initiating Functions and
requirements.

--

APPLICABILITY All CREVS Functions must be OPERABLE in MODES 1,2,3, and 4. The
Manual Initiation, Automctic Actuation Logic and Actuation Relay (BOP
ESFAS), and Control Room Radiation Functions are also required
OPERABLE in MODES 5 and 6 and during movement of irradiated fuel
assemblies. The Functions must also be OPERABLE in MODES 5 and 6
for a waste gas decay tank rupture accident, to ensure a habitable
environment for the control room operators.

ACTIONS 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 unit specific calibration procedures. Typically, the drift is
found to be small and results in a delay of actuation rather than a total
loss of function. This determination is generally made during the
performance of a COT, when the process instrumentation is set up for
adjustment to bring it within specification. If the Trip Setpoint is less
conservative than the tolerance specified by the calibration procedure, the
channel must be declared inoperable immediately and the appropriate
Condition entered.
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CREVS Actuation Instrumsntition
B 3.3.7

BASES

ACTIONS A Note has been added to the ACTIONS indicating that separate
(continued) Condition entry is allowed for each Function. The Conditions of this

Specification may be entered independently for each Function listed in
Table 3.3.7-1 in the accompanying LCO. The Completion Time (s) of the
inoperable channel (s)/ train (s) of a Function will be tracked separately for
each Function starting from tne time the Condition was entered for that
Function.

Placing a CREVS train (s) in the control room ventilation isotr+' -5nal
(CRVIS) mode of operation isolates the unfiltered outside p 3d
unfiltered exhaust dampers, and aligns the system for re .J... se

control room air through HEPA filters and charcoal adsor* cs inis < W e
of operation also initiates pressurization anc filtered vent ir

'*

supply to the control room. Further discussion of the CRVs. - . of
operation may be found in the Bases for LCO 3.7.10, " Control Room
Emergency Ventilation System," and in Reference 1.

A,,,1

Condition A applies to all CREVS Functions (i.e., the actuation logic train
Functions, the radiation monitor channel Functions, and the manual
channel Functions).

If one train is inoperable, or one radiation monitor channel is inoperable,
7 days are permitted to restore it to OPERABLE status. The 7 day
Completion Time is the same as is allowed if one train of the mechanical
portion of the system is inoperable. The basis for this Completion Time is
the same as provided in LCO 3.7.10. If the channel / train cannot be
restored to OPERABLE status, one CREVS train must be placed in the
Control Room Ventilation isolation Signal (CRVIS) mode of operation.
This accomplishes the actuation instrumentation Function and places the

,

unit in a conservative mode of operation, i

B.1.1, B.1.2, and B.2

Condition B applies to the failure of two CREVS actuation trains, or two
manual channels. Condition B is modified by a Note stating this Condition ;

is not applicable to Function 3. Function 3 in Table 3.3.7-1 applies to the ;

Control Room Air Intake Radiation Monitors. The first Required Action is '

to place one CREVS train in the CRVIS mode of operatior. immediately. !
This accomplishes the actuation instrumentation function that has been
lost and places the unit in a conservative mode of operation. The

.n

)
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CREVS Actu: tion Instrumtntati:n
B 3.3.7

BASES -

i,

| ACTIONS B.1.1, B.1.2, and B.2 (continued)
I

'

applicable Conditions and Required Actions of LCO 3.7.10, must also be i

entered immediately for one CREVS train made inoperable by the
inoperable actuation instrumentation. This ensures appropriate limits are
placed upon train inoperability as discussed in the Bases for LCO 3.7.10. i

Altematively, both trains may be placed in the CRVIS mode immediately.
This ensures the CREVS function is performed even in the presence of a
single failure.

C.1.1, C.1.2, and C.2

Condition C applies to the failure of both radiation monitoring channels.
The first Required Action is to enter the applicable Conditions and
Required Actions of LCO 3.7.10 immediately for one CREVS train made
inoperable by the inoperable actuation instrumentation. This ensures
appropriate limits are placed upon train inoperability as discussed in the
Bases for LCO 3.7.10. One CREVS train must also be placed in the
CRVIS mode of operation within 1 hour. This accomplishes the actuation
instrumentation function that has been lost and places the unit in a
conservative mode of operation. The 1 hour Completion Time allows for
activities such as changing sample filters on the OPERABLE channel
while in Condition A, which requires entry into Condition C.

'

Altematively, both trains may be placed in the CRVIS mode within 1 hour.
This ensures the CREVS function is performsd even in the presence of a
single failure.

|

|
D .1 and D .2 j

Condition D applies when the Required Action and associated Completion
Time for Conditions A, B or C have not been met and the unit is in !

MODE 1,2, 3 or 4. The unit must be brought to a MODE in which the
LCO requirements are not applicable. To achieve this status, the unit
must be brought to MODE 3 within 6 hours and MODE 5 within 36 hours.

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

Wolf Creek - Unit 1 B 3.3.7-5 Revision 0
,



T

CREVS Actuation Instrumentation
B 3.3.7

BASES

ACTIONS E.1 and E.2 -
(continued)

Condition E applies when the Required Action and associated Completion
Time for Conditions A, B or C have not been met during MODE 5 or 6 or
when irradiated fuel assemblies are being moved. Movement of irradiated
fuel assemblies and CORE ALTERATIONS must be suspended
immediately to reduce the risk of accidents that would require CREVS
actuation. This does not preclude movement of a component to a safe
position.

SURVEILLANCE A Note has been added to the SR Table to clarify that Table 3.3.7-1
REQUIREMENTS determines which SRs apply to which CREVS Actuation Functions.

SR 3.3.7.1

Performance of the CHANNEL CHECK once every 12 hours ensures that
a gross failure ofinstrumentation 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
CAllBRATION.

Agreement criteria are determined by the unit staff, used on a
combination of the channel instrument uncertaintier.. reluding 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.

The Frequency is based on operating experience that demonstrates
channel failure is rare. The CHANNEL CHECK supplements less formal, i

,

but more frequent, checks of channels during normal operational use of
the displays associsted with the LCO required channels.

SR 3.3.7.2

A COT is performed once every 92 days on each required channel to
ensure the entire channel will perform the intended function. This test

i
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CREVS Actuation Instrumtntition
t2 3.3.7

BASES

SURVEILLANCE SR 3.3.7.2 (continued)
REQUIREMENTS

verifies the capability of the instrumentation to provide the CREVS
actuation. The setpoints shall be left consistent with Note (b) of
Table 3.3.7-1. The Frequency is based on the known reliability of the
monitoring equipment and has been shown to be acceptable through ,

operahng experience.

SR 3.3.7.3

SR 3.3.7.3 is the performance of an ACTUATION LOGIC TEST using the
BOP ESFAS automatic tester. The continuity check does not have to be
performed, as explained in the Note. This SR is applied to the balance of
plant actuation logic and relays that do not have circuits installed to
perform the continuity check. This test is required every 31 days on a
STAGGERED TEST BASIS. The Frequency is adequate based on

,

industry operating experience, considering instrument reliability and !

operating history data.
.

SR 3.3.7.4

SR 3.3.7.4 is the performance of a TADOT. This test is a check of the
Manual Actuation Functions and is performed every 18 months. Each
Manual Actuation Function is tested through the BOP ESFAS.

The Frequency is based on the known reliability of the Function and the
redundancy available, and has been shown to be acceptable through
operating experience. The SR is modified by a Note that excludes
verification of setpoints during the TADOT. The Functions tested have no
setpoints associated with them. |

SR 3.3.7.5

A CHANNEL CAllBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.

The Frequency is based on operating experience and is consistent with
the typical industry refueling cycle.

Wolf Creek - Unit 1 B 3.3.7-7 Revision 0
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CREVS Actuation Instrumentation
B 3.3.7

,

BASES

REFERENCES 1. USAR Section 7.3.4 and Table 7.3-8.

.

-

-

1
i

'
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EES Actuation Instrumentatisn
B 3.3.8

B 3.3 INSTRUMENTATION

- B 3.3.8 Emergency Exhaust System (EES) Actuation Instrumentation

! BASES

BACKGRCUND The EES ensures that radioactive materials in the fuel building
atmosphere following a fuel handling accident are filtered and absorbed
prior to exhausting to the environment. The EES is described in the .
Bases for LCO 3.7.13, " Emergency Exhaust System." The system
initiates filterud exhaust from the fuel building following receipt of a fuel
building ventilation isolation signal (FBVIS), initiated manually or
automatically upon a high radiation signal (gaseous). Initiation may also
be performed manually as needed from the main control room and the
fuel building.

High gaseous radiation, monitored by two monitors (GGRE-27 and 28),
provides a FBVIS. Both EES trains are initiated by high radiation
detected by either channel. Each channel contains a gaseous monitor.
High radiation detected by either monitor initiates fuel building isolation
and starts the EES in the FDVIS mode of operation. These actions
function to prevent exfiltration of contaminated air by initiating filtered
exhaust, which imposes a negative pressure on the fuel building. Since
the radiation monitors include an air sampling system, various
components such as sample line valves, sample line heaters, and sample j
pumps are required to support monitor OPERABILITY.

!

APPLICABLE The EES ensures that radioactive materials in the fuel building
SAFETY ANALYSES atmosphere following a fuel handling accident are filtered and absorbed

prior to being exhausted to the environment. This action reduces the ;

radioactive content in the fuel building exhaust following a fuel handling
'

accident so that offsite doses remain well within the limits specified in
10 CFR 100 (Ref.1).

The EES actuation instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO The LCO requirements ensure that instrumentation necessary to initiate
the EES is OPERABLE.

l

l
-
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- EES Actuati:n Instrumentation
B 3.3.8

BASES

LCO 1. ManualInitiation ]

(continued) |
The LCO requires two channels OPERABLE. Each channel |
consists of two push buttons and the interconnecting wiring to the I

actuation logic cabinet. The operator can initiate the EES at any
time by using either of the push buttons in the control room or in j

the fuel building. This action will cause actuation of all
components in the same manner as any of the automatic actuation
signals.

The LCO for Manual Initiation ensures the proper amount of
redundancy is maintainea in the manual actuation circuitry to
ensure the operator br# manualinitiation capability.

A

2. Automatic Actuation Logic 4% Actuation Relays
.

The LCO requires two trains of Actuation Logic and Relays (BOP
ESFAS) OPERABLE to ensure that no single random failure can
prevent automatic actuation. Automatic actuation logic and
actuation relays consist of the same features and operate in the
same manner as described for BOP ESFAS in the Bases
Background for 3.3.2.

3. Fuel Building Exhaust Radiation

The LCO specifies two required Gaseous Radiation Monitor
channels (GGRE-27 sind 28) to ensure that the radiation
monitoring instrumentation necessary to initiate the FBVIS
remains OPERABLE.

For sampling systems, channel OPERABILITY involves more than
OPERABILITY of channel electronics. OPERABILITY also
requires correct valve lineups, sample pump operation, and
detector OPERABILITY, since these supporting features are
necessary for actuation to occur under the conditions assumed by
the safety analyses.

The Trip Setpoint is set such that the actual submersion dose rate would
not exceed 4 mR/hr in the fuel building. The Trip Setpoint limits account
for instrument uncertainties, which are defined in the setpoint calculatica
(Ref. 2).

Wolf Creek - Unit 1 B 3.3.8-2 Revision 0
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EES Actu: tion Instrumentrtion
B 3.3.8

BASES-

APPLICABILITY The manual and automatic EES initiation mus* oe OPERABLE when
moving irradiated fuel assemblies in the fuel building, to ensure the EES

' operates to remove fission products associated with a fuel handling
accident.

High radiation initiation of the FBVIS must be OPERABLE during
'

movement of irradiatea fuel assemblies in the fuel building to ensure
automatic initiation of the EES when the potential for a fuel handling
accident exists.

While in any MODE without fuel handling in progress, the EES
instrumentation need not be OPERABLE since a fuel handling accident
cannot occur.

ACTIONS The most common cause of channel inoperability is the failure or drift of
the bistable or process module sufficient to exceed the tolerance allowed
by unit specific calibration procedures. Typically, the drift is found to be i

small and results in a delay of actuation rather than a total loss of function.
This determination is generally made during the performance of a COT,
when the process instrumentation is set up for adjustment to bring it within
specification, If the Trip Setpoint is less conservative than the tolerance
specified by the calibration procedure, the channel must be declared
inoperable immediately and the appropriate Condition entered.

A Note has been added to 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 3.3.8-1 in the I

accompanying LCO. 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.

Placing a EES train (s) in the FBVIS mode of operation isolates normal air
discharge from the fuel building and initiates filtered exhe ust, imposing a
negative pressure on the fuel building. Furthe discussion of the FBVIS 1

mode of operation may be found in the Bases for LCO 3.7.13
" Emergency Exhaust System," and in Reference 3.

|

.j iA,

Condition A applies to the actuation logic train function of the BOP
'

ESFAS, the radiatb1 monitor functions, and the manual function.

|
|
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EES Actuation Instrum:ntation
B 3.3.8

BASES

ACTIONS A.1, (continued)
_

Condition A applies to the failure of a single actuation logic train, rsdiation
monitor channel, or manual channel. If one channel or train is inoperable,
a period of 7 days is allowed to restore it to OPERABLE status. If the
train cannot be restored to OPERABLE status, one EES train must be
placed in the FBVIS mode of operation. This accomplishes the actuation
instrumentation function and places the unit in a conservative mode of
operation. The 7 day Completion Time is the same as is allowed if one
train of the mechanical portion of the system is inoperable. The basis for
this time is the same as that provided in LCO 3.7.13.

B.1.1, B.1.2, and B.2
i

- Condition B applies to the failure of two EES actuation logic trains, or two J
'

._

manual channels. The first Required Action is to place or'e EES train in
the FBVIS mode of operation immediately. This accomplishes the
actuation instrumentation function that has been lost and places the unit in
a conservative mode of operation The applicable Conditions and
Required Actions of LCO 3.7.13, must also be entered immediately for !

one EES train made inoperable by the inoperable actuation
instrumentation. This ensures appropriate limits are placed on train
inoperability as discussed in the Bases for LCO 3.7.13.

Altematively, both trains may be placed in the FBVIS mode immediately.
This ensures the EES Function is performed even in the presence of a
single failure.

C.1.1, C.1.2, and C.2

Condition C applies to the failure of both radiation monitoring channels.
The first Required Action is to enter the applicable Conditions and
Required Actions of LCO 3.7.13 immediately for one EES train made
inoperable by the inoperable actuation instrumentation. This ensures
appropriate limits are placed upon train inoperability as discussed in the
Bases for LCO 3.7.13. One EES train must also be placed in the FBVIS
mode of operation within one hour. This accomplishes the actuation

,

instrumentation function that has been lost and places the unit in a '

conservative mode of operation. The 1 hour Completion Time allows for
activities such as changing sample filters on the OPERABLE channel
when in Condition A, which requires entry into Condition C.

Wolf Creek- Unit 1 B 3.3.8-4 Revision 0
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EES Acturtion Instrumsntiti:n
B 3.3.8

'

BASES

'ACTIONS C.1.1, C.1.2, and C.2 t continued)

Altematively, both trains may be place in the FBVIS mode within 1 hour.
This ensures the EES function is performed even in the presence of a
single failure.

D.1
-

1

| Condition D applies when the Required Action and associated Completion
| Time for Conditions A, B, or C have not been met and irradiated fuel
| assemblies are being moved in the fuel building. Movement of irradiated
'

fuel assemblies in the fuel building must be suspended immediately to|

eliminate the potential for events that cou!d require EES actuation. This
does not preclude movement of a fuel assembly to a safe position.

SURVEILLANCE A Note has been added to the SR Table to clarify that Table 3.3.8-1
REQUIREMENTS determines which SRs apply to which EES Actuation Functions.

!

{

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 j
is normally a comparison of the parameter indicated on one channel to a j
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.
I

( Agreement criteria are determined by the unit staff, based on a
'

combination of the channel instrument uncertainties, including indication
and readability. If a channelis outside the criteria, it may be an indication
that the sensor or the signal processing equipment has drifted outside its
limit.

The Frequency is based on operating experience that demonstrates i

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

Wolf Creek- Unit 1 B 3.3.8-5 Revision 0p
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EES Actuction Instrumentation
B 3.3.8

BASES

SURVEILLANCE SR 3.3.8.2
REQUIREMENTS

(continued) A COT is performed once every 92 days on each required channel to
ensure the entire channel will perform the intended function. This test
verifies the capability of the instrumentation to provide the EES actuation.
The setpoints shall be left consister.t with the unit specific calibration
procedure tolerance. The Frequency of 92 days is based on the known
reliability of the monitoring equipment and has been shown to be
acceptable through operating experience.

SR 3.3.8.3

SR 3.3.8.3 is the performance of an ACTUATION LOGIC TEST. The
actuation logic is tested every 31 days on a STAGGERED TEST BASIS.
All possible logic combinations, with and without applicable permissive,
are tested for each protection function. The Frequency is based on the
known reliability of the relays and controls and the multichannel
redundancy available, and has been shoven to be acceptable through
operating experience. The SR is modified by a Note stating that the
continuity check may be excluded. This SR is applied to the balance of
plant actuation logic and relays that do not have circuits installed to
perform the continuity check.

SR 3.3.8.4

SR 3.3.8.4 is the performance of a TADOT. This test is a check of the
manual actuation functions and is performed every 18 months. Each
manual actuation function is tested up to, and including, the master relay
coils. In some instances, the test includes actuation of the end device
(e.g., pump starts, valve cycles, etc.). The Frequency is based on
operating experience and is consistent with the typical industry refueling
cycle. The SR is modified by a Note that excludes verification of setpoints
during the TADOT. The Functions tested have no setpoints associated
with them.
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EES Actuatian Instrum:ntr. tion!

! B 3.3.8
| 1

I-

| BASES i

|
SURVEILLANCE. SR 3.3.8.5
REQUIREMENTS

(continued) A CHANNEL CAllBRATION is performed every 18 months, or
.

approximately at every refueling. CHANNEL CAllBRATION is a
complete check of the instrument loop, including the sensor. The test ;

verifies that the channel responds to a measure parameter within the
necessary range and accuracy. The Frequentiis based on operating
experience and is consistent with the typical industry refueling cycle.

REFERENCES 1. 10 CFR 100.11.
'

2. Calculation J-G-SA02,

3. - USAR Section 7.3.3 and Table 7.3-5.
.. .. .

.

.. - ..

)

I
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RCS Przssura, Tsmperatura, and Flow DNB Limits
B 3.4.1

B 3.4 REACTOR COOLANT SYSTEM (RCS)
i

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 RCS pressure, l

temperature, and flow rate ensure that the minimum departure from
nucleate boiling ratio (DNBR) will be met for each of the .ransients
analyzed.

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

The RCS coolant average temperature limit is consistent with full power
operation within the nominal operational envelope. Indications of
temperature are averaged to determine a value for comparison to the
limit. A higher average temperature will cause the core to approach DNB
limits.

The RCS total flow rate normally remains constant during an operational |
fuel cycle with all pumps running. The minimum RCS flow limit
corresponds to that assumed for DNB analyses. Flow rate indications are 4

averaged to come up with a value for comparison to the limit. A lower
RCS flow will cause the core to approach DNB limits.

~

Operation for significant periods of time outside these DNB limits
increases the likelihood of a fuel cladding failure in a DNB limited event.

APPLICABLE The requirements of this LCO represent the initial conditions for DNB
SAFETY ANALYSES limited transients analyzed in the plant safety analyses (Ref.1). The

safety analyses have shown that transients initiated from the limits of this
LCO will result in meeting the safety analysis limit DNBR as specified in
the COLR. This is the acceptance limit for the RCS DNB parameters.
Changes to the unit that could impact these parameters must be
assessed for their impact on the DNBR criteria. The transients analyzed
for include loss of coolant flow events and dropped or stuck rod events. A
key assumption for the analysis of these events is that the core power

Wolf Creek - Unit 1 B 3.4.1-1 Revision 0
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RCS Pressure, TemperOture, and Flow DNB Limits
B 3.4.1

BASES

APPLICABLE distribution limits are satisfied per LCO 3.1.4, " Rod Group Alignment
SAFETY ANALYSIS Limits; " LCO 3.1.5, " Shutdown Bank Insertion Limits;" LCO 3.1.6,
(continued) " Control Bank Insertion Limits"; LCO 3.2.3, " AXIAL FLUX DIFFERENCE

- (AFD)"; and LCO 3.2.4, " QUADRANT POWER TILT RATIO (QPTR)."

The pressurizer pressure limit of 2220 psig and the RCS average
temperature limit of 590.5 F correspeM to analyticallimits of 2205 psig
and 593.0 F used in the safety analyses, with allowance for measurement
uncertainty.

Fuel rod bowing reduces the value of DNB ratio. Credit is available to
offset this reduction in the generic margin. The generic margins
completely offset any rod bow penalties. This is the margin between the
correlation DNBR limit and the safety analysis limit DNBR. These limits
are specified in the COLR. The applicable values of rod bow penalties
are referenced in the USAR. |

The RCS DNB parameters satisfy Criterion 2 of 10 CFR 50.36(c)(2)(ii).

1

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

. The RCS total flow rate limit contains a measurement error of 2.5% based
on performing a precision heat balance and using the result to normalize
the RCS flow rate indicators. Potential fouling of the feedwater venturi,
which might not be detected, could bias the result from the precision heat j
balance in a nonconservative manner. j

The effect of any fouling that might bias the flow rate measurement shall
be quantified and compensated for in the RCS flow rate measurement or
the venturi shall be cleaned to eliminate the fouling.

The LCO numerical values for pressure, temperature, and flow rate have
been adjusted for instrument error.

i

APPLICABILITY in MODE 1, the limits on pressurizer pressure, RCS coolant average
temperature, and RCS total flow rate must be maintained during steady i

state operation in order to ensure DNBR criteria will be met in the event of
an unplanned loss of forced coolant flow or other DNB limited transient.

_

Wolf Creek - Unit 1 B 3.4.1-2 Revision 0



RCS Pressure, Tcmperature, end Flow DNB Limits
B 3.4.1

BASES -

APPLICABILITY in all other MODES, the power level is low enough that DNB is not a
(continued) concem.

A Note has been added to indicate the limit on pressurizer pressure is not
applicable during short term operational transients such as a THERMAL
POWER ramp changes > 5% RTP per minute or a THERMAL POWER
step ramp > 10% RTP, The pressure transient conditions represent short
term perturbations where actions to control pressure variations might be
countt voductive. Also, since they represent transients initiated from
power tuvels < 100% RTP, an increased DNBR margin exists to offset the
temporary pressure variations.

Another set of limits on DNB related parameters is provided in SL 2.1.1,
" Reactor Core SLs." Those limits are less restrictive than the limits of this
LCO, but violation of a Safety Limit (SL) merits a stricter, more severe
Required Action.

ACTIONS AJ

RCS pressure and RCS average temperature are controllable and
measurable parameters. With one or both of these parameters not within
LCO limits, action must be taken to restore parameter (s). Condition A is
modified by a Note stating that this condition does not apply to RCS total
flow rate.

The 2 hour Completion Time for restoration of the parameters provides
sufficient time to adjust plant parameters, to determine the cause for the
off normal condition, and to restore the readings within limits, and is based
on plant operating experience.

B.1.1

RCS total flow rate is not a controllable parameter and is not expected to
vary during steady state operation. If the indicated RCS total flow rate is
below the LCO limit, power must be reduced to restore DNB margin and
reduce the potential for violation of the accident analysis limits.

Condition B is modified by a Note stating that Required Action B.2 must
be completed whenever Condition B is entered. Thus, if power is not
reduced because Required Action B.1.1 is completed within the 2 hour
time period, Required Action B.2 nevertheless requires verifying RCS total
flow rate within 12 hours in accordance with SR 3.4.1.3.

Wolf Creek- Unit 1 B 3.4.1-3 Revision 0
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. RCS Pressure, Tsmperature, cnd Flow DNB Limits
B 3.4.1

BASES

ACTIONS B.1.1 (continued)

With RCS flow rate not within limits, the unit is allowed 2 hours to restore
flow rate to within limits in accordance with Required Action B.1.1.

B.1.2.1, B.1.2.2, and 8.1.2.3

If RCS flow rate is not restored to within limit, the attemative option is to
reduce THERMAL POWER to < 50% RTP in accordance with Required
Action B.1.2.1 and reduce the Power Range Neutron Flux - High trip
setpoints to s 55% RTP in accordance with Required Action B.1.2.2.

,

Reducing power to < 50% RTP increases the DNB margin. The reduction
~in trip setpoints ensures that continuing operation remains at an
acceptable low power level with adequate DNBR margin. The allowed
Completion Time of 2 hours for Required Action B.1.2.1 is consistent with -

that allowed for Required Action B.1.1 and provides an acceptable time to
~

)-

reach the required power level from full power operation without allowing ;

the plant to remain in an unacceptable condition for an extended period of
time. The Completion Times of 2 hours for Required Actions B.1.1 and
B.1.2.1 are not additive. .j

i
The allowed Completion Time of 6 hours to reset the trip setpoints per
Required Action B.1.2.2 recognizes that, once power is reduced, the
safety analysis assumptions are satisfied; and additional time becomes
available to redu::e the trip setpoints.

If RCS flow rate cannot be restored to within limit, the plant must be
brought to a MODE in which the LCO does not apply. This requires the
plant to be placed in at least MODE 2 (RTP s 5%). Once power is below
5%, the potential for violating tecident analysis assumptions is eliminated.
The Completion Time of 74 houis for B.1.2.3 is acceptable because of the
increase in the DNB margin, which is obtained at lower power levels, and )
the low probability of having a DNB limiting event within this time period.

B;2

Subsequent retum to power operation is performed in stages to assure
that RCS flow rate is within ilmits prior to exceeding 50% RTP,75% RTP
and within 24 hours of achieving ;t 95% RTP. Action B.2 assures that the
condition leading to reduced RCS flow rate has been identifed, to the
extent necessary, and corrected prior to unrestricted power operation. j

!

l

i
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. RCS Pressura, Tcmperature, and Flow DNB Limits
B 3.4.1

BASES

ACTIONS BJ (continued)

This Required Action is modified by a Note that states that THERMAL
POWER does not have to be reduced prior to performing this Action. For
example, this means that, during performance of Required Action B.1.1, if
the flow rate is restored to within limit at 80% RTP, power does not need
to be reduced below 50% RTP or 75% RTP to comply with Required
Action B.2.

C,.:1

If the Required Actions of Conditions A or B 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. The Completion Time of 6 hours is reasonable to reach
the required plant conditions in an orderly manner.

SURVEILLANCE SR 3.4.1.1 -
4

REQUIREMENTS
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 the pressure can be

'

I
restored to a normal operation, steady state condition following load
changes and other expected transient operations. The 12 hourinterval
has been shown by operating practice to be sufficient to regularly assess
for potential degradation and to verify operation is within safety analysis ;
assumptions. i

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 RCS average temperature is sufficient to ensure the 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 i

assumptions. |
|
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE SR 3.4.1.3
REQUIREMENTS
(continued) The 12 hour Surveillance Frequency for RCS total flow rate is performed

using the installed flow instrumentation. The installed flow instrumentation
provides indication as a percentage of total flow rate based on the
precision calorimetric heat balance. Plant procedures specify the
percentage of the total flow rate required to meet the RCS total flow rate
limit. The 12 hour interval has been shown by operating practice to be
sufficient to regularly assess potential degradation and to verify operation
within safety analysis assumptions.

_

SR 3.4.1.4

Measurement of RCS total flow rate by performance of a precision
i

calorimetric heat balance once every 18 months after each refueling
allows the installed RCS flow instrumentation to be normalized and
verifies the actual RCS flow rate is greater than or equal to the minimum
required RCS flow rate. When performing a precision heat balance, the
instrumentation used for determining steam pressure, feedwater
pressure, feedwater temperature, and feedwater venturi Ap in the
calorimetric calculations shall be calibrated within 7 days prior to
performing the heat balance. j

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

This SR is modified by a Note that allows entry into MODE 1, without
having performed the SR, and placement of the unit in the best condition
for performing the SR. The Note states that the SR is not required to be
performed until 7 days after 2 95% RTP. This exception is appropriate
since the heat balance requires the plant to be at a minimum of 95% RTP
to obtain the stated RCS flow accuracies and the test is only a
confirmation of SR 3.4.1.4. The Surveillance shall be performed within 7 |

days after reaching 95% RTP. i

REFERENCES 1. USAR, Chapter 15.
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RCS Minimum Tamperctura for Critic:lity
B 3.4.2

8 3.4 REACTOR COOLANT SYSTEM (RCS)4

B 3.4.2 RCS Minimum Temperature for Criticality

BASES
.

_ . .

BACKGROUND This LCO is based upon meeting several major considerations before the
reactor can be made critical and while the reactor is critical, j

The first consideration is moderator temperature coefficient (MTC),
LCO 3.1.3, " Moderator Temperature Coefficient (MTC)." In the transient
and accident analyses, the MTC is assumed to be in a range from slightly
positive to negative and the operating temperature is assumed to be
within the nominal operating envelope while the reactor is critical. The
LCO on minimum temperature for criticality helps ensure the plant is

'

operated consistent with these assumptions.

The second consideration is the protective instrumentation. Because
certain protective instrumentation (e.g., excore neutron detectors) can be
affected by moderator temperature, a temperature value within the
nominal operating envelope is chosen to ensure proper indication and
response while the reactor is critical.

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

The fourth consideration is that the reactor vessel is above its minimum nil,

ductility transition reference temperature when the reactor is critical.

APPLICABLE Although the RCS minimum temperature for criticality is not itself an initial
SAFETY ANALYSES condition assumed in Design Basis Accidents (DBAs), the closely aligned

temperature for hot zero power (HZP) is a process variable that is an
initial condition of DBAs, such as the rod cluster control assembly (RCCA)
withdrawal, RCCA ejection, and main steam line break accidents
performed at zero power that either assumes the failure of, or presents a
challenge to, the integrity of a fission product barrier.

> Wolf Creek- Unit 1 B 3.4.2-1 Revision 0
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RCS Minimum Temperr.ture for Criticality
B 3.4.2

BASES -

APPLICABLE All low power safety analyses assurne initial RCS loop temperatures 2 the
SAFETY ANALYSES HZP temperature of 557'F (Ref.1). The minimum temperature for

(continued) criticality limitation provides a small band,6 F, for critical operation below
HZP. This band allows critical operation below HZP during plant startup
and does not adversely affect any safety analyses since the MTC is not
significantly affected by the small temperature difference between HZP ;

and the minimum temperature for criticality.

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

LCO Compliance with the LCO ensures that the reactor will not be made or
maintained critical (4 21.0) with an operating loop's temperature less
than a small band below the HZP temperature, which is assumed in the
safety analysis. Failure to meet the requirements of this LCO may
produce initial conditions it onsistent with the initial conditions nsumed
in the safety analysis.

APPLICABILITY in MODE 1 and MODE 2 with 4 21.0, LCO 3.4.2 is applicable since the
reactor can only be critical (4 21.0) in these MODES.

The special test exception of LCO 3.1.8, " PHYSICS TESTS Exceptions -
MODE 2," permits PHYSICS TESTS to be perfonned at s 5% RTP with
RCS loop average temperatures slightly lower than normally allowed so
that fundamental nuclear characteristics of the core can be verified. In
order for nuclear characteristics to be accurately measured, it may be
necessary to operate outside the normal restrictions of this LCO. For
example, to measure the MTC at beginning of cycle, it is necessary to
allow RCS loop average temperatures to fall below Tno w, which may
cause RCS loop average temperatures to fall below the temperature limit
of this LCO.

ACTIONS AJ

If the parameters that are outside the limit cannot be restored, 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 4 < 1.0 within
30 minutes. Taking the plant to MODE 2 with Keff < 1.0 is for the purpose
of meeting the LCO Mode Applicability requirements within the allowed

Wolf Creek - Unit 1- B 3.4.2-2 Revision 0

i

!
4



7

RCS Minimum Tcmperature for Critic:lity
B 3.4.2

i

I
'

BASES

ACTIONS AJ (continued)

Completion Time. In accordance with plant procedures, the plant is
brought to MODE 3 to allow for more stable plant conditions prior to
resumption of power operation. Rapid reactor shutdown can be readily j

and practically achieved within a 30 minute period. The allowed time is
reasonable, based on operating experience, to reach MODE 3 in an
orderly manner and without challenging plant systems.

]
,

SURVEILLANCE SR 3.4.2.1
REQUIREMENTS

RCS loop average temperature is required to be verified at or above
551*F every 12 hours.

The SR to verify operating RCS loop average temperatures every 12
hours to verify 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 1. USAR, Chapter 15.

1

|

|

!
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RCS P/T Limits
. B 3.4.3

i

| 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, 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 specific 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 American Society of
Mechanical Engineers (ASME) Code, Section Ill, Appendix G (Ref. 3).

The neutron embrittlement effect on the material toughness is reflected by
increasing the nil ductility reference temperature (RTc) as exposure to
neutron fluence increases.

.

| The actual shift in the RTa f the vessel material will be establishedo
| periodically by removing and evaluating the irradiated reactor vessel

material specimens, in accordance with ASTM E 185 (Ref. 4) and

f
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RCS P/T Limits
B 3.4.3

BASES

BACKGROUND Appendix H of 10 CFR 50 (Ref. 5). The operating P/T limit curves will be
(continued) adjusted, as necessary, based on the evaluation findings and the

recommendations of Regulatory Guide 1.99 (Ref. 6).

The P/T limit curves are composite curves established by superimposing
limits derived from stress ana.jses 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 curve includes the Reference 2 requirement that it be
t 40 F above the heatup curve or the cooldown curve, and not less than
the minimum permissible temperature for ISLH testing. However, the
criticality curve is not operationally limiting; a more restrictive limit exists in
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 structuralintegrity of the RCPB components.
The ASME Code, Section XI, Appendix E (Ref. 7), provides a
recommended methodology for evaluating an operating event that causes
an excursion outside the limits.

APPLICABLE The P/T limits are not derived from Design Basis Accident (DBA) -
SAFETY ANALYSES 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. Although the
P/T limits are not derived from any DBA, the P/T limits are acceptance
limits since they preclude' operation in an unanalyzed condition.

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

Wolf Creek - Unit 1 ' B 3.4.3-2 Revision 0



RCS P/T Limits
B 3.4.3

BASES-

LCO- The two elements of this LCO are:

a. The limit curves for heatup, cooHown, and Inservice Leak and
Hydrostatic (ISLH) testing; and

b. Limits on the rate of change of temperature.

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

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.

|
Exceeding the LCO limits places the reactor vessel outside of the bounds ;
of the stress analyses and can increase stresses in other RCPB i

components. The consequences depend on several factors, as follow:
1

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 I

material.

1

APPLICABILITY The RCS P/T limits LCO 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 ouring heatup or cooldown (MODES 3,4, and 5) or

' ISLH testing, their Applicability is at all times in keeping with the concem
for nonductile failure. The limits do not apply to the pressurizer.

- During MODES 1 and 2, other Technical Specifications provide limits for i

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

.
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RCS P/T Limits
,B 3.4.3

BASES

APPLICABILITY Temperature for Criticality"; and Safety Limit 2.1, " Safety Limits," also
(continued) provide operational restrictions for pressure and temperature.

Furthermore, MODES 1 and 2 are above the temperature range of
concem for nonductile failure, and stress analyses have been performed
for normal maneuvering profiles, such as power ascension or descent.

ACTIONS A.1 and A.2

Operation outside the P/T limits during MODE 1, 2, 3, or 4 must be
corrected so that the RCPB is retumed to a condition that has been
venfied by stress analyses.

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

manner.

Besides restoring operation within limits, an evaluatiort :s required to
determine if RCS operation can continue. The evaluatiin 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, Appenoix E (Ref. 7), may be used to support the
evaluation. However, its use is restricted to evaluation of the vessel
belt;ine.

The 72 hour Completion Time is reasonable 19 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. |

I
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RCS P/T Limits
B 3.4.S

BASES 1

ACTIONS B.1 and 8.2
(continued)

If a Required Action and associated Completion Time of Condition A ara
not met, the plant must be placed in a lower MODE because either the
RCS remained in an unacceptable P/T region for an extended period of 1

increased stress or a sufficiently severe event caused entry into an
unacceptable region. Either possibility indicates a need for more careful
examination of the event, best accomplished with the RCS at reduced
pressure and temperature. In reduced pressure and temperature
conditions, the possibility of propagatiori with undetected flaws is
decreased.

If the reo"3 red restoration activity cannot be accomplished within
30 m ', ,, Required Action B.1 and Required Action B.2 must be
implemented to reduce pressure and temperature.

It the required evaluation for continued operation cannot be accomplished
within 72 hours or the results are indeterminate or unfavorable, action

i
must proceed to reduce pressure and temperature as specified in j
Required Action B.1 and Required Action B.2. A favorable evaluation

|
must be completed and documented before retuming to operating '

pressure and temperature conditions.

Pressure and temperature are reduced by bringing the plard to MODE 3
within 6 hours and to MODE 5 with RCS pressure < 500 psig within
36 hours.

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

C.1 and C.2

Actions must be initiated immediately to correct operation outside of the
P/T limits at times other than when in MODE 1,2, 3, or 4, so that the
RCPB is retumed to a condition that has been verified by stress analysis.

The immediate Completion Time reflects the urgency of initiating action to
restore 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.

.
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RCS PTT Limits
B 3.4.3

BASES -

)

ACTIONS C.1 and C.2 (continued)

Besides restoring operation within limits, an evaluation is required to
determine if P.CS operation can continue. The evaluation must verify that
the RCPB integrity remains acceptable and must be completed prior to
entry into MODE 4. Several methods may be used, including comparison
with pre-analyzed transients in the stress analyses, or inspection of the
components.

ASME Code, Section XI, Appendix E (Ref. 7), may be used to support the
evaluation. However, its use is restricted to evaluation of the vessel
beltline.

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 incufficient
because higher than analyzed stresses may have occurred and may have
affected the RCPB integrity.

SURVEILLANCE SR 3.4.3.1
REQUIREMENTS

Verification that operation is within the PTLR u its is required everym
30 minutes when RCS pressure and temperature conditias are
undergoing planned changes. This Freqaency 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 assessmer.. :nd 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 only requires this SR to be performed
during system heatup, cooldown, and ISLH testing. No SR is given for
criticality operstions because LCO 3.4.2 contains a more restrictive
requirement.
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RCS P/T Limits
B 3.4.3

BASES

REFERENCES 1. WCAP-14040-NP-A, Rev. 2, January 1996.

2. 10 CFR 50, Appendix G.

3. ASME, Boiler and Pressure Vessel Code, Section lil, Appendix G.

4. ASTM E 185-79.

5. 10 CFR 50, Appendix H.

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

7. ASME, Boiler and Pressure Vessel Code, Section XI, Appendix E.

l
.

|

|

|

|
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RCS Locc. - Mod:s 1 end 2
B 3.4.4

B 3.4 REACTOR COOLANT SYSTEM (RCS)

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 produt.t release to the
environment; and

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

The reactor coolant is circulated through four loops connected in parallel
to the reactor vessel, each containing an SG, a reactor coolant pump
(RCP), and appropriate flow and temperature instrumentation for both
control and protection. The reactor vessel contains the clad fuel. The
SGs provide the heat sink to the isolated secondary coolant. The RCPs
circulate the coolant through the reactor vessel and SGs at a sufficient
rate to ensure proper heat transfer and prevent fuel damage. This forced
circulation of the reactor coolant ensures mixing of the coolant for proper
boration and chemistry control.

_

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

reactor pcwerlevel, core parameters, and safety system setpoints. The
important aspect for this LCO is the reactor coolant forced flow rate, which

!
is represented by the number of RCS loops in service. |

All of the accidont/ safety analyses performed at full rated thermal power
assume that all four RCS loops are in operation as an initial condition.

I

i
i
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RCS Loops-Modrs 1 and 2
B 3.4.4

BASES

APPLICABLE Some accident / safety analyses have been performed at zero power
- SAFETY ANALYSES conditions assuming only two RCS loops are in operation to
- (continued) conservatively bound lower modes of operation. The events which

assume only two RCPs in operation include the uncontrolled RCCA Bank
withdrawal from subcritical event and the hot zero power rod ejection
events. While all accident / safety analyses performed at full rated thermal
power assume that all the RCS loops are in operation, selected events
examine the effects resulting from a loss of RCP operation. These
include the complete and partial loss of forced RCS flow, RCP locked
rotor, and RCP shaft break events. For each of these events, it is
demonstrated that all the applicable safety criteria are satisfied. For the
remaining accident / safety analyses, operation of all four RCS loops during
the transient up to the time of reactor trip is assumed tt ereby ensuring
that all the applicable acceptance criteria are satisfied. Those transients
analyzed bepnd the time of reactor trip were examined assuming that a
loss of offsite power occurs which results in the RCPs coasting down.

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

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

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

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

APPLICABILITY In MODES 1 and 2, the reactor when critical 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.

!
_ _ .
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RCS Loops-Mod:s 1 and 2
B 3.4.4

BASES

APPLICABILITY The decay heat production rate is much lower than the full power heat
(continued) rate. As such, the forced circulation flow and heat sink requirements are

reduced for lower, noncritical MODES as indicated by the LCC5 for
MODES 3,4, and 5.

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

' LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant
Circulation- High Water Level" (MODE 6); and

LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant
Circulation - Low Water Level" (MODE 6).

.

ACTIONS A1_

'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.

The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging safety systems.

SURVEILLANCE SR 3.4.4.1
REQUIREMENTS

This SR requires vtrification every 12 hours that each RCS loop is in
operation.- Verificatie may include flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal
while maintaining the margin to DNB. T he Frequency of 12 hours is
sufficient considering other indications and alarms available to the
operator in the control room to monitor RCS loop performance.

REFERENCES 1. USAR, Chapter 15.
.

. .
. .
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RCS Loops - MODE 3
8 3.4.5

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.5 RCS Loops - MODE 3

BASES
. ..

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

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

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

APPLICABLE Whenever the reactor trip breakers (RTBs) are in the closed position and
SAFETY ANALYSES the control rod drive mechanisms (CRDMs) are energized, an inadvertent

rod withdrawal from subcritical, resulting in a power excursion, is possible.
Such a transient could be caused by a malfunction of the Rod Control
System. In addition, the possibility of a power excursion due to the
ejection of an inserted control rod is possible with the breakers closed or
open. Such a transient could be caused by the mechanical failure of a
CRDM.

Therefore, in MODE 3 with the Rod Control System capable of rod
withdrawal, accidental control rod withdrawal from subcritical is postulated
and requires at least two RCS loops to be OPERABLE and in operation to
ensure that the accident analyses limits are met. For those conditions
when the Rod Control System is not capable of rod withdrawal, two RCS
loops are required to be OPERABLE, but only one RCS loop is required
to be in operation to be consistent with MODE 3 accident analyses.

l
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RCS Loops - MODE 3
B 3.4.5 I

BASES

APPLICABLE The operation of one RCP in MODES 3,4, and 5 provides adequate flow
SAFETY ANALYSES to ensure mixing, prevent stratification, and produce gradual reactivity

(continued) - changes during RCS boron concentration reductions. With no reactor
coolant loop in oraration in either MODES 3,4, or 5, boron dilutions must
be terminated and dilution sources isolated. The boron dilution analysis in
these MODES take credit for the mixing volume associated with having at
least one reactor coolant loop in operation (Ref.1).

Failure to provide decay 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 satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require that at least two RCS loops be
OPERABLE. In MODE 3 with the Rod Control System capable of rod
withdrawal, two RCS loops must be in operation. Two RCS loops are
required to be in operation in MODE 3 with the Rod Control System
capable of rod withdrawal due to the postulation of a power excursion d

'because of an inadvertent control rod withdrawal. The required number of
RCS loops in operation ensures that the Safety Limit criteria will be met
for all of the postulated accidents.

When the Rod Control System is not capable of rod withdrawal only one
RCS loop in operation is necessary to ensure removal of decay heat from
the core and homogenous boron concentration throughout the RCS. An
additional RCS loop is required to be OPERABLE to ensure that -

redundancy for heat removal is maintained.

Note 1 permits all RCPs to be removed from operation for s 1 hour per 1

8 hour period. The purpose of the Note is to perform tests that are
required to be performed without flow or pump noise. One of these tests
is validation of the pump coastdown' curve used as input to a number of
accident analyses including a loss of flow accident. This test is generally
performed in MODE 3 during the initial startup testing program, and as
such should only be performed once. If, however, changes are made to
the RCS that would cause a change to the flow characteristics of the
RCS, the input values of the coastdown curve must be revalicated by
coniucting the test again.

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

Wolf Creek - Unit 1 B 3.4.5-2 Revision 0
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RCS Loops - MODE 3
8 3.4.5

BASES
-

.

LCO a. No operations are permitted that would dilute the RCS boron
(continued) concentration, thereby maintaining the margin to criticality. Boron

reduction is prohibited because a uniform concentration distribution i

throughout the RCS cannot be ensured when in natural circulation;
and

b. Core outlet temperature is maintained at least 10 F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

)

Note 2 requires that the secondary side water temperature of each SG be
s 50*F above each of the RCS cold leg temperatures before the start of

3

an RCP with any RCS cold leg temperature s 368 F. This restraint is to
prevent a low temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop consists of one OPERABLE RCP and one
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level specified in
SR 3.4.5.2. An RCP is OPERABLE if it is capable of being powered and
is able to provide forced flow if required.

APPLICABILITY In MODE 3, this LCO ensures forced circulation c' *u reactor coolant to
remove decay heat from the core and to provide pioper boron mixing.
The most stringent condition of the LCO, that is, two RCS loops
OPERABLE and two RCS loops in operation, applies to MODE 3 with the

' Rod Control System capable of rod withdrawal. The least stringent
condition, that is, two RCS loops OPERABLE and one RCS loop in |
operation, applies to MODE 3 with the Rod Contral System not capable of j
rod withdrawal. i

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops - MODEF 0 and 2"; !

LCO 3.4.6, "RCS Loops - MODF,4"; l
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled";
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).
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RCS Loops - MODE 3
B 3.4.5

BASES

ACTIONS AJ

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

B;l

if restoration is not possible within 72 hours, the unit must be brought to
MODE 4. In MODE 4, the unit may be placed on the Residual Heat
Removal System. The additional Completion Time of 12 hours is
compatible with required operations to achieve cooldown and
depressurization from the existing plant conditions in an orderly manner
and without challenging plant systems.

C.1 and C.2

If the required RCS loop is not in operation, and the Rod Control System
is capable of rod withdrawal, the Required Action is either to restore the
required RCS loop to operation or to place the Rod Control System in a
condition incapable of rod withdrawal (e.g., by de-energizing all CRDMs,
by opening the RTBs or dc-energizing the motor generator (MG) sets).
When the Rod Control System is capable of rod withdrawal, it is i

postulated that a power excursion could occur in the event of an
inadvertent control rod withdrawal. This mandates having the heat
transfer capacity of two RCS loops in operation. If only one loop is in
operation, the Rod Control System must be rendered incapable of rod
withdrawal. The Completion Time of 1 hour to restore the requ; red RCS
loop to operation or defeat the Rod Control System is adequate to
perform these operations in an orderly manner without exposing the unit
to risk for an undue time period.

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

If four RCS loops are inoperable or no RCS loop is in operation, except as
during conditions permitted by the Note in the LCO section, place the Rod
Control System in a condition incapable of rod withdrawal (e.g., by

Wolf Creek - Unit 1 B 3.4.5-4 Revision 0
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RCS Loops - MODE 3
B 3.4.5

BASES

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

de-energizing all CRDMs, by opening the RTBs or de-energizing the MG
sets). All operations involving a reduction of RCS boron concentration
must be suspended, and action to restore one of the FTS loops to
OPERABLE status and operation must be initiated. Addition of borated
water with a concentration greater than or equal to the minimum required
RWST concentration but less than the actual RCS boron concentration
shall not be considered a reduction in boron concentration (Ref. 2). Bcron
dilution requires forced circulation for proper mixing, and defeating the
Rod Control System removes the possibility of an inadvertent rod
withdrawal. The immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to restore must be
continued until one loop is restored to OPERABLE status and operation.

SURVEILLANCE SR 3.4.5.1
REQUIREMENTS

This SR requires verification every 12 hours that the required loops are in
operation. Verification may include flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RCS loop
performance.

SR 3.4.5.2

SR 3.4.5.2 requires verification of SG OPERABILITY. SG OPERABILITY
is verified by ensuring that the secondary side narrow range water level is
2 6% for required RCS loops. If the SG secondary side narrow range !

water level is < 6%, the tubes may become uncovered and the associated !
loop may not be capable of providing the heat sink for removal of the
decay heat. The 12 hour Frequency is considered adequate in view of :
other indications available in the control room to alert the operator to a j
loss of SG level. '

|

'

|
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RCS Loops - MODE 3
8 3.4.5

3

BASES

SURVEILLANCE SR 3.4.5.3
REQUIREMENTS

(continued) Verification that the required RCPs are OPERABLE ensures that safety
analyses limits are met. The requirement also ensures that an additional
RCP can be placed in operation, if needed, to maintain decay heat
removal and reactor coolant circulation. Verification is periormed by
verifying proper breaker alignment and power availability to the required
RCPs.

REFERENCES 1. USAR, Section 15.4.6.

2. NRC letter (W. Reckley to N. Cams) dated November 22,1993:
"WMf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Change."

)

)

!

!

)

,

i
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RCS Loops - MODE 4
B 3.4.6

- B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops - MODE 4_
3

i

BASES i
. .

.

_ _ _

BACKGROUND in MODE 4, the primary function of the reactor coolant is the removal of
,

decay heat and the transfer of this heat to either the steam generator !
(SG) secondary side coolant or the component cooling water via the

'

residual heat removal (RHR) heat exchangers. The secondary function of
the reactor coolant is to act as a carrier for soluble neutron poison, boric
acid.

The reactor coolant is circulated through four RCS loops cor'nected in
parallel to the reactor vessel, each loop containing an SG, a reactor
coolant pump (RCP), and appropriate flow, pressure, level, and
temperature instrumentation for control, protection. and indication. The
RCPs circulate the coolant through the reactor vessel and SGs at a
sufficient rate to ensure proper heat transfer and to prevent boric acid
stratification.

In MODE 4, either RCPs or RHR loops can be used to provide forced
circulation. The intent of this LCO is to provide forced flow from at least
one RCP or one RHR loop for decay heat removal and transport. The i
flow provided by one RCP loop or RHR loop is adequate for decay heat |
removal. The other intent of this LCO is to require that two paths be
available to provide redundancy for decay heat removal.

APPLICABLE in MODE 4, RCS circulation is considered in the determination of the time
SAFETY ANALYSES available for mitigation of the accidental boron dilution event.

The operation of one RCP in MODES 3,4, and 5 provides adequate flow
to ensure mixing, prevent stratification, and produce gradual reactivity
changes during RCS boron concentration reductions. With no reactor
coolant loop in operation in either MODES 3,4, or 5, boron dilutions must
be terminated and dilution sources isolated. The boron dilution analysis in
these MODES take credit for the mixing volume associated with having at
least one reactor coolant loop in operation (Ref.1).

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

4
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RCS Loops-MODE 4
B 3.4.6

BASES

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

Note 1 permits all RCPs or RHR pumps to be removed from operation for
s 1 hour per 8 hour period. The purpose of the Note is to permit tests that
are required to be performed without flow or pump noise. The 1 hour time
period is adequate to perform the necessary testing, and operating
experience has shown that boron stratification is not a problem during this
short period with no forced flow.

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

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

b. Core outlet temperature is maintained at least 10 F t:elow
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 requires that the secondary side water temperature of each SG be
s 50*F above each of the RCS cold leg temperatures before the start of

- an RCP with any RCS cold leg temperature s 368 F. This restraint is to
: prevent a low temperature overpressure event due to a thermal transient
when an RCP is started.

An OPERABLE RCS loop is comprised of an OPERABLE RCP and an
OPERABLE SG in accordance with the Steam Generator Tube
Surveillance Program, which has the minimum water level specified in
SR 3.4.6.2. I

Similarly for the RHR System, an OPERABLE RHR loop comprises an
OPERABLE RHR pump capable of providing forced flow to an
OPERABLE RHR heat exchanger. RCPs and RHR pumps are
OPERABLE if they are capable of being powered and are able to provide
forced flow if required.

Wolf Creek - Unit 1 B 3.4.6-2 Revision 0
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RCS Loops-MODE 4
B 3.4.6

i

BASES' -

APPLICABILI n' In MODE 4, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing.
One loop of either RCS or RHR provides sufficient circulation for these

[ purposes. However, two loops consisting of any combination of RCS and
| RHR loops are required to be OPERABLE to meet single failure
! considerations.

Operation in other MODES is covered by:

LCO 3.4.4 "RCS Loops-MODES 1 and 2";
: LCO 3.4.5, "RCS Loops-MODE 3";
i LCO 3.4.7, "RCS Loops-MODE 5, Loops Filled";

LCO 3.4.8, "RCS Loops-MODE 5, Loops Not Filled";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation-High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).

ACTIONS A.1 and A.2

If one required loop is inoperable, redundancy for heat removal is lost.
Action must be initiated to restore a second RCS or RHR loop to
OPERABLE status. The immediate Completion Time re?ects the
importance of maintaining the availability of two paths for heat remova;.

The unit must be brought to MODE 5 within 24 hours if, as indicated in the
Note to Required Action A.2, one RHR loop is OPERABLE. Bringing the
unit to MODE 5 is a conservative action with regard to decay heat
removal. With only one RHR loop OPERABLE, redundancy fcr decay
heat removal is lost and, in the event of a loss of the remaining RHR loop,
it would be safer to initiate that loss from MODE 5 (s 200 F) rather than
MODE 4 (200 to 350 F). The Completion Time of 24 hours is a

,

reasonable time, based on operating experience, to reach MODE 5 from |
MODE 4 in an orderly manner and without challenging plant systems. i

!
i

B.1'and B.2

If ria loop is OPERABLE or in operation, except during conditions
permitted by Note 1 in the LCO section, all operations involving a
reduction of RCS boron concentration must be suspended and action to

.

| restore one RCS or RHR loop to OPERABLE status and operation must ;

be initiated. Addition of borated water with a concentration greater than or

Wolf Creek - Unit 1 B 3.4.6-3 Revision 0
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RCS Loops-MODE 4
8 3.4.6

-BASES

ACTIONS - B.1 and B.2 (continued)

equal to the minimum required RWST concentration but less than the
. actual RCS boron concentration shall not be considered a reduction in
boron concentration (Ref. 2). Boron dilution requires forced circulation
from at least one RCP for proper mixing, so that inadvertent criticality may
be prevented. The immediate Completion Times reflect the importance of
maintaining operation for decay heat removal. The action to restore must
be continued until one loop is restored to OPERABLE status and
operation.

-

SURVElLLANCE SR 3.4.6.1
REQUIREMENTS

This SR requires verification every 12 hours that one RCS or RHR loop is
in operation. Verification may include flow rate, temperature, or pump
status monitoring, which help ensure that forced flow is providing heat
removal. The Frequency of 12 hours is suf*icient considering other
indications and alarms available to the operator in the control room to
monitor RCS and RHR loop performance.

SR 3.4.6.2
I

SR 3.4.6.2 requires verification of SG OPERABILITY. SG OPERABILITY-
is verified by ensuring that the secondary side narrow range water level is
2 6% for required RCS loops. If the SG secondary side narrow range
water levelis < 6%, the tubes may become uncovered and the associated
loop may not be capable of providing the heat sink necessary for removal
of decay heat. The 12 hour Frequency is considered adequate in view of
other indications available in the control room to alert the operator to the
loss of SG level.

SR 3.4.6.3

Verification that the required pump is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operation, if needed, to
maintain decay heat removal ano reactor coolant circulation. Verification |

is performed by verifying proper breaker alignment and oower available to
the required pump. 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.

. Wolf Creek - Unit 1 B 3.4.6-4 Revision 0
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RCS Loops - MODE 4,

B 3.4.6

BASES

REFERENCES 1. USAR, Section 15.4.6

2. NRC letter (W. Reckley to N. Carns) dated November 22,1993:
" Wolf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Change."

.. -. . - - - - . . - . - .-
.

I,

i
|

|
|

|

,

O
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

l
|

B 3.4 REACTOR COOLANT SYSTEM (RCS)
'

| B 3.4.7 RCS Loops - MODE 5, Loops Filled
!

!

| BASES. .
.

. -

BACKGROUND in MODE 5 with the RCS loops 'illed, the primary function of the reactor
, coolant is the removal of decay heat and transfer of this heat either to the
! steam generator (SG) secondary side coolant via natural circulation
; (Ref. 3) or the component cooling water via the residual heat removal
; (RHR) heat exchangers. While the principal means for decay heat

removal is via the RHR System, the SGs are specified as a backup
means for redundancy. Even though the SGs cannot produce steam in

!

this MODE, they are capable of being a heat sink due to their large
contained volume of secondary 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 c
carrier for soluble neutron poison, boric acid.

In MODE 5 with RCS loops filled, the reactor coolant is circulated by
means of two RHR loops connected to the RCS, each loop containing an
RHR heat exchanger, an RHR pump, and appropriate flow and
temperature instrumentation for control, protection, and 3^dication. One
RHR pump circulates the water through the RCS at a sufficient rate to
prevent boric acid stratification, but is not sufficient for the boron dilution
analysis discussed below.

- The number of loops in operation can vary to suit the operational needs.
The intent of this LCO is to provide forced flow from at least one RHR loop
for decay heat removal and transport. The flow provided by one RHR ;

loop is adequate for decay heat removal. The other intent of this LCO is ;
to require that a second path be available to provide redundancy for heat i

removal.

The LCO provides for redundant paths of decay heat removal capability.
The first path can be an RHR loop that must be OPERABLE and in
operation. The second path can be another OPERABLE RHR loop or
maintaining two SGs with secondary side wide range water levels above
66% to provide an alternate method for decay heat removal via natural
circulation (Ref. 3).

Wolf Creek - Unit 1 B 3.4 7-1 Revision 0
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RCS Loops - MODE 5, Loops Filt;d
B 3.4.7

BASES

APPLICABLE In MODE 5, RCS circulation is considered in the determination of the time
' SAFETY ANALYSES available for mitigation of the accidental boron dilution event.

The operation of one RCP in MODES 3,4, and 5 provides adequate flow
. to ensure mixing, prevent stratification, and produce gradual reactivity
changes during RCS boron concentration reductions. With no reactor
coolant loop in operation in either MODES 3,4, or 5, boron dilutions must
be terminated and dilution sources isolated. The boron dilution analysis in,

. these MODES take credit for the mixing volume associated with having at
least one reactor coolant loop in operation (Ref.1).

RCS Loops-MODE 5 (Loops Filled) satisfies Criterion 4 of 10 CFR -

50.36(c)(2)(ii).

LCO The purpose of this LCO is to require that at least one of the RHR loops
be OPERABLE and in operation with an additional RHR loop OPERABLE
or two SGs with secondary side wide range water level 2 66%. Any
narrow range level indication above 6% will ensure the SG tubes are
covered. One RHR loop provides sufficient forced circulation to perform
the safety functions of the reactor coolant under these conditions. An )
additional RHR loop is required to be OPERABLE to meet single failure
considerations. However, if the standby RHR loop is not OPERABLE, an

' acceptable altemate method is two SGs with their secondary side wide
range water levels 2 66%. Should the operating RHR loop fail, the SGs
could be used to remove the decay heat via natural circulation.

Note 1 permits all RHR pumps to be removed from operation for s 1 hour
per 8 hour period. The purpose of the Note is to permit tests that are
required to be performed without flow or pump noise. The 1 hour time

]period is adequate to perform the necessary testing, and operating
experience has shown that boron stratification is not likely during this
short period with no forced flow.

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

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

Wolf Creek - Unit 1 B 3.4.7-2 Revision 0 i
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

| BASES
!

LCO b. Core out'st temperature is maintained at least 10 F below
'

(continued) saturatio 1 temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 allows one RHR loop to be inoperable for a period of up to
2 hours, provided that the other RHR loop is OPERABLE and in
operation. This permits periodic surveillance tests to be performed on the

i inoperable loop during the only time when such testing is safe and
possible.

| Note 3 requires that the secondary side water temperature of each SG be
; s 50 F above each of the RCS cold leg temperatures before the start of a

reactor coolant pump (RCP) with any RCS cold leg temperature s 368 F.
This restriction is to prevent a low temperature overpressure event due to
a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MCDE 4 during
a planned heatup by permitting removal of RHR loops from operation
when at least one RCS loop is in operation. This Note provides for the
transition to MODE 4 where an RCS loop is permitted to be in operation
and replaces the RCS circulation function provided by the RHR loops.

RHR pumps are OPERABLE if they are capable of being powered and
are able to provide forced 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 Steam Generator
Tube Surveillance Program.

>

APPLICABILITY in MODE 5 with RCS loops filled, this LCO requires forced circulation of
the reactor coolant to remove decay heat from the core and to provide
proper boron mixing. One loop of RHR provides sufficient circulation for
these purposes. However, one additional RHR loop is required to be
OPERABLE, or the secondary side wide range water level of at least two
SGs is required to be 2 66%.

Operation in other MODES is covered by:
,-

LCO 3.4.4, "RCS Loops-MODES 1 and 2";
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"; I
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation- High Water Level" (MODE 6); and
j

I
|
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RCS Loops - MODE 5, Loops Filled
B 3.4.7

BASES

APPLICABILITY - LCO 3.E6, " Residual Heat Removal (RHR) and Coolant
(continued) Circulation - Low Water Leve!" (MODE 6).

ACTIONS A.1 and A.2

' If one RHR loop is inoperable and the required SGs have secondary side
wide range water levels < 66%, redundancy for heat removal is lost.
Action must be initiated immediately to restore a second RHR loop to
OPERABLE status or to restore the required SG secondary side water
levels.' Either Required Action A.1 or Required Action A.2 will restore
redundant heat removal paths. The immediate Completion Time reflects
the importance of maintaining the availability of two paths for heat
removal.

B.1 and B.2 '

if no RHR loop is in operation, except during conditions permitted by
Notes 1 and 4, or if no loop is OPERABLE, all operations involving a
reduction of RCS boron concentration must be suspended and action to
restore one RHR loop to OPERABLE status and operation must be
initiated. Addition of borated water with a concentration greater than or
equal to the minimum required RWST concentration but less than the
actual RCS boron concentration shall not be considered a reduction in
boron concentration (Ref. 2). To prevent inadvertent criticality during a
boron dilution, forced circulation from at least one RCP is required to
provide proper mixing. The immediate Completion Times reflect the
importance of maintaining operation for heat removal.

SURVEILLANCE SR 3.4.7.1
REQUIREMENTS

This SR requires verification every 12 hours that the required loop is in
operation. Verification may include flow rate, temperature, or pump r;atus
monitoring, which help enhure that forced flow is providing heat rernoval.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to monitor RHR loop
performance.

Wolf Creek - Unit 1 B 3.4.7-4 Revision 0
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RCS Loops - MODE 5, Loops Fill:d
B 3.4.7

BASES

SURVEILLANCE SR 3.4.7.2
'

REQUIREMENTS
(continued) Verifying that at least two SGs are OPERABLE by ensuring their

secondary side wide range water levels are 2 66% ensures an alternate
decay heat removal method is available via natural circulation in the event .
that the second RHR loop is not OPERABLE. Any narrow range level
indication above 6% will ensure the SG tubes are covered. If both RHR
loops are OPERABLE, this Surveillance is not needed. The 12 hour
Frequency is considered adequate in view of other indications available in
the control room to alert the operator to the loss of SG level.

SR 3.4.7.3

Verification that a second RHR pump is OPERABLE ensures that an
additional pump can be placed in operation, if needed, to maintain decay
heat removal and reactor coolant circulation. Verification is performed by
verifying proper breaker alignment and power available to the RHR pump.

.

'

If secondary side wide range water level is 2 66% in at least two SGs, this
Surveillance is not needed. The Frequency of 7 days is considered

'

reasonable in view of other administrative controls available and has been i

shown to be acceptable by operating experience. |
)

REFERENCES 1. USAR, Section 15.4.6.

2. NRC letter (W. Reckley to N. Cams) dated November 22,1993: !

" Wolf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Change." j

3. NRC Information Notice 95-35, " Degraded Ability of SGs to Remove |
Decay Heat by Natural Circult. tion,"

.
. .. .

. .

I
!

i
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RCS Loops - MODE 5 Loops Not Fill::d
,

B 3.4.8

8 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled

)

BASES
. . .

BACKGROUNr' In MODE 5 with the RCS loops not filled, the primary function of the
reactor coolant is the removal of decay heat generated in the fuel, and the
transfer of this heat to the component cooling water via the residual heat
removal (RHR) beat 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 RHR pumps can be used for coolant
circulation. The number of pumps in operation can vary to suit the
operational needs. The intent of this LCO is to provide forced flow from at
least one RHR pump for decay heat removal and transport and to require
that two paths be available to provide redundancy for heat removal.

APPLICABLE in VODE 5, RCS circulation is considered in the determination of the
SAFETY ANALYSES time 3;ailable for mitigation of the accidental boron dilution event. The

flow provided by one RHR loop is adequate for decay heat removal.

The operation of one RCP in MODES 3,4, and 5 provides adequate flow
to ensure mixing, prevent stratification, and produce gradual reactivity
changes during RCS boron concentration reductions. With no reactor
coolant loop in operation in either MODES 3,4, or 5, boron dilutions must
be terminated and dilution sources isolated. The boron dilution analysis in j
these MODES take credit for the mixing volume associated with having at
least one reactor coolant loop in operation (Ref.1).

RCS loops in MODE 5 (loops not filled) satisfies Criterion 4 of 10 CFR
50.36(c)(2)(ii).

i

LCO The . purpose of this LCO is to require that at least two RHR loops be '

OPERABLE and one of these loops be in operation. An OPERABLE loop;

i is one that has the capability of transferring heat from the reactor coolant
at a controlled rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of one running RHR pump meets the
LCO requirement for one loop in operation. An additional RHR loop is
required to be OPERABLE to meet single failure considerations.

1

wok Creek - Unit 1 B 3.4.8-1 Revision 0
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RCS Loops - MODE 5, Loops Not Fillrd
B 3.4.8

BASES

LCO Note 1 permits all RHR pumps to be removed from operation for s 1 hour.
' (continued) The circumstances for stopping both RHR pumps are to be limited to

situations when the outage time is short and core outlet temperature is
maintained at least 10 F below saturation temperature. The Note
requires reactor vessel water level be above the vessel flange to ensure

.

the operating RHR pump will not be intentionally deenergized during mid-.

loop operations.

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

An OPERABLE RHR loop is comprised of an OPERABLE RHR pump
capable of providing forced flow to an OPERABLE RHR heat exchanger.
RHR 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 RHR System. One RHR loop provides sufficient
capability for this purpose. However, one additional RHR loop is required
to be OPERABLE to meet single failure considerations.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops - MODES 1 and 2";
LCO 3.4.5, "RCS Loops - MODE 3";
LCO 3.4.6, "RCS Loops - MODE 4";
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled";
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant

Circulation - High Water Level" (MODE 6); and
LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

Circulation - Low Water Level" (MODE 6).

The Applicability is modified by a Note stating that entry into MODE i

5 - Loops Not Filled from MODE 5 - Loops Filled is not permitted while the
LCO is not met. This Note specifies an exception to LCO 3.0.4 nd would
prevent draining the RCS, which would e;iminate the possibility of SG heat
removal, while the RHR function was degraded.

Wolf Creek - Unit 1 B 3.4.8-2 Revision 0
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

|

!

BASES I

ACTIONS- AJ

If only one RHR loop is OPERABLE and in operation, redundancy for
RHR is lost. Action must be initiated to restore a second loop to
OPERABLE status. The immediate Completion Time reflects the
importance of maintaining the availability of two paths for heat removal.

i

B.1 and B.2 -

; if no required RHR loops are OPERABLE or in operation, except during'

conditions permitted by Note 1, all operations involving a reduction of
RCS boron concentration must be suspended and action must be initiated
immediately to restore an RHR loop to OPERABLE status and operation.

| Addition of borated water with a concentration greater than or equal to the
'

minimum required RWST concentration but less than the actual RCS
boron concentration shall not be considered a reduction in boron
concentration (Ref. 2). Boron dilution requires forced circulation from at
least one RCP for proper mixing so that inadvertent criticality can be
prevented. The immediate Completion Time reflects the importance of
maintaining operation for heat removal. The action to restore must
continue until one loop is restored to OPERABLE status and operation.

SURVEILLANCE SR 3.4.8.1
REQUIREMENTS

This SR requires verification every 12 hours that one loop is in operation.
Verification may include flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Frequency of 12 hours is sufficient considering other indications and
alarms available to the operator in the control room to inenitor RHR loop ;

performance. '

SR 3.4.8.2 i

i

Verification that a second RHR pump is OPERABLE ensures that an |
additional pump can be placed in operation, if needed, to maintain decay I
heat removal and reactor coolant circulation. Verification is performed by !
verifying proper breaker alignment and power available to the RHR pump.
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.

I
'
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RCS Loops - MODE 5, Loops Not Filled
B 3.4.8

BASES

REFERENCES 1. USAR, Section 15.4.6.

2. NRC letter (W. Reckley to N. Cams) dated November 22,1993:
" Wolf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Change."

|

!

|
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Prcssurizi;r
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.9 Pressurizer

BASES . . . _ _ . _ _ _ _ . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

BACKGROUND The pressurizer provides a point in the RCS where liquid and vapor are
maintained in equilibrium under saturated conditions for pressure control
purposes to prevent bulk boiling in the remainder of the RCS. Key

,

functions include maintaining required primary system pressure during i
steady state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during normal load
transients.

i

The pressure control components addressed by this LCO include the )
pressurizer water level, the required heaters, and their controls.

;

Pressurizer safety valves and pressurizer power operated relief valves ;

are addressed by LCO 3.4.10, " Pressurizer Safety Valves," and
LCO 3.4.11, " Pressurizer Power Operated Relief Valves (PORVs),"
respectively.

The intent of the LCO is to ensure that a steam bubble exists in the l

pressurizer prior to power operation to minimize the consequences of
potential pressure transients. The presence of a steam bubble is ;

consistent with analytical assumptions. Relatively small amounts of '

noncondensible gases can inhibit the condensation heat transfer between
the pressurizer spray and the steam, and diminish the spray effectiveness
for pressure control.

Electrical immersion heaters, located in the lower section of the
pressurizer vessel, keep the water in the pressurizer at saturation
temperature and maintain a constant operating pressure. A minimum
required available capacity of pressurizer heaters ensures that the RCS
pressure can be maintained. The capability to maintain and control
system pressure is important for maintaining subcooled conditions in the
RCS and ensuring the capability to remove core decay heat by either
forced or natural circulation of reactor coolant. Unless adequate heater
capacity is available, the hot, high pressure condition cannot be
maintained indefinitely and still provide the required subcooling margin in
the primary system. Inability to control the system pressure and maintain
subcooling under conditions of natural circulation flow in the primary
system could lead to a loss of single phase natural circulation and
decreased capability to remove core decay heat. Two groups of backup
pressurizer heaters are normally powered via the Class 1E4.16kV buses.
The heater loads will be shed after a safety injection or bus undervoltage
signal and manually sequenced back onto the Class 1E 4. :6kV buses.

Wolf Creek - Unit 1 B 3.4.9-1 Revision 0



Pr:ssuriz:r
B 3.4.9

BASES

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

for lower MODES are not limiting. All analyses performed from a critical
reactor condition assurne the existence of a steam bubble and saturated
conditions in the pressurizer. In making this assumption, the analyses
neglect the small fraction of noncondensible gases normally present.

Safety analyses presented in the USAR (Ref.1) do not take credit for
pressurizer heater operation; however, an impiicit initial condition
assumption of the safety analyses is that the RCS is operating at normal
pressure.

The maximum pressurizer water level limit, which ensures that a steam
bubble exists in the pressurizer, satisfias Criterion 2 of 10 CFR
50.36 (c)(2)(ii). Although the heaters are not specifically used in accident
analysis, the need to maintain subcooling in the long term during loss of
offsite power, as indicated in NUREG-0737 (Ref. 2), is the reason for
providing an LCO.

LCO The LCO requirement for the pressurizer to be OPERABLE with a water
volume s 1657 cubic feet, which is equivalent to '92%, ensures that a
steam bubble exists. Limiting the LCO maximum operating water level
preserves the steam space for pressure control. The LCO has been
established to ensure the capability to establish and maintain pressure
control for steady sta'.e operation and to minimize the consequences of
potential overpressure transients. Requiring the presence of a steam
bubble is also consistent with analytical assumptions.

The LCO requires two groups of backup pressurizer heaters to be
OPERABLE, each with a capacity 2150 kW, capable of being powered
from either the offsite power source or the emergency power supply. The
minimum heater capacity required is sufficient to maintain the RCS near
normal operating pressure when accounting for heat losses through the
pressurizer insulation. By maintaining the pressure near the operating
conditions. a wide margin to subcooling can be obtained in the loops.

.

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

Wolf Creek - Unit 1 B 3.4.9-2 Revision 0



|

Pr:ssuriz:r
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BASES

APPLICABILITY In MODES 1,2, and 3, there is a need to maintain the availability of
(continued) pressurizer heaters, capable of being powered from either the offsite

power source or the emergency powc supply. In the event of a loss of
offsite power, the initial conditions of these MODES give the greatest
demand for maintaining the RCS in a hot pressurized condition with loop

,

subcooling for an extended period. For MODE 4, 5, or 6, it is not
{necessary to control pressure (by heaters) to ensure loop subcooling for

heat transfer when the Residual Heat Removal (RHR) System is in
service, and therefore, the LCO is not applicable.

ACTIONS A.1, A.2, A.3, and A.4

|
Pressurizer water level control malfunctions or other plant evolutions may '

result in a pressurizer water level above the nominal upper limit, even with
the plant at steady state conditions. Normally the plant will trip in this
event since the upper limit of this LCO is the same as the Pressurizer
Water Level-High Trip.

If the pressurizer water level is not within the limit, action must be taken to |
bring the plant to a MODE in which the LCO does not apply. To achieve |
this status, within 6 hours the unit must be brought to MODE 3, with all j

rods fully inserted and incapable of withdrawal (e.g., by de-energizing all
CRDMs, by opening the RTBs, or de-energizing the motor generator ;

sets.) Additionally, the unit must be brought to MODE 4 within 12 hours.
This takes the unit out of the applicable MODES. '

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.

E.1,

i
If one required group of backup pressurizer heaters is inoperable, {
restoration is required within 72 hours. The Completion Time of 72 hours
is reasonable considering the anticipation that a demand caused by loss
of offsite power would be unlikely in this period. Pressure control may be
maintained during this time using the remaining OPERABLE backup
piessurizer heater group or the variable heater group. j

1

|

|

|
'

|
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B 3.4.9

BASES-

ACTIONS C.1 and C.2
(continued)

If one group of backup pressurizer heaters are inoperable and cannot be
restored in the allowed Completion Time of Required Action B.1, the plant
must be brought to a MODE in which the LCO does not apply. To achieve

- this status, the plant must be brought to MODE 3 within 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 chal|enging
plant systems.

SURVEILLANCE SR 3.4.9.1
REQUIREMENTS

This SR requires that during steady state operation, pressurizer level is
maintained below the nominal upper limit to provide a minimum space for
a steam bubble. The Surveillance is performed by observing the

~

indicated level. The 12 hour interval has been shown by operating
{

practice to be sufficient to regularly assess level for any deviation and
verify that operation is consistent with the safety analyses assumptions of
ensuring that a steam bubble exists in the pressurizer. Alarms are also
available for early detection of abnormal level indications.

I
I

SR 3.4.9.2

The SR is satisfied when the power supplies are demonstrated to be
capable of producing the minimum power and the associated backup
pressurizer heaters are verified to be at their design rating. This may be
done by energizing the heaters and measuring circuit current. The
Frequency of 18 months is considered adequate to detect heater
degradation.

REFERENCES 1. . USAR, Chapter 15.

2. NUREG-0737, November 1980.

|

|

1

|
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Pressuriz:r Saf;ty V:lv;s
B 3.4.10

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.10 Pressurizer Safety Valves

BASES
.--

CACKGROUND The pressurizer safety valves provide, in conjunction with the Reactor
Protection System, overpressure protection for the RCS. The pressuriter |
safety valves are of the pop type. The valves are spring loaded and self j
actuated by direct fluid pressure with backpressure compensation. The ]
safety valves are designed to prevent the systcm pressure from i

exceeding the system Safety Limit (SL),2735 psig, which is 110% of the i
design pressure. ;

!

!Because the safety valves are self actuating, they are considered
independent components. The relief capacity for each valve,
420,000 lb/hr at 2485 psig plus 3% accumulation, is based on postulated
overpressure transient conditions resulting from a complete loss of steam
flow to the turbine. This event reselts in the maximum surge rate into the
pressurizer, which specifies the minimum relief capacity for the safety
valves which is divided equcily between the three valves. The discharge !

flow from the preeswizer saict; valves is directed to the pressurizer relief j

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

Overpressure protection is required in MODES 1, 2, 3,4, 5, and 6 with
the reactor vessel head on; however, in MODE 3, with one or more RCS
cold leg temperatures s 368 F, MODE 4,5 and MODE 6 with the reactor
vessel head on, overpressure protection is provided by operating
procedures and by meeting the requirements of LCO 3.4.12, " Low
Temperature Overpressure Protection (LTOP) System."

The upper and lower pressure limits are based on the i 1% tolerance
requirement (Ref.1) for lifting pressures above 1000 psig. The lift setting
is for the ambient conditiens associated with MODES 1,2, and 3. This
requires either that the valves be set hot or that a correlation between hot
and cold settings be established.

The pressurizer safety valves are part of the primary success path and
mitigate the effects of postulated accidents. OPERABILITY of the safety
valves ensures that the RCS pressure will be limited to 110% of design
pressure.

Wolf Creek - Unit 1 B 3.4.10-1 Revision 0
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B 3.4.10

BASES

|-BACKGROUND The consequences of exceeding the American Society of Mechanical
(continued)- Engineers (ASME) pressure limit (Ref.1) could include damage to RCS

components, increased leakage, or a requirement to perform additiona!
stress analyses prior to resumption of reactor operation.

APPLICABLE All accident and safety analyses in the USAR (Ref. 2) that require safety
SAFETY ANALYSES valve actuation assume operation of three pressurizer safety valves to

limit increases in RCS pressure. The overpressure protection analysis
(Ref. 3) is also based on operation of three safety valves. Accidents that
could result in overpressurization if not properly terminated include:

a. Uncontrolled rod withdrawal from full power;

b. Loss of reactor coolant flow;

_ ; ..

c. Loss of external eleeficalload/ turbine trip;

d. Loss of normal feedwater;

e. Loss of all non-emergency AC power to station auxiliaries;

f. Locked rotor;

g. Feedwater line break; and

h. Rod cluster control assembly ejection.

Detailed analyses of the above transients are contained M Reference 2.
Safety valve actuation is required in the above events to limit the pressure
increase. Compliance with this LCO is consistent with the design bases
and accident analyses assumptions.

Pressurizer cafety valves satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The three pressurizer safety valves are set to open at the RCS design
pressure (2485 psig), and within the ASME specified tolerance, to avoid
exceeding the maximum design pressure SL, to maintain accident
analyses assumptions, and to comply with ASME requirements. The
upper and lower pressure tolerar.ce limits are based on the i 1%
tolerance requirements (Ref.1) for lifting pressures above 1000 psig.

The limit protected by this Specification is the reactor coolant pressure
boundary (RCPB) SL of 110% of design pressure. Inoperability of one or

Wolf Creek - Unit 1 B 3.4.10-2 Revision 0
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B 3.4.10

BASES

LCO
.

more valves could result in exceeding the SL if a transient were to occur.
(continued) The consequences of exceeding the ASME pressure limit could include

damage to one or more RCS components, increased leakage, or
additional stress analysis being required prior to resumption of reactor
operation.

APPLICABILITY In MODES 1,2, and 3, OPERABILITY of three valves is required because
the combined capacity is required to keep reactor coolant pressure below
110% of its design value during certain accidents. MODE 3 is ;

conservatively included, although the listed accidents may not require the i

safety valves for protection.

The LCO is not applicable in MODE 4, MODE 5, or MODE 6 with the ;

reactor vessel head on because LTOP is in service. Overpressure i

protection is not required in MODE 6 with the reactor vessel head
removed (vent pathj> 2.0 square inches). I

The Note allows entry into MODE 3 with the lift settings outside the LCO j
limits. This method permits the inplace tea +i' ' and examination of the ;

safety valves at high pressure and temperav near their normal
operating range, but only efter the valves have. - " o preliminary cold
setting. The cold setting gives assurance that the valves are OPERABLE
near their design condition. Only one valve at a time will be removed from
service for testing. The 54 hour exception is based on 18 hour outage
time for each of the three valves. The 18 hour period is derived from
operating experience that hot testing can be performed in this timeframe.

ACTIONS A1,

With one pressurizer safety valve inoperable, restoration must take place
within 15 minutes. The Completion Time of 15 minutes reflects the
importance of maintaining the RCS Overpressure Protection System. An
inoperable safety valve coincident with an RCS overpressure event could
challenge the integrity of the pressure boundary. !

!

B.1 and B.2
!

If the Required Action of A.1 cannot be met within the required
Completion Time or if two or more pressurizer safety valves are
inoperable, the plant must be brought to a MODE in which the
requirement 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

Wolf Creek - Unit 1 B 3.4.10-3 Revision 0
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BASES -

ACTIONS B.1 and B.2 (continued)

12 hours. .The allowed Completion Times are reasenable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems. With any RCS cold leg temperatu' es at or below 368 F,
overpressure protection is provided by the LTOP System. The change
from MODE 1, 2, or 3 to MODE 4 reduces the RCS energy (core power
and pressure), lowers the potential for large pressurizer insurges, and
thereby removes the need for overpressure protection by three
pressurizer safety valves.

Addition to the RCS of borated water with a concentration greater than or -

equal to the minimum required RWST concentration shall not be
considered a positive reactivity change. Cooldown of the RCS for
restoration of OPERABILITY of a pressurizer code safety valve, with a
negative moderator temperature coefficient, shall no' r ? considered a
positive reactivity change provided the RCS is bora'.;; to the COLD
SHUTDOWN, xenon-free condition per Specification 3.1.1 (Ref. 5).

SURVEILLANCE SR 3.4.10.1
REQUIREMENTS

SRs are specified in the Inservice Testing Program. Pressurizer safety
valves are to be tested in accordance with the requirements of Section XI
of the ASME Code (Ref. 4), which provides the activities and Frequencies
necessary to satisfy the SRs. No additional requirements are specified.

REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section Ill.

2. USAR, Chapter 15.

3. WCAP-7769, Rev.1, June 1972.

4. ASME, Boiler and Pressure Vessel Code, Section XI.

5. NRC letter (W. Reckley to N. Cams) dated November 22,1993:
" Wolf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Change."

.
.

. .

A
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B 3.4.11

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.11 Pressurizer Power Operated Relief Valves (PORVs) - '

,

BASES

BACKGROUND. The pressurizer is equipped with two types of devices for pressure relief;
pressurizer safety valves and PORVs. The PORVs are safety-related DC
solenoid operated valves that are controlled to open at a specific set
pressure when the pressurizer pressure increases and close when the
pressurizer pressure decreases. The PORVs may also be manually
operated from the control room.

Block valves, which are normally open, are located between the
pressurizer and the PORVs. The block valves are used to isolate the
PORVs in case of excessive leakage or a stuck open PORV. Block valve
closure is accomplished automatically below 2185 psig or manually using
controls in the control room. A stuck open PORV is, in effect, a small
break loss oNeolant accident (LOCA). As such, block valve closure
terminates the RCS depressurization and coolant inventory loss.

The PORVs and their associated block valves may be used by plant
operators to depressurize the RCS to recover from certain transients if
normal pressurizer spray is not avai!able. Additionally, the series
arrangement of the PORVs and their block valves permit performance of
surveillances on the valves during power operation.

The PORVs may also be used for feed and bleed core cooling in the case
of multiple equipment failure events that are not within the design basis,
such as a totalloss of feedwater.

The power supplies to the PORVs and their block valves are Class 1E.
The manual controls and LTOP portion of the actuation circuitry are also
Class 1E. The pressure relief signal derived from the pressurizer
pressure control system is non-1E and must be isolated as shown in
Reference 1. The two PORVs and their associated block valves are
powered from two separate safety trains (Ref. 2).

The plant has two PORVs, each having a relief capacity of 210,000 lb/hr
at 2335 psig. The functional design of the PORVs is based on
maintaining pressure below the Pressurizer Pressure - High reactor trip
setpoint following a step reduction of 50% of fullload with steam dump. In
addition, the PORVs minimize challenges to the pressurizer safety valves

. and also may be used for low temperature protection (LTOP). See
LCO 3.4.12, " Low Temperature Protection (LTOP) System."

. Wolf Creek - Unit 1 B 3.4.11-1 Revision 0
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APPLICABLE Plant operators may employ the PORVs to depressurize the RCS in
SAFETY ANALYSES response to certain plant transients if normal pressurizer spray is not

available. For the Steam Generator Tube Rupture (SGTR) event, the
safety analysis assumes that manual operator actions are required to
mitigate the event. A loss of offsite power is assumed to accompany the
event, and thus, normal pressurizer spray is unavailable to reduce RCS
pressure. The PORVs are assumed to be used for RCS
depressurization, which is one of the steps performed to equalize the
primary and secondary pressures in order to terminate the primary to
secondary break flow and the radioactive releases from the affected
steam generator.

t. -

The PORVs are also modeled in safety analyses for events that result in
increasing RCS pressure for which departure from nucleate boiling ratio
(DNBR) criteria, pressurizer volume, or hot leg saturation are examined
(Ref. 2). By assuming PORV actuation, the primary pressure remains _

below the high pressurizer pressure trip setpoint. The DNBR calculation -

is more conservative and the transient pressurizer water volume is
maximized, and the hot leg saturation temperature is reduced for those
transients assuming PORV operation. As such, this actuation is not
required to mitigate these events, and PORV automatic operation is,
therefore, not an assumed safety function. I

Pressurizer PORVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The LCO requires the PORVs and their associated block valves to be
3

OPERABLE for manual operation to mitigate the effects associated with
an SGTR.

By maintaining two PORVs and their associated block valves
OPERABLE, the single failure criterion is satisfied. An OPERABLE block
valve may be either open, or closed and energized with the capability to
be opened, since the required safety function is accomplished by manual
operation. Although typically open to allow PORV operation, the block
valves may be OPERABLE when closed to isolate the flow path of an
inoperable PORV that is capable of being manually cycled (e.g., as in the
case of excessive PORV leakage). Similarly, isolation of an OPERABLE
PORV does not render that PORV or block valve inoperable provided the I
relief function remains available with manual action.

An OPERABLE PORV is required to be capable of manually opening and )

- closing and not experiencing excessive seat leakage. Excessive seat
leakage, although not associated with a specific acceptance criteria,'

exists when conditions dictate closure of the block valve to limit leakage.
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LCO . Satisfying the LCO helps minimize challenges to fission product barriers.
(continued)

,

|
APPLICABILITY - In MODES 1,2, and 3 (with all RCS cold leg temperatures above 368 F),

the PORVs are required to be OPERABLE to limit the potential for a small
break LOCA through the flow path.- The most likely cause for a PORV
small break LOCA is a result of a pressure increase transient that causes
the PORV to open. Imbalances in the energy output of the core and heat
removal by the secondary system can cause the RCS pressure to
increase to the PORV opening setpoint. The most rapid increases will
occur at the higher operating power and pressure conditions of MODES 1
and 2. Although not a required function, the PORVs OPERABILITY in
MODES 1,2, and 3 (with all RCS cold leg temperatures sbove 368 F)
also serves the desired function of minimizing challenges to the
pressurizer safety valves. The PORVs are also required to be
OPERABLE in MODES 1,2, and 3 (with all RCS cold leg temperatures
above 368 F) for manual actuation to mitigate a Steam Generator Tube
Rupture event.

Pressure increases are less prominent in MODE 3 because the core input
energy is reduced, but the RCS pressure is high. Therefore, the LCO is

,

applicable in MODES 1, 2, and 3 (with all RCS colo seg temperatures )
above 368 F). The LCO is not applicable in MODES 3 (with any RCS
cold leg temperature s; 368 F) 4, 5, and 6 (with the reactor vessel head in
place) when both pressure and core energy are decreased and the
pressure surges become much less significant. LCO 3.4.12 addresses
the PORV requirements in these MODES.

ACTIONS Note 1 has been added to clarify that a|| pressurizer PORVs are treated
as separate entities, each with separate Completion Times (i.e., the
Completion Time is on a component basis). Note 2 provides an exception
for LCO 3.0.4 which permits entry into MODES 1, 2, and 3 to perform
cycling of the PORVs or block valves to verify their OPERABLE status in
the event that testing was not satisfactorily performed in lower MODES.

A 1,

PORVs may be inoperable and capable of being manually cycled (e.g.,
excessive seat leakage). In this condition, either the PORVs must be

>
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ACTIONS A.1 (continued)-

restored or the flow path isolated within 1 hour. The associated block
valve is required to be closed, but power must be maintained to the
associated block valve, since removal of power would render the block
valve inoperable. Although a PORV may be designated inoperable, it {
may be able to be manually opened and closed,~and therefore, able to
perform its function. PORV inoperability may be due to excessive seat
leakage or other causes that do not prevent manual use and do not create.-
a possibility for a small break LOCA. For these reasons, the block valve
may be closed but the Action requires power be maintainert to the valve.
This Condition is only intended to permit operation of the plant for a -

. limited period of time not to exceed the next refueling outage (MODE 6) '

L

so that maintenance can be performed on the PORVs to eliminate the j
problem condition. Normally, the PORVs should be available for
automatic mitigation of overpressure events and should be retumed to -

OPERABLE and automatic actuation status prior to entering startup .n

(MODE 2).

Quick access to the PORV for pressure control can be made when power
remains on the closed block valve. The Completion Time of 1 hour is
based on plant operating experience that has shown that minor problems 1

can be corrected or closure accomplished in this time period.

B.1, B.2, and B.3

If one PORV is inoperable and not capable of being manually cycled, it
must be either restored or isolated by closing the associated block valve
and removing the power to the associated block valve. The Completion
Times of 1 hour are reasonable, based on challenges to the PORVs

1during this time t eriod, and provide the operator adequate time to correct
the situation. If the inoperable valve cannot be restored to OPERABLE
status, it must be isolated within the specified time. Because there is at
least one PORV that remains OPERABLE, an additional 72 hours is
provided to restore the inoperable PORV to OPERABLE status. If the i

PORV cannot be restored within this additional time, the plant must be |
1brought to a MODE in which tile LCO does not apply, as required by

Condition D. I

;

C.1 and C.2
i

if one block valve is inoperable, then it is necessary to either restore the
block valve to OPERABLE status within the Completion Time of 1 hour or

Wolf Creek - Unit 1 B 3.4.11-4 Revision 0
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ACTIONS C.1 and C.2 (continaed)

place the associated PORV in manual control. The prime importance for
the capability to close the block valve is to isolato a stuck open PORV.,

Therefore, if the block valve cannot be restored to OPERABLE status
within 1 hour, the Required Action is to p! ace the PORV in manual control
to preclude its automatic opening for an overpressure event and to avoid
the potential for a stuck open PORV at a time that the block valve is
inoperable. The Completion Time of 1 hour is reasonable, based on the
small potential for challenges to the system during this time period, and
provides the operator time to correct the situation. Because at least one
PORV remains OPERABLE, the operator is permitted a Completion Time
of 72 hours to restore the inoperable block valve to OPERABLE status.
The time allowed to restore the block valve is based upon the Completion
Time for restoring an inoperable PORV in Condition B, since the PORVs
may not be capable of mitigating an event if the inoperable block valve is
not full open. If the block valve is restored within the Completion Time of
72 hours, the power will be restored to the PORV. If it cannot be restored
within this additional time, the plant must be brought to a MODE in which
the LCO does not apply, as required by Condition D.

The Required Actions are modified by a Note stating that the Required
Actions do not apply if the sole reason for the block valve being declared
inoperable is as a result of power being removed to comply with other
Required Actions. In this event, the Required Actions for inoperable
PORV(s) (which require the block valve power to be removed once it is
closed) are adequate to address the condition. While it may be desirable
to also place the PORV(s) in manual control, this may not be possible for
all causes of Condition B or E entry with PORV(s) inoperable and not
capable of being manually cycled (e.g., as a result of failed control power
fuse (s) or control switch malfunction (s)).

D.1 and D.2
|

If the Required Action of Condition A, B, or C is not met, then the plant
must be brought to a MODE in which the LCO does not spply. 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 erderly manner and without
challenging plant systems. In MODES 3 (with any RCS cold leg |
temperature s 368 F),4, 5, and 6 (with the reactor vessel head on), I

automatic PORV OPERABILITY may be required. See LCO 3.4.12.
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ACTIONS E.1, E.2, E.3, and E.4 I
'

(continued)
if more than one PORV is inoperable and not capable of being manually
cycled, it is necessary to either restore at least one valve within the

,

Completion Time of 1 hour or isolate the flow path by closing and i

removing the power to the associated block valves. The Completion Time
of 1 hour is reasonable, based on the small potential for challenges to the
system during this time and provides the operator time to correct the
situation. If one PORV is restored and one PORV remains inoperable,
then the plant will be in Condition B with the time clock started at the time
the remaining PORV was discovered to be inoperable. If no PORVs are
restored within the Completion Time, then 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. In MODES 3 (with any RCS cold leg temperature s 368 F),4,5,
and 6 (with the reactor vessel head on) automatic PORV OPERABILITY
may be required. See LCO 3.4.12.

F.1 and F.2

If more than one block valve is inoperable, it is necessary to either restore .

the block valves within the Completion Tirne of 1 hour, or place the
associated PORVs in manual control and restore at least one block valve
within 2 hours. The Completiot. Times are reasonable, based on the

;

small potential for challenges to the system during this time and provide '

the operator time to correct the situation.

The Required Actions are modified by a Note stating that the Required
Actions do not apply if the sole reason f ,. the block valve being declared {
inoperable is as a result of power being removed to comply with other '

Required Actions. In this event, the Required Actions for inoperable
PORV(s) (which require the black valve power to be removed once it is
closed) are adequate to address the condition. While it may be desirable
to also place the PORV(s) in manual control, this may not be possible for i

all causes of Condition B or E entry with PORV(s) inoperable and not
capable of being manually cycled (e.g., as a result of failed control power
fuse (s) or control switch malfunction (s)). J
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ACTIONS G.1 and G.2
(continued)

If the Required Actions of Condition F are not met, then 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. In MODES,3 (with any RCS cold leg temperature s
368 F),4, 5, and 6 (with the reactor vessel head on) automatic PORV
OPERABILITY may be required. See LCO 3.4.12.

SURVEILLANCE SR 3.4.11.1
REQUIREMENTS j

Block valve cycling verifies that the valve (s) can be opened and closed.
The basis for the Frequency of 92 days is the ASME Code, Section XI
(Ref. 4).

The Note modifies this SR by stating that it is not required to be performed
with the block valve closed, in accordance with the Required Actions of
this LCO. Opening the block valve in this condition increases the risk of
an unisolable leak from the RCS since the PORV is already inoperable.

SR 3.4.11.2

SR 3.4.11.2 requires a complete cycle of each PORV Operating a PORV i

through one complete cycle ensures that the PORV can be manually |
actuated for mitigation of an SGTR. Operating experience has shown that j
these valves usually pass the Surveillance when performed at the !
required Inservice Testing Program frequency. The Frequency is i

acceptable from a reliability standpoint.

REFERENCES 1. USAR, Figure 7.2-1 (Sheet 11) and 7.6-4 (Sheets 1-3).

2. Regulatory Guide 1.32, February 1977. |

3. UGAR, Section 15.2. I

4. ASME, Boiler and Pressure Vessel Code, Section XI.
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j B 3.4 REACTOR COOLANT SYSTEM (RCS)
L

B 3.4.12 Low Temperature Overpressure Protection (LTOP) System,

!g
' BASES-

BACKGROUND - The LTOP System controls RCS pressure at low temperatures so the
| integrity of the reactor coolant pressure boundary (RCPB) is not
!

compromised by violating the pressure and temperature (P/T) limits of
10 CF? 00, Appendix G (Ref.1). The reactor vesselis the limiting RCPB

i componc.t for demonstrating such protection. The PTLR provides the
maximum allowable actuation logic setpoints for the power operated relief ~
valves (PORVs) and the maximum RCS pressure for the existing RCS
cold leg temperature during cooldown, shutdown, and heatup to meet the j
Reference 1 requirements during the LTOP MODES.

The reactor vessel material is less tough at low temperatures than at
,

normal operating temperature. As the vessel neutron exposure |

accumulates, the material toughness decreases and becomes less|
'

resistant to pressure stress at low temperatures (Ref. 2). RCS pressure,
;

therefore, is maintained low at low temperatures and is increased only as
temperature is increased. ;

The potential for vessel overpressurization is most acute when the RCS is
water solid, occurring only while shutdown; a pressure fluctuation can ;

occur more quickly than an operator can react to relieve the condition.
Exceeding the RCS P/T limits by a significant amount could cause brittle
cracking of the reactor vessel. LCO 3.4.3,"RCS Pressure and
Temperature (P/T) Limits," requires administrative control of RCS
pressure and temperature during heatup and cooldown to prevent
exceeding the PTLR limits. j

This LCO provides RCS overpressure protection by having a minimum
coolant input capability and having adequate pressure relief capacity.
Limiting coolant input capability requires both safety injection pumps and
all but one centrifugal charging pump to be Mcapat;le of injection into the
RCS and isolating the accumulators. The pressure relief caoacity
requires either two redunuant RCS relief talves or a depressurized RCS
and an RCS vont of sufficient size. One RGS relief valve or the open
RCS vent is the overpressure protectk>n devic,e that acts to terminate an
increasing pressure evt ''

With minimum coolan. A apability, the ability to provide core coolant
addition is restricted. The LCO does not require the makeup control
system oecctivated or the safety injemon (SI) actuation circuits blocked.

g
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.

BACKGROUND Due to the lower pressures in the LTOP MODES and the expected core
(continued) decay heat levels, the makeup system can provide adequate flow via the

makeup control valve.- if conditions require the use of more than one'

centrifugal charging pump for makeup in the event of loss of inventory,
then pumps can be made available through manual actions.

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

. The normal charging pump (NCP) is rendered incapable of injecting into
the RCS under administrative controls, when any RCS cold leg
temperature is s 368 F. This ensures that the current LTOP analysis
remains bounding.

PORV Requirements

As designed for the LTOP System, each PORV is signaled to open if the
RCS pressure approaches a limit determined by the LTOP actuation logic.
The LTOP actuation logic monitors both RCS temperature and RCS
pressure and determines when a condition not acceptable with respect to
the PTLR limits is approached. The wide range RCS temperature !

indications are auctioneered to select the lowest temperature signal. !
|

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

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

When a PORV is opened in an increasing pressure transient, the release
of coolant will cause the pressure increase to slow and reverse. As the
PORV releases coolant, the RCS pressure decreases until a reset
pressure is reached and the valve is signaled to close. The pressure
continues to decrease below tile reset pressure as the valve closes.

Wolf Creek - Unit 1 B 3.4.12-2 Revision 0
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BACKGROUND RHR Suction Relief Valve Requirements )
(continued)

During LTOP MODES, the RHR System is operated for decay heat
1

removal and low pressure letdown control. Therefore, the RHR suction
isolation valves are open in the piping from the RCS hot legs to the inlets ;

of the RHR pumps. While these valves are open the RHR suction relief
valves are exposed to the RCS and are able to relieve pressure transients
in the RCS.

The RHR suction isolation valves must be open to make the RHR suction
relief valves OPERABLE for RCS overpressure mitigation. The RHR
suction relief valves are spring loaded, bellows type water relief valves
with pressure tolerances and accumulation limits established by
Section lli of the American Society of Mechanical Engineers (ASME)
Code (Ref. 3) for Class 2 relief valves.

1

RCS Vent Requirements

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

APPLICABLE Safety analyses (Ref. 4) demonstrate that the reactor vessel is adequately
SAFETY ANALYSES protected against exceeding the Reference 1 P/T limits. In MODES 1,2,

and 3, the pressurizer safety valves will prevent RCS pressure from
exceeding the Reference 1 lirnits. In MODE 3 (with any RCS cold leg
temperature s 368*F) and below, overpressure prevention falls to two
OPERABLE RCS relief valves or to a depressurized RCS and a sufficient
sized RCS vent. Each of these means has a limited overpressure relief
capability.

The actual temperature at which the pressure in the P/T limit curve falls
below the pressurizer safety valve setpoir:t increases as the reactor
vessel material toughness decreases due to neutron embrittlement. Each
time the PTLR curves are revised, the LTOP System must be re-
evaluated to ensure its functional requirements can still be met using the
RCS relief valve method or the depressurized and vented RCS condition.
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|

. APPLICABLE The PTLR contains the acceptance limits that define the LTOP
SAFETY ANALYSES requirements. Any change to the RCS must be evaluated against the

(continued) Rcference 9 analyses to determine the impact of the change on the LTOP
acceptance limits.

.

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

Mass input Type Transients

a. Inadvertent safety injection; or
|

b. Charging / letdown flow mismatch.

Heat input Type Transients

a. Inadvertent actuation of pressurizer heaters;

b. Loss of RHR cooling; or

I
c. Reactor coolant pump (RCP) startup with temperature asymmetry

within the RCS or between the RCS and steam gu.erators. q

l

The following are required with exception described below during the
LTOP MODES to ensure that mass and heat input transients do not
occur, which either of the LTOP overpressure protection means cannot
handle:

a. Rendering both safety injection pumps and one centrifugal charging
pump incapable ofinjection;

b. Deactivating the accumulator discharge isolation valves in their
closed positions or by venting the affected accumulator; and

c. Precluding start of an RCP if secondary temperature is more than
50 F above primary temperature in any one Icop. LCO 3.4.5, "RCS
Loops - MODE 3," LCO 3.4.6, "RCS Loops - MODE 4," and
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled," provide this
protection.

Operation below 350 F but greater than 325 F with all centrifugal
,

charging and safety injection pumps OPERABLE is allowed for up to 4
hours. During low pressure, low temperature operation all automatic
safety injection actuation signals except Containment Pressure - High are
blocked. In normal conditions a single failure of the ESF actuation

Wolf Creek - Unit 1 B 3.4.12-4 Revision 0
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APPLICABLE circuitry will result in the starting of at most one train of safety injection
SAFETY ANALYSES (one centrifuga! charging pump, and one safety injection pump). For

(continted) temperatures above 325 F, an overpressure event occurring as a result of
starting two pumps can be successfully mitigated by operation of both
PORV's without exceeding Appendix G limit. Given the short time
duration that this condition is allowed and the low probability of a single
failure causing an overpressure event during this time, the single failure of
a PORV is not assumed. Initiation of both trains of safety injection during
this 4-hour time frame due to operator error or a single failure occurring q
during testing of a redundant channel are not considered to be credible j
accidents.

Although LTOP is required to be OPERABLE when RCS temperature is
less than 368*F, operation with all centrifugal charging pumps and both
safety injection pumps OPERABLE is acceptable when RCS temperature
is greater than 350 F. Should an inadvertent safety injection occur above
350 F, a single PORV has sufficient capacity to relieve the combined flow
rate of all pumps. Above 350 F, two RCPs and all pressurizer safety
valves are required to be OPERABLE. Operaticn of an RCP eliminates
the possibility of a 50 F difference existing between indicated and actual
RCS temperature as a result of heat transport effects. Considering

i

instrument uncertainties only, an indicated RCS temperature of 350*F is |
sufficiently high to allow full RCS pressurization in accordance with I
Appendix G limitations. Should an overpressure event occur in these

'

conditions, the pressurizer safety valves provide acceptable and
redundant overpressure protection.

The Reference 9 analyses demonstrate that either one RCS relief valve or
the depressurized RCS and RCS vent can maintain RCS pressure below
limits when only one centrifugal charging pump is actuated. Thus, the
LCO allows only one centrifugal charging pump OPERABLE during the

;

LTOP MODES. Since neither one RCS relief valve nor the RCS vent can i

handle the pressure transient caused by accumulator injection, when RCS
temperature is low, the LCO also requires accumulator isolation when
accumulator pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg tempeiature allowed in the PTLR.

The isolated accumulators must have their discharge valves closed and
the valve power supply breakers fixed in their open positions.

Fracture mechanics analyses established the temperature of LTOP
Applicability at 368 F.

Wolf Creek - Unit 1 B 3.4.12-5 Revision 0
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APPLICABLE PORV Performance
SAFETY ANALYSES
(continued) The fracture mechanics analyses show that the vessel is protected when

the PORVs are set to open at or below the limit shown in the PTLR. The
setpoints are derivad by analyses that model the performance of the
LTOP System, assuming the mass injection transient of one centrifugal
charging pump injecting into the RCS and the heat injection transient of
starting an RCP with the RCS 50 F colder than the secondary coolant.
These analyses consider pressure overshoot and undershoot beyond the
PORV opening and closing, resulting from signal processing and valve
stroke times. The PORV setpoints at or below the derived limit ensures
the Reference 1 P/T limits will be met.

The PORV setpoints in the PTLR will be updated when the revised P/T
limits conflict with the LTOP analysis limits. The P/T limits are periodically
modified as the reactor vessel material toughness decreases due to
neutron embrittlement caused by neutron irradiation. Revised limits are
determined using neutron fluence projections and the results of
examinations of the reactor vessel material irradiation surveillance
specimens. The Bases for LCO 3.4.3, "RCS Pressure and Temperature
(P/T) Limits," discuss these examinations.

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

RHR Suction Relief Valve Performance

The RHR suction relief valves do not have variable pressure and
temperature lift setpoints like the PORVs. Analyses show that one RHR
suction relief valve with a setpoint at or between 436.5 psig and
463.5 psig will pass flow greater than that required for the limiting LTOP
transient while maintaining RCS pressure less than the P/T limit curve.

As the RCS P/T limits are decreased to reflect the loss of toughness in the
reactor vessel materials due to neutron embrittlement, the RHR suction
relief valves must be analyzed to still accommodate the design basis
transients for LTOP.

The RHR suction relief valves are considered active componcnts. Thus,
the failure of one valve is assumed to represent the worst case single
active failure.
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APPLICABLE RCS Vent Performance
SAFETY ANALYSIS

(continued) With the RCS depressurized, analyses show a vent size of 2.0 square
inches is capable of mitigating the limiting L' OP transient. The capacity
of a vent this size is greater than the flow of the limiting transient for the
LTOP configuration, one centrifugal charging pump OPERABLE,
maintaining RCS pressure less than the maximum pressure on the P/T
limit curve.

The RCS vent size will be re-evaluated for compliance each time the P/T
limit curves are revised based on the results of the vessel material
surveillance.

The RCS vent is passive and is not subject to active failure.

The LTOP EW: n satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO requires that the LTOP System is OPERABLE. The LTOP
System is OPERABLE when the maximum coolant input or heat input
bounded by that assumed in the analyses and required pressure relief
capabilities are OPERABLE. Violation of this LCO could lead to the loss
of low temperature overpressure mitigation and violation of the
Reference 1 limits as a result of an operational transient.

To limit the coolant input capability, the LCO requires that a maximum of
zero safety injection pumps and one centrifugal charging pump be
capable of injecting into the RCS, and all accumulator discharge isolation
valves be closed and immobilized (when accumulator pre:sure is greater
than or equal to the maximum RCS pressure for the existing RCS cold leg
temperature allowed in the PTLR).

The LCO is modified by four Notes. Note 1 allows two centrifugal
charging pumps to be made capable of injecting into the RCS for < 1 hour
for pump swap operations. One hour provides sufficient time to safely
complete the actual transfer and 'o complete the administrative controls
and surveillance requirements associated with the swap. The intent is to
minimize the actual time that more than one charging pump is physically
capable of injection. This is accomplished by racking out the breaker for
one pump or employing two independent means to prevent a pump start
in accordance'with SR 3.4.12.2.

Note 2 recognizes the Applicability overlap between LCO's 3.4.12 and
3.3.2 and states that two safety injection pumps and two centrifugal
charging pumps may be made capable of injecting into the RCS:

Wolf Creek - Unit 1 B 3.4.12-7 Revision 0
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LTOP Sy;t;m
B 3.4.12

BASES

LCO (a) in MODE 3 with any RCS cold leg temperature < 368 F and ECCS
(continued) pumps OPERABLE pursuant to LCO 3.5.2, *ECCS-Operating", and

(b) For up to 4 hours after entering MODE 4 from MODE 3 or the
temperature of one or more RCS cold legs decreases below 325 F,
whichever comes first.

Note 3 states that one or more safety injection pumps may be made
capable of injecting into the RCS in MODES 5 and 6 when the RCS water
level is below the top of the reactor vessel flange for the purpose of
protecting the decay heat removal function.

Note 4 states that the accumulator may be unisolated when the
accumulator pressure is less than the maximum RCS pressure for the
existing RCS cold leg temperature as allowed by the P/T limit curves
provided in the PTLR. This Note permits the accumulator discharge
isolation valve Surveillance to be performed _only under these pressure
and temperature conditions.

The elements of the LCO that provide low temperature ovemressure
mitigation through pressure relief are:

a. Two OPERABLE PORVs; or

A PORV is OPERABLE for LTOP when its block valve is open, its
lift setpoint is set to the limit required by the PTLR an.f weting
proves its ability to open at this setpoint, and motive power is
available to the two valves and their control circuits.

b. Two OPERABLE RHR suction relief valves; or

An RHR suction relief valve is OPERABLE for LTOP when its RHR
suction isolation valves are open, its setpoint is at or between
436.5 psig and 463.5 psig, and testing has proven its ability to open
at this setpoint.,

c. One OPERABLE PORV and one OPERABLE RHR suction rdef
valve; or

d. A depressurized RCS and an RCS vent.

An RCS vent is OPERABLE when open with an area of 2
2.0 square inches.

Wolf Jreek - Unit 1 B 3.4.12-8 Revision 0
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LTOP Syst:m
B 3.4.12

BASES

LCO Each of these methods of overpressure prevention is capable of
(continued) mitigating the limiting LTOP transient.

APPL.lCABILITY This LCO is noolicable in MODE 3 when any RCS cold leg temperature is
s 368 F, in 6 5 4, in MODE 5 and in MODE 6 when the reactor vessel
head is on. pressurizer safety valves provide overpressure
protection that meets the Reference 1 P/T limits in MODES 1,2, and 3.
Waen the reactor vessel head is off, overpressurization cannot occur.

LCO 3.4.3 provides the operational P/T limits for all MODES. LCO 3.4.10,
" Pressurizer Safety Valves," requires the OPERABILITY of the
pressurizer safety valves that provide overpressure protection during
MODES 1,2, and 3.

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

ACTIONS The ACTIONS are modified by a note to allow exception to LCO 3.0.4
4

'MODE changes while in various Conditions of this LCO are acceptable
and may have an overall safety benefit as LTOP analysis is more
sinngent in lower plant MODES based on temperature considerations.

A.1 and B.1

With one or more safety injection pumps or two centrifugal charging
pumps capable of injecting into the RCS, RCS overpressurization is

<
possible.

|

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

|

C.1, D.1, and D.2

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

I
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LTOP Systim
B 3.4.12

i

BASES

ACTIONS C.1, D.1, and 0.2 (continued)

If isolation is needed and cannot be accomplished in 1 hour, Required
Action D.1 and Requirod Action D.2 provide two options, either of which
must be pe formed in the next 12 hours. By increasing the RCS
temperature to > 368 F, an accumulator pressure of 648 psig cannot
exceed the LTOP limits if the accumulators are fully injected.
Depressurizing the accumulators below the LTOP limit from the PTLR
also gives this protection.

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

E:1

In MODE 3 with any RCS cold leg temperature s 368*F or MODE 4, with
one required RCS relief valve inoperable, the RCS relief valve must be
restored to OPERABLE status within a Completion Time of 7 days. _Two
RCS relief valves in any combination of the PORVS and the RHR suction
relief valves are required to provide low temperature overpressure
mitigation while withstanding a single failure of an active component.

The Completion Time consHers %e facts that only one of the RCS relief
valves is required to mitigate er. overpressure transient and that the
likelihood of an active failure o' the remaining valve path during this time
period is very low.

F:1

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

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

Wolf Creek - Unit 1 B 3.4.12-10 Revision 0
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LTOP Syst;m
B 3.4.12

BASES

ACTIONS G.1

(continued)
The RCS must be depressurized and a vent must be established within
8 hours when:

a. Both required RCS relief valves are inoperable; or

b. A Required Action and associated Completion Time of Condition A,
B, D, E, or F is not met; or

c. The LTOP System is inoperable for any reason other than
Condition A, B, C, D, E, or F.

;

The vent must be sized 2 2.0 square inches to ensure that the flow
capacity is greater than that required for the worst can nins input
transient reasonable during the applicable MODES. This action is needed
to protect the RCPB from a low temperature overpressure event and a

_

possible brittle failure of the reactor vessel.

The Completion Time considers the time required to place the plant in this
Condition and the relatively low probability of an overpressure event
during this time period due to increased operator awareness of
administrative controliequirements.

SURVEILLANCE SR 3.4.12.1, SR 3.4.12.2, and SR 3.4.12.3 -
REQUIREMENTS

To minimize the potential for a low temperature overpressure event by
limiting the mass input capability, a maximum of zero safety injection
pumps and a maximum of one charging pump are verified to be capable
of injecting into the RCS and the accumulator discharge isolation valves
are verified closed and with power removed from the valve operator.

Verification that each accumulator is isolated is only required when
accumulator pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg temperature allowed by the P/T -
limit curves provided in the PTLR.

The safety injection pumps and one centrifugal charging pumps are
rendered incapable of injecting into the RCS through removing the power
from the pumps by racking the break 3rs out under administrative control.
An attemate method of cold overpressure protection may be employed
using at least two independent means to render a pump incapable of
injecting into the RCS such that a single failure or single action will not

Wolf Creek - Unit 1 B 3.4.12-11 Revision 0
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LTOP SystIm .
B 3.4.12 -

BASES -

SURVEILLANCE SR 3.4.12.1, SR 3.4.12.2, and SR 3.4.12.3 (continued)
REQUIREMENTS

result in an injection into the RCS. This may be accomplished by placing
the pump control switch in pull to lock and closing at least one valve in the
discharge flow path, or by closing at least one valve in the discharge flow
path and removing power from the valve operator, or by closing at least

- one manual valve in the discharge flow path under administrative control.
Providing pumps are rendered incapable of injecting into the RCS, they
may be energized for purposes such as testing or for filling accumulators.

The Frequency of 12 hours is sufficient, considering other indications and
alarms available to the operator in the control room, to verify the required
status of the equipment.

SR 3.4.12.4

Each required RHR suction relief valve shall be demonstrated
OPERABLE by verifying its RHR suction isolation valves are open and by
testing it in accordance with the Inservice Testing Program. This
Surveillance is only required to be performed if the RHR suction relief
valve is being used to meet this LCO.

The RHR suction isolation valves are verified to be opened every 72
hours. The Frequency is considered adequate in view of other
administrative controls such as valve status indications available to the
operator in the control room that verify the RHR suction isolation valves
remain open.

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

SR 3.4.12.5

The RCS vent of 2 2.0 square inches is proven OPERABLE by verifying
its open condition either:

a. Once every 12 hours for a valve that is not locked, sealed, or
otherwise secured in the open position.

1
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; LTOP Syst:m
B 3.4.12

BASES -

SURVEILLANCE SR 3.4.12.5 (continued)
REQUIREMENTS

b. Once every 31 days for other vent paths (e.g., for a vent valve, a
valve that is locked, sealed, or otherwise secured in position). A
removed pressurizer safety valve or open manway fits this
category.

Any passive vent path arrangement must only be open when required to
be OPERABLE. This Surveillance is required if the vent is being used to
satisfy the pressure relief requirements of the LCO 3.4.12.d.

' SR 3.4.12.6

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

The block valve is a remotely controlled, motor operated valve. The
power to the valve operator is not required removed, and the manual
operator is not required locked in the inactive position. Thus, the block
valve can be closed in the event the PORV develops excessive leakage
or does not close (sticks open) after relieving an overpressure situation.

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

SR 3.4.12.7 Not Used.

SR 3.4.12.8

Performance cf a COT is required within 12 hours after decreasing RCS
tempers.ture to s 368 F and every 31 days on each required PORV to
verify and, as necessary, adjust its lift setpoint. The COT will verify the
setpoint is within the PTLR allowed maximum limits in the PTLR. PORV
actuation could depressurize the RCS and is not required.

The 12 hour allowance considers the unlikelihood of a low temperature
overpressure event during this time.

Woif Creek - Unit i B 3.4.12-13 Revision 0
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LTOP Syst;m

B 3.4.12

BASES -
i

SURVEILLANCE SR 3.4.12.8 (continued)
REQUIREMENTS

A Note has been added indicating that this SR is not required to be
performed until 12 hours after decreasing RCS cold leg temperature

-|to s 368 F.

SR 3.4.12.9
-

|

Performance of a CHANNEL CAllBRATION on each required PORV
actuation channel is required every 18 months to adjust the whole
channel so that it rerponds and the valve opens within the required range -

and accuracy to known input.

|
REFERENCES 1. 10 CFR 50, Appendix G.

;

2. Generic Letter 88-11.

3. ASME, Boiler and Pressure Vessel Code, Section Ill.
,

1

4. USAR, Chapter 15.
1

5. 10 CFR ?>0, Section 50.46.

6. 10 CFR 50, Appendix K.

7. Generic Letter 90-06.

8. ASME, Boiler and Pressure Vessel Code, Section XI.

9. USAR, Section 5.2.2.10.

- _ _ .. . - . . - - . - . . - . - _ _ _ - _
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RCS Operation 11 LEAKAGE
B 3.4.13 )

F !

!

B 3.4 REACTOR COOLANT SYSTEM (RCS) |

B 3.4.13 RCS Operational LEAKAGE
|
i

!
BASES

,

BACKGROUND Components that contain or transport the coolant to or from the reactor
core make up the RCS. Component joints are made by welding, botting,

,

rolling, or pressure loading. Valves isolate connecting systems frorn the
RCS.

During plant life the joint and valve interfaces can allow varying amounts !
of reactor coGot LEAKAGE, through either normal operational wear or
mechanical deterioration. The purpose of the RCS Operational
LEAKAGE LCO is to limit system operation in the presence of LEAKAGE
from these sources to amounts that do not compromise safety. This LCO
specifies the types and amounts of LEAKAGE.

10 CFR 50, Appendix A, GDC 30 (Ref.1), requires means for detecting
and, to the extent practical, identifying the source of reactor coc! ant
LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring reactor
coolant LEAKAGE into the containment area is necessary. Quickly
separating the identified LEAKAGE from the unidentified LEAKAGE is.

necessary to provide quantitative information to the operators, allowing
them to taka corrective action should a leak occur that is detrimental to
the safc? of the facility and the public |f

A limited amount of leakage inside containment is expecteo 5 n auxiliary
systems that cannot be made 100% leaktight. Leakage from these i

'systuns should be detected, located, and isolated from 'ne containment
atmosphere, if possible, to not interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant pressure boundary
- (RCPB) frcm degradation and the core from inadequate cooling, in ;

adddion to preventing the accident analyses radiation release
assumptions from being exceeded. The consequences of violating this'
LCO include the possibility of a loss of coolant accident (LOCA).

|

|
!

!
!

l
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RCS Operttionil LEAKAGE
B 3.4.13

BASES -

APPLICABLE Except for primary to secondary LEAKAGE, the safety analyses do not
SAFETY ANALYSES address operationt.1 LEAKAGE. However, other operational LEAKAGE is

related to the safety ansluses for LOCA: the amount of leakage can affect
the probability of such 5 event. The safety analyses for events resulting
in steam discharge to the atmosphere assume a 1 gpm primary to
secondary LEAKAGE as an initial condition.

Primary to secondary LEAKAGE is a factor in the dose releases outside
containme.it resulting from a steam line break (SLB) accident. Other
accidents or transients involving secondary steam release to the
atmosphere, include the steam generator tube rupture (SGTR). The
leakage contaminates the secondary fluid. -

The USAR (Ref. 3) analysis for SGTR assumes the contaminated
secondary fluid is released via atmospheric relief valves.

.

The safety analysis for the SLR accident assumes 1 gpm primary to
secondary LEAKAGE in one generator as an initial condition. The dose
consequences resulting from the SLB and SGTR accidents are well within
the limas defined in 1'1 CFR 100 (Ref. 5) (i.e., a small fraction of these
limits).

The safety analysis for RCS main loop piping for GDC-4 (Ref.1) assumes
1 gpm unidentified leakage and monitoring per Regulatory Guide 1.45
(Ref. 2) are maintained (Ref. 4).

The RCS operational LEAhAGE satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE
1

No pressure boundary LEAKAGE is asowed, being indicative of
material deterioration. LEAKAGE of this type is unacceptable as
the leak itself could cause further deterioration, resulting in higher
LEAKAGE. Violation of this LCO could result in continued
degradation of the RCPB. LEAKAGE past seals and gaskets is not
pressure bow dary LEAKAGE.

Wolf Creek - Unit 1 B 3.4.13-2 Revision 0
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RCS Operttional LEAKAGE
B 3.4.13

BASES

LCO b. Unidentified LEAKAGE
(continued)

| One gallon per minute (gpm) of unidentified LEAKAGE is allowed
as a reasonable minimum detectable amount that the containment
air monitoring and containment sump level monitoring equipment
can detect within a reasonable time period. Violation of this LCO
cou!d result in continued degradation of the RCPB, if the LEAKAGE
is from the pressure boundary.

c. ~ Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered allowable
because LEAKAGE is from known sources that do not interfere with
detection of unidentified LEAKAGE and is well within the capability
of the RCS Makeup System. Identified LEAKAGE includes
LEAKAGE to the containment from specifically known and located
sources, but does not include pressure boundary LEAKAGE or |
controlled reactor coolant pump (RCP) seal leakoff (a normal
function not considered LEAKAGE). Violation of this LCO could
result in continued degradation of a component or system.

d. - Primary to Secondary LEAKAGE through All Steam Generators
(SGs)

Total primary to secondary LEAKAGE amounting to 1 gpm through
all SGs produces acceptable offsite doses in the accident analyses
involving secondary steam discharge to the atmosphere. Violation
of this LCO could exceed the offsite dose limits for these accidents.
Primary to secondary LEAKAGE must be included in the total
allowable limit for identified LEAKAGE.

e. Primary to Secondary LEAKAGE through Any One SG

The 500 gallons per day limit on one SG is based on the
assumption that a single crack leaking this amount would not
propagate to a SGTR under the stress conditions of a LOCA or a

. main steam ;ine rupture. If leakage is through many cracks, then
the cracks are very small, and the above assumption is
conservative.

APPLICABILITY In MODES 1,2, 3, and 4, the potential for RCPB LEAKAGE is greatest
when the RCS is pressurized.

Wolf Creek - Unit 1 B 3.4.13-3 Revision 0
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RCS Operationil LEAKAGE
B 3.4.13

BASES

APPLICABILITY in MODES 5 and 6, LEAKAGE limits are not required because the reactor
(continued) coolant pressure is far lower, resulting in lower stresses and reduced

potentials for LEAKAGE.

LCO 3.4.14, "RCS Pressure isolation Valve (PlV) Leakage," measures
leakage through each individual PlV and can impact this LCO. Of the two
PlVs in series in each isolated line, leakage measured through one PlV l

does not result in RCS LEAKAGE when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the loss must be
included in the allowable identified LEAKAGE.

_

ACTIONS A1
_

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

|

B.1 and B.2

. If any pressure boundary LEAKAGE exists, or if unidentified LEAKAGE,,

identified LEAKAGE, or primary to secondary LEAKAGE cannot be
reduced to within limits within 4 hours, the reactor must be brought to
lower pressure conditions to reduce the severity of the LEAKAGE and its j
potential consequences. It should be noted that LEAKAGE past seals !
and gaskets is not pressure boundary LEAKAGE. The reactor must be i,

brought to MODE 3 within 6 hours and MODE 5 within 36 hours. This ;

action reduces the LEAKAGE and also reduces the factors that tend to
degrade the pressure boundary.,

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. In
MODE 5, the pressure stresses acting on the RCPB are much lower, and
further deterioration is much less likely.

SURVEILLANCE SR 3.4.13.1
REQUIREMENTS

Verifying RCS LEAKAGE to be within the LCO limits ensures the integrity
of the RCPB is maintained. Pressure boundary LEAKAGE would at first ;

Wolf Creek - Unit 1 B 3.4.13-4 Revision 0
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RCS Operationil LEAKAGE
B 3.4.13

BASES

SURVEILLANCE SR 3.4.13.1 (continued)
REQUIREMENTS

appear as unidentified LEAKAGE and can only be positively identified by
inspection. It should be noted that LEAKAGE past ser.is and gaskets is
not pressure boundary LEAKAGE. Ur identified LEAKAGE and identified
LEAKAGE are determined by performance of an RCS water inventory
balance. Primary to secondary LEAKAGE is also measured by
performance of an RCS water inventory balance in conjun:: tion with
effluent monitoring within the secondary steam and feedwater systems.

The RCS water inventory balanc,e must be met with the reactor at steady
state operating conditions (stable temperature, power level, pressurizer
and makeup tank levels, makeup and letdown, and RCP seal injection
and return flows). Therefore, a Note is added allowing that this SR is not
required to be performed until 12 hours after establishing steady state

|
cperation near operating pressure. The 12 hour allowance provides ;

sufficient time to collect and process all necessary data after stable plant )
conditions are established.

|
Steady state operation is preferred when performing a proper inventory i

balance since calculations during non-steady state conditions must. |
account for the changing parameters. For RCS operational LEAKAGE '

determination by water inventory balance, steady state is defined as
stable RCS pressure, temperature, power level, pressurizer and makeup
tank levels, makeup and letdown, and RCP seal injection and return !

flows. An early waming of preswre boundary LEAKAGE or unidentified i
LEAKAGE is provided by the automatic systems that monitor the ;
containment atmosphere radioactivity and the containment sump level. It
should be noted that LEAKAGE past seals and gaskets is not pressure |

boundary LEAKAGE. These leakage detection systems are specified in
LCO 3.4.15, "RCS Leakage Detection Instrumentation." |

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention of
accidents. When non-steady state operation precludes surveillance
performance, the surveillance should be performed in accordance with
the Note, provided greater than 72 hours have elapsed since the last
performance.

SR 3.4.13.2

This SR provides the means necessary to determine SG OPERABILITY
in an operational MODE. The requirement to demonstrate SG tube

' Wolf Creek - Unit 1 B 3.4.13-5 Revision 0
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RCS Operati: nil LEAKAGE
B 3.4.13

BASES

SURVEILLANCE- SR 3.4.13.2 (continued)
REQUIREMENTS

integrity in accordance with the Steam Generator Tube Surveillance
Program emphabizes the importance of SG tube integrity, even though
this Surveillance cannot be performed at normal operating conditions.
This surveillance does not tie directly +- ,y of the leakage criteria in the i

LCO or of the CONDITIONS; therefore ..ilure to meet this surveillance is
considered failure to meet the integrity goals of the LCO and LCO 3.0.3
applies.

I
REFERENCES 1. 10 CFR 50, Appendix A, GDC 4 and 30. ,

2. Regulatory Guide 1.45, May 1973.

3. USAR, Section 15.6.3. -

u..

4. NUREG-1061, Volume 3, November 1984. !

I
5. 10 CFR 100. 4

,
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RCS PlV Leiktge
B 3.4.14

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.14 RCS Pressure Isolation Valve (PlV) Leakage

BASES
.

_ .

BACKGROUND 10 CFR 50.2,10 CFR 50.55a(c), and GDC 55 of 10 CFR 50, Appendix A
(Refs.1,2, and 3), define RCS PlVs as any two normally closed valves in
serias within the reactor coolant pressure boundary (RCPB), which
separate the high pressure RCS from an attached low pressure system.
During their lives, these valves can produce varying amounts of reactor
coolant leakage through either normal operational wear or mechanical
deterioratiore. The RCS PlV Leakage LCO allows RCS high pressure
operation when leakage through these valves exists in amounts that do
not compromise safety.

The PlV leakage limit applies to each individual valve. Leakage through
both series PlVs in a line must be included as part of the identified
LEAKAGE, govemed by LCO 3.4.13, "RCS Operational LEAKAGE." This
is true during operation only when the loss of RCS mass through two
series valves is determined by a water inventory balance (SR 3.4.13.1). A
known component of the identified LEAKAGE, before operation begins, is
the least of the two individual leak rates determined for leaking series
PlVs during the required surveillance testing; leakage measured through
one PlV in a line is not RCS operational LEAKAGE if the other is leaktight.

Although this specification provides a limit on allowable P;V leakage rate,
its main purpose is to prevent overpressure failure of the low pressure

~ ortions of connecting systems. The leakage limit is an indication that thep
PlVs between the RCS and the connecting systems are degraded or
degrading. PlV leakage could lead to overpressure of the low pressure
piping or components. Failure consequences could be a loss of coolant
accident (LOCA) outside of containment, an unanalyzed accident, that
could degrade the ability for low pressure injection.

The basis for this LCO is the 1975 NRC " Reactor Safety Study" (Ref. 4)
that identified potential int 9rsystem LOCAs as a significant contributor to

.

the risk of core melt. A subsequent study (Ref. 5) evaluated various PlV
configurations to determine the probability of intersystem LOCAs.

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

Wolf Creek - Unit 1 B 3.4.14-1 Revision 0
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BASES

BACKGROUND a. Residual Heat Removal (RHR) System;
. (continued)

b. Safety injection System; and

c. Chemical and Volume Control System.

The PlVs are listed below:

'

VALVE NUMBER FUNCTION

BBV8948 A, B, C, D SI/RHR/ Accumulator Cold Leg injection
. BBV8949 A, B, C, D Sl/RHR Hot Leg injection
BBV001, 022, 040, 059 BIT Cold Leg injection
BBPV8702 A, B RHR Normal Suction
EJV8841 A, B RHR Hot Leg Recirc Ctmt isolclion
EJHV8701 A, B RHR Normal Suction _

EMV001, 002, 003, 004 SI Hot Leg injection Ctmt Isolation
EM 8815 BIT Injection Ctmt Isolation
EPV010, 020, 030, 040 SI Cold Leg injection Ctmt isolation
EPV8818 A, B, C, D RHR Cold Leg injection Ctmt Isolation
EPV8956 A, B, C, D Accumulator injection iso!ation

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

-APPLICABLE Reference 4 identified potential intersystem LOCAs as a significant
SAFETY ANALYSES contributor to the nsk of core melt. The dominant accident sequence in

the intersystem LOCA category is the failure of the low pressure portion of
the RHR System outside of containment. The accident is the result of a
postulated failure of the PlVs, which are part of the RCPB, and the
subsequent pressurizstion of the RHR System downstream of the PlVs
from the RCS. Because the low pressure portion of the RHR System is
typically designed for 600 psig, ovupressurization failure of the RHR low
pressure line would result in a LOCA outside containment and
subsequent risk of core melt.

Reference 5 evaluated various PlV confipwet:ons, leakage testing of the
valves, and operational changes to detendoe the effect on the probability
of intersystem LOCAs. This study concluded that periodic leakage testing
of the PlVs can substantially reduce the probability of cn intersystem
LOCA.

RCS PlV leakage satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

l
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L RCS PlV Luktg3
B 3.4.14

BASES

LCO RCS PlV leakage is identified LEAKAGE into closed systems connected
i to the RCS. Isolation valve leakage is usually on the order of drops per

minute. Leakage that increases significantly suggests that something is
operationally wrong and corrective action must be taken.

The LCO PlV leakage limit is 0.5 gpm per nominal inch of valve size with
a maximum limit of 5 gpm. The previous criterion of 1 gpm for all valve
sizes imposed an unjustified penalty on the larger valves without providing
information on potential valve degradation and resulted in higher
personnel radiation exposures. A study concluded a leakage rate limit
based on valve size was superior to a single a!!owable value.

Reference 6 permits leakage testing at a lower pressure differential than
between the specified maximum RCS pressure and the normal pressure
of the connected system during RCS operation (the maximum pressure
differential) in those types of valves in which the higher service pressure
will tend to diminish the overallleakage channel opening. In such cases,
the observed rate may be adjusted to the maximum pressure differential
by assuming leakage is directly proportional to the pressure differential to
the one half power.

APPLICABILITY In MODES 1,2. 3, and 4, this LCO applies because the PlV leakage
potential is greatest when the RCS is pressurized. In MODE 4, valves in
the RHR flow path are not required to meet the requirements of this LCO
when in, or during the transition to or from, the RHR mode of operation.

In MODES 5 and 6, leakage limits are not provided because the lower
reactor coolant pressure results in a reduced potential for laakage and for
a LOCA outside the containment.

ACTIONS The Actions are modified by two Notes. Note 1 provides clarification that
each flow path allows separate entry into a Condition. This is allowed
based upon the functional independence of the flow path. Note 2 requires
an evaluation of affected systems if a PlV is iroperable. The leckage may )
have affected system OPERABILITY. j

A.1 and A.2

The flow path must be isolcted by two valves. Required Actions A.1
and A.2 are modified by a Note tnat the valves used for isolation must
meet the same leakage requirements as the PlVs and must be within the
RCPB.

--
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RCS PlV Lc!kage
B 3.4.14

BASES

ACTIONS A.1 and A.2 (continued)

Required Action A.1 requires that the isolation with one valve must be
performed within 4 hours. Four hours provides time to reduce leakage in
excess of the allowable limit and to isolate the affected system if leakage
cannot be reduced. The 4 hour Completion Time allows the actions and
restricts the operation with leaking isolation valves.

|
RequircJ Action A.2 specifies that the double isolation barrier of two |
valves be restored by restoring the RCS PlV to within limits. The 72 hour J
Completion Time after exceeding the limit allows for the restoration of the
leaking PlV to OPERABLE status. This timeframe considers the time
required to complete the Action and the low probability of a second valve
failing during this time period.

B.1 and 8.2

If leakage cannot be reduced, the system isolated, or the other Required
Actions accomplished, the plant must be brought to a MODE in which the
requirement does not apply. To achieve this status, the plant must be
brought to MODE 3 within 6 hours and MODE 5 within 36 hours. This
Action may reduce the leakage and also reduces the potential for a LOCA
outside the containment. The allowed Completion Times are reasonable
based on operating experier * to reach the required plant conditions.

from full power conditions irs . rderly manner and without challenging
plant systems.

C,d

The inoperability of the RHR suction isolation valve interlock could allow
inadvertent opening of the valves at RCS pressures in excess of the RHR
systems design pressure. If the RHR suction isolation valve interlock is |
inoperable, operation may continue as long as the affected RHR suction
penetratien is closed by at least one closed manual or deactivated remote
manual valve within 4 hours. This Action accomplishes the purpose of the
interlock.

SURVEILLANCE SR 3.4.14.1 |

REQUIREMENTS
Performance of leakage testing on each RCS PlV used to satisfy
Required Action A.1 is required to verify that leakage is below the
specified limit and to identify each leaking valve. The leakage limit of
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RCS PlV Lcektgn
B 3.4.14

BASES

SURVEILLANCE SR 3.4.14.1 (continued)
REQUIREMENTS

| 0.5 gpm per inch of nominal valve diameter up to 5 gpm maximum applies
to each valve. Leakage testing requires a stable pressure condition.

For the two PlVs in series, the leakage requirement applies to each valve
individually and not to the combined leakage across both valves. If the

,

PlVs are not individually leakage tested, one valve may have failed!

completely an I not be detected if the othe valve in series meets the
leakage requirement. In this situation, the protection provided by
redundant valves would be lost.

Testing is to be performed every 18 months, a typical refueling cycle, if
he plant does not go into MODE 5 for at least 7 days. The 18 month
Frequency is consistent with 10 CFR 50.55a(g) (Ref. 7) as contained in

| the Inservice Testing Program, is within the frequency allowed by the
'

American Society of Mechanical Engineers (ASME) Code, Section XI
| (Ref. 6), and is based on the need to perform such surveillances under
'

the conditions that apply during an outage and the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power.

| Test pressures less than 2235 psig but greater than 150 psig are allowed
for valves where higher pressures could tend to diminish leakage channel
opening. Observed leakage shall be adjusted for actual pressure to 2235

l psig assuming the leakage to be directly proportional to pressure
differential to the one half power.

In addition, testing must be performed once after the check valve has
been opened by flow or exercised to ensure tight reseating. PlVs
disturbed in the performance of this Surveillance should also be tested
unless documentation shows that an infinite testing loop cannot practically,

| be avoided. Testing must be performed within 24 hours after the check
valve has been reseated. Within 24 hours is a reasonable and practical
time limit for performing this test after open:ng or reseating a check valve.

The leakage limit is to be met at the RCS pressure associated with
i

MODES 1 and 2. This permits leakage testing at high differential '

pressures with stable conditions not possible in the MODES with lower
pressures,

i

|
;

_
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RCS PlV Loikage
B 3.4.14

BASES-

SURVE!Lt.ANCE SR 3.4.14.1 (continued)
REQUIREMENTS

Entry into MODES 3 and 4 is allowed to establish the necessary
differential pressures and stable conditions to allow for performance of
this Surveillance. -The Note that allows this provision is complementary to .
the Frequency of prior to entry into MODE 2 whenever the unit has been

. in MODE 5 for 7 days or more, if leakage testing has not been performed
in the previous 9 months. In addition, this Surveillance is not required to -
be performed on the RHR System when the RHR System is aligned to the
RCS in the shutdown cooling mode of operation. PlVs contained in the
RHR shutdown coohng flow path must be leakage rate tested after RHR is
secured and stable unit conditions and the necessary differential ~.

pressures are established.

SR 3.4.14.2
._.

The RHR suction isolation valve interlock setpoint that prevents the valves
from being opened is set so the actual RCS pressure must be < 425 psig
to open the valves. This setpoint ensures the RHR design pressure will
not be exceeded and the RHR relief valves will not lift. The 18 month
Frequency is based on the need to perform the Surveillance under
conditions that apply during a plant outage. The 18 month Frequency is
also acceptable based on consideration of the design reliability (and
confirming operating experience) of the equipment. This SR is not
required to be performed when the RHR suction isolation valves are open
to satisfy LCO 3.4.12.

REFERENCES 1. 10 CFR 50.2.

2. 10 CFR 50.55a(c).

3. 10 CFR 50, Appendix A, Section V GDC 55.

4. WASH-1400 (NUREG-75/014). Appendix V, October 1975.

5. NUREG-0677, May 1960.
.

6. ASME, Boiler and Pressure Vessel Code, Section XI.

7. - 10 CFR 50.55a(g).
. . . . . . .. .. . - . . . -. .. ..
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RCS Lcik;gs Dettetion Instrum::ntation
B 3.4.15

B 3.4 REACTOR COOLANT SYSTEM (RCS)
,

B 3.4.15 RCS Leakage Detection Instrumentation

BASES

BACKGROUND GDC 30 of Appendix A to 10 CFR 50 (Ref.1) requires means for
detecting and, to the extent practical, identifying the location of the source
of RCS LEAKAGE. Regulatory Guide 1.45 (Ref. 2) describes acceptable
methods for selecting leakage detection systems.

Leakage detection systems must have the capability to detect significant
reactor coolant pressure boundary (RCPB) degradation as soon after
occurrence as practical to minimize the potential for propagation to a
gross failure. Thus, an early indication or waming signal is necessary to
permit proper evaluation of all unidentified LEAKAGE.

Industry practice has shown that water flow changes of 0.5 to 1.0 gpm
can be readily detected in contained volumes by monitoing changes in
water level, in flow rate, or in the operating frequency of a pump. The
containment sump level and flow monitoring system used to collect

'

unidentified LEAKAGE and containment cooler condensate monitoring
system are instrumented to alarm for increases of 0.5 to 1.0 gpm in the
normal flow rates. This sensitivity is acceptable for detecting increases in
unidentified LEAKAGE.

The reactor coolant contains radioactivdy that, when released to the
containment, can be detected by radiation monitoring instrumentation.
Reactor coolant radioactivity levels will be low during initial reactor startup
and for a few weeks thereafter, until activated corrosion products have
been formed and fission products appear from fuel element cladding
contamination or cladding defects. Instrument susitivities of 104 Ci/cc
radioactivity for particulate monitoring and of 104 pCi/cc radioactivity for
gaseous monitoring are practical for these leakage detection systems.

' Radioactivity detection systems (GT RE-31 or GT RE-32) are included for
monitoring both particulate and gaseous activities because of their
sensitivities and rapid responses to RCS LEAKAGE.

An increase in humidity of the containment atmosphere would indicate
release of water vapor to the containment. Dew point temperature
measurements can thus be used to monitor humidity levels of the
containment atmosphere as an indicator of potential RCS LEAKAGE. A
1'F increase in dew point is well within the sensitivity range of available
instruments.

l

|
!

i
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RCS Ltekage Det:cti:n Instrum:ntation
B 3.4.15

BASES- '

BACKGROUND Since the humidity level is influenced by several factors, a quantitative
(continued) evaluation of an indicated leakage rate by this means may be

questionable and should be compared to observed increases in liquid flow
into or from the containment sump and condensate flow from air coolers.
Humidity level monitoring is considered most useful as an indirect alarm
or indication to alert the operator to a potential problem. Humidity ;

monitors are not required by this LCO. J

Air temperature and pressure monitoring methods may also be used to
infer unidentified LEAKAGE to the containment. Containment
temperature and pressure fluctuate slightly during plant operation, but a
rise above the normally indicated range of values may indicate RCS _

leakage into the containment. The relevance of temperature and
pressure measurements are affected by containment free volume and, for . .
temperature, detector location. Alarm signals from these instruments ran
be valuable in recognizing rapid and sizable leakage to the containment. .

Temperature and pressure monitors are not required by this LCO. -

APPLICABLE The asymmetric loads produced by postulated breaks are the result of
SAFETY ANALYSES assumed pressure imbalance, both internal and extemal to the RCS. The j

intemal asymmetric loads result from a rapid decompression that causes
{

large transient pressure differentials across the core barrel and fuel
assemblies. The extemal asymmetric loads result from the rap;d
depressurization of the annulus regions, such as the annulus between the
reactor vessel and the shield wall, and cause large transient pressure
' fferentials to r-t on the vessel. These differential pressure loads coulddi
damage RCS supports, core cooling equipment or core internals. This
concem was first identified as Multiplant Action (MPA) D-10 and
subsequently as Unresolved Safety issue (USi) A-2, " Asymmetric LOCA
Loads." This issue was discussed in Reference 4.

The resolution of USl A-2 for Westinghouse PWRs was the use of fracture
mechanics technology for RCS piping > 10 inches diameter (Ref. 5). This
technology became known as leak-before-break (LBB).- included within
the LBB methodology was the requiremerit to have leak detection
systems capable of detecting a 1.0 gpm teak within four hours. This
leakage rate is designed to ensure that adequate margins exist to detect
leaks in a timely manner during normal of erating conditions.

. The need to evaluate the severity of an alarm or an indication is important
to the operators, and the ability to compare and verify with indications
from other systems is necessary. The system response times and
sensitivities are described in the USAR (Ref. 3). Multiple instrument

Wolf Creek - Unit 1 B 3.4.15-2 Revision 0
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RCS Lsekiga Det:ction instrum:ntation
B 3.4.15

BASES

APPLICABL E locations are utilized, if needed, to ensure that the transport delay time of
SAFETY ANALYSES the leakage from its source to an instrument location yields an acceptable

(continued) overall response time.

The safety significance of RCS LEAKAGE varies widely depending on its
source, rate, and duration. Therefore, detecting and monitoring RCS
LEAKAGE into the containment area is necessary. Quickly separating the
identified LEAKAGE from the unidentified LEAKAGE provides quantitative
information to the operators, allowing them to take corrective action

'should a leak occur detrimental to the safety of the unit and the public.

RCS leakage detection instrumentation satisfies Criterion 1 of 10 CFR
50.36(c)(2)(ii).

LCO One method of protecting against large RCS k akage derives from the
ability of instruments to rapidly detect extremely smallleaks. This LCO
requires instruments of diverse monitoring principles to be OPERABLE to
provide a high degree of confidence that extremely smallleaks are
detected in time to allow actions to place the plant in a safe condition,
when RCS LEAKAGE indicMes possible RCPB degradation.

The LCO is satisfied when monitors of diverse measurement means are
available. Thus, the containment sump level and flow monitoring system, '

one containment atmosphere particulate radioactivity monitor and either j
the containment cooler condensate flow monitorir.g system or one |
containment atmosphere gaseous radioactivity monitor provide an '

acceptable minimum.

!

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

In MODE 5 or 6, the temperature is required to be s 200 F and pressure
is maintained low or at atmospheric pressure. Since the temperatures
and pressures are far lower than those for MODES 1,2, 3, and 4, the
likelihood of leakage and crack propagation are much smaller. Therefore,
the requirements of this LCO are not applicable in MODES 5 and 6.

The Actions are modified by c Note that indicates that the provisions of
LCO 3.0.4 are not applicable. As a result, a MODE change is allowed
when the conts;nment sump level and flow monitoring system is
inoperable. This allowance is provided because other instrumentation is
available to monitor RCS leakage.

Wolf Creek - Unit 1 B 3.4.15-3 Revision 0
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RCS Lckage Det:ction Instrum:ntition
G 3.4.15

BASES

ACTIONS A.1 and A.2

A primary system leak would result in reactor coolant flowing into the
containment normal sumps or into the instrument tunnel sump. Indication
of increasing sump level is transmitted to the control room by means of
individual sump leve! transmitters. This information is used to provide
measurement of low leakage by monitoring level increase versus time.

With the required containment sump level and flow monitoring system
inoperable, no other form of sampling can provide the equivalent
information; however, the containment atmosphere particulate
radioactivity monitor will provide indications of changes in leakage.
Together with the atmosphere monitor, the periodic surveillance for RCS
water inventory balance, SR 3.4.13.1, must be performed at an increased
frequency of 24 hours to provide information that is adequate to detect
leakage. A Note is added allowing that SR 3.4.13.1 is not required to be
performed until 12 hours after establishing steady state operation (near --

operating rated operating pressure with stable RCS pressure,
temperature, power level, pressurizer and makeup tank level, makeup
and letdown, and RCP seal injection and retum flows). The 12 hour
allowance provides sufficient time to col!::ct and process all necessary
data after stable plant conditions are established.

Restoration of the required sump level and flow monitoring system to
OPERABLE status within a Completion Time of 30 days is required to

; regain the function after the system's failure. This time is acceptable,
considering the Frequency and adequacy of the RCS water inventory
balance required by Required Action A.1.

B.1.1, B.1.2, and B.2

With the containment atmosphere particulate radioactivity monitoring
instrumentation channelinoperable, attemative action is required. Either
samples of the containment atmosphere must be taken and analyzed or
water inventory balances, in accordance with SR 3.4.13.1, must be
performed to provide alternate periodic information. Samples of the
containment atmosphere ore obtained and analyzed for gaseous and
particulate radioactivity or a gamma isotopic analysis of the containment

;

atmosphere may be perfortled using the Post Accident Sampling System. |

With a sample obtained ar.d analyzed or water inventory balance ,

performed every N hours, the reactor may be operated for up to 30 days
to allow rectoration of the required containment atmosphere particulate
radioretivity monitor.

I
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RCS Lc ktge Detrction Instrum:ntition
B 3.4.15

BASES
_

ACTIONS ' B.1.1, B.1.2, and B.2 (continued) 1

The 24 hour interval provides periodic information that is adequate to
detect leakage. A Note is added allowing that SR 3.4.13.1 is not required
to be performed until 12 hours after establishing steady state operation
(near operating rated operating pressure with stable RCS pressure,
temperature, power level, pressurizer and makeup tank level, makeup
and letdown, and RCP sealinjection and retum flows). The 12 hour
allowance provides sufficient time to collect and process all necessary
data after stable plant conditions are established. The 30 day Completion
Time recognizes at least one other form of leakage detection is available.

C.1.1, C.1.2, C.2.1, and C.2.2
;

1

With the required containment atmosphere gaseous radioactivity monitor
and the required containment cooler condensate monitoring system
inoperable, the means of detecting leakage are the containment sump
level and flow monitoring system and the containment atmosphere
particulate radioactivity monitor. This Condition does not provide all the
required diverse means of leakage detection. With the containment
atmosphere radioactivity monitoring and containment cooler condensate
monitoring system instrumentation channels inoperable, attemative action

i
is required. Either samples of the containment atmosphere must be taken '

and analyzed or water inventory balances, in accordance with |
SR 3.4.13.1, must be performed to provide alternate periodic information.
Samples of the containment atmosphere are obtained and analyzed for
gaseous and particulate radioactivity or a gamma icotopic analysis of the
containment atmosphere may be performed using the Post Accident
Sampling System. A Note is added allowing that SR 3.4.13.1 is not
required to be performed ..qtil 12 hours after establishing steady state
operation (near operating rated operating pressure with stable RCS
pressure, temperature, power level, pressurizer and makeup tank level,
makeup and letdown, and RCP seal injection and retum flows). The 12
hour allowance.provides suffic|ent time to collect and process all
necessary data after stable plant conditions are established. The followup
Required Action is to restore either of the inoperable required monitoring
methods to OPERABLE status within 30 days to regain the intended
leakage detection diversity. The 30 day Completion Time ensures that
the plant will not be operated in a reduced coiguration for a lengthy time
period.

Refer to LCO 3.3.6, " Containment Purge isolation Instrumentation," upon
a loss of the required containment atmosphere radioactivity monitor to
ensure LCO requirements are met.
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RCS Leakage Detretion Instrumentation
B 3.4.15

BASES -

ACTIONS D.1 and D.2
(continued)

If a Required Action of Condition A, B or C cannot be met, the plant must
be brought to a MODE in which the requirement 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
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

E.,d

With all required monitoring methods inoperable, no automatic means of
monitoring leakage are available, and immediate plant shutdown in {
accordance with LCO 3.0.3 is required. -

'

SURVEILLANCE SR 3.4.15.1
REQUIREMENTS

SR 3.4.15.1 requires the performance of a CHANNEL CHECK of the
required containment atmosphere particulate and gaseous radioactivity
monitors. The check gives reasonable confidence that the channel are
operating properly. The Frequency of 12 hours is based on instrument
reliability and is reasonable for detecting off normal conditions.

SR 3.4.15.2

SR 3.4.15.2 requires the periormance of a COT on the required
containment atmosphere particulate and gaseous radioactiv;ty monitors.
The test ensures that the monitors can perform their function in the
desired manner. The test verifies the alarm setpoint and relative accuracy
of the instrument string. The Frequency of 92 days considers instrument
reliability, and operating experience has shown that it is p'oper for
detecting degradation.

SR 3.4.15.3, SR 3.4.15.4, and SR 3.4.15.5

These SRs require the performance of a CHANNEL CAllBRATION for
each of the RCS leakage detection instrumentation channels. The

|
calibration verifies the accuracy of the instrument string, including the
instruments located inside containment. The Frequency of 18 months is a

3

4
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RCS Lcik;ge Det:ction Instrumtntation
B 3.415

|
BASES

SURVEILLANCE SR 3.4.15.3, SR 3.4.15.4, and SR 3.4.15.5 (continued)
REQUIREMENTS

j
typical refueling cycle and considers channel reliability. Again, ooerating
experience has proven that this Frequency is acceptable

. . . .

REFERENCES 1. 10 CFR 50, Appendix A, Section IV, GDC 30.

2. Regulatory Guide 1.45.

3. USAR, Section 5.2.5.

4. - NUREG-609, " Asymmetric Blowdown Loads on PWR Primary
Systems," 1981.

5. 0.?neric Letter 84-04, " Safety Evaluation of Westinghouse Topical
Reports Dealing with Elimination of Postulated Pipe Breaks in PWR '

Primary Main Loops."

- . . - - . - - - - . - . . - - _ . _ - . - _ - . _ - . . _ _ . - - . _ _ - _ . . . . . .
*. _ _ _ . . - . . . - -

!
i

!

i
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RCS Specific Activity
B 3.4.16

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 RCS Specific Activity

BASES
. . . .

. _ _

BACKGROUND The maximum dose to the whole body and the thyroid that an individual at
the site boundary can receive for 2 nours during an accident is specified
in 10 CFR 100 (Ref.1). The limits on specific activity ensure that the
doses are held to a small fraction of the 10 CFR 100 limits during
analyzed transients and accidents.

The RCS specific activity LCO limits the allowable concentration leve' ofl

radionuclides in the reactor coolant. The LCO limits are established to
minimize the offsite radioactivity dose consequences in the event of a .
steam generator tube rupture (SGTR) accident.

The LCO contains specific activity limits for both DOSE EQUIVALENT
l-131 and gross specific activity. The allowable levels are intended to limit
the 2 hour dose at the site boundary to a small fraction of the 10 CFR 100
dose guideline limits. The lim?.s in the LCO are standardized, based on
parametric evaluations of offsite radioactivity dose consequences for
typical site locations.

The parametric evaluations showed the potential offsite dose levels for a
SGTR accident were an appropriately small fraction of the 10 CFR 100
dose guideline limits. Each evaluation assumes a broad range of site i

Iapplicable atmospheric dispersion factors in a parametric evaluation.

APPLICABLE The LCO limits on the specific activity of the reactor coolant ensure that
CAFETY ANALYSES the resulting 2 hour doses at the site boundary will not exceed a small

fraction of the 10 CFR 100 dose guideline limits following a SGTR
accident. The SGTR safety analysis (Ref. 2) assumes the specific activity
of the reactor coolant at the LCO limit and an existing reactor coolant
steam generator (SG) tube leakage rate of 1 wpm. The safety analysis
assumes the specific activity of the secondary coolant is at its limit of
0.1 pCi/gm DOSE EQUlVALENT |-131 from LCO 3.7.18, " Secondary
Specific Activity."

The analysis for the SGTR accident establishes the acceptance limits for
RCS specific activity. Reference to this analysis is used to assess 4

Ichanges to the unit that could affect RCS specific activity, as they relate to
the acceptance limits.

!
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RCS Specific Activity
B 3.4.16

. BASES -

APPLICABLE The analysis is r arformed for two cases of reactor coolant specific activity
SAFETY ANALYSES activity. One case assumes specific activity at 1.0 Ci/gm DOSE
(continued) EQUlVALENT |-131 with a concurrent large iodine spike th,9t increases

the rate of iodine release into the reactor coolant by a factor of about 500
immediately after the accident. The second case assumes the initial
reactor coolant iodine activity at 60.0 Ci/gm DOSE EQUIVALENT |-131
due to a pre-accident iodine spike caused by an RCS transient. In both

- cases, the noble gas activity in the reactor coolant assumes 1% failed
fuel, which closely equals the t.CO limit of 100/E Ci/gm for gross specific
activity.

The analys!s also assumes a loss of offsite power at the same time as the -

reactor trip after SGTR event. The SGTR causes a reduction in reactor
coolant inventory. The reduction initiates a reactor trip from a low
pressurizer pressure signal.

The loss of offsite power causes the steam dump valves to close to
protect the condenser. The rise in pressure in the ruptured SG
discharges radioactively contaminated steam to the atmosphere through
the SG atmospheric relief valves. The unaffected SGs remove core
decay heat by venting steam to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of an SGTR
accident are within a small fraction of the Reference 1 dose guideline
limits. Operation with iodine specific activity levels greater than the LCO
limit is permissible, if the activity levels do not exceed the limits shown in
Figure 3.4.16-1, in the applicable specification, for more than 48 hours.
The safety analysis has concurrent and pre-accident iodine spiking levels
up to 60.0 pCi/gm DOSE EQUIVALENT l-131.

The remainder of the above limit permissible iodine levels shown in
Figure 3.4.16-1 are acceptable because of the low probability of a SGTR
accident occurring during the established 48 hour time limit. The
occurrence of an SGTR accident at these permissible levels could
increase the site boundary dose levels, but still be within 10 CFR 100
dose guideline limits.

The limits on RCS specific activity are also used for establishing
standardization in radiation shielding and plant personnel radiation
protection practices.

RCS specific activity satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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|- B 3.4.16

BASES. -

| LCO The specific iodine activity is limited to 1.0 Ci/gm DOSE EQUIVALENT
| l-131, and the gross specific activity in the reactor coolant is limited to the

number of pCi/gm equal to 100 divided by B (average disintegration
energy of the sum of the aversge beta and gamma energies of the -
coolant nuclides). The limit on DOSE EQUIVALENT |-131 ensures the
2 hour thyroid dose to an individual at the site boundary during the Design i

Basis Accident (DBA) will be a small fraction of the allowed thyroid dose.
The limit on gross specific activity ensures the 2 hour whole body dose to
an individual at the site boundary during the DBA will be a small fraction of -
the allowed whole body dose.

The SGTR accident analysis (Ref. 2) shows that the 2 hour site boundary
dose levels are within acceptable limits. Violation of the LCO may result
in reactor coolant radioactivity levels that could, in the event of an SGTR,
lead to site boundary doses that exceed the 10 CFR 100 dose guideline
limits.

APPLICABILITY in MODES 1 and 2, and in MODE 3 with RCS average temperature
2 500 F, operation within the LCO limits for DOSE EQUlVALENT |-131
and gross specific activity are necessary to contain the potential
consequences of an SGTR to within the acceptable site boundary dose
values.

For operation in MODE 3 with RCS average temperature < 500 F, and in
MODES 4 and 5, the offsite release of radioactivity in the event of a SGTR
is unlikely since the saturation pressure of the reactor coolant is below the
lift pressure settings of the main steam safety and atmospheric relief
valves.

ACTIONS A.1 and A.2

With the DOSE EQUIVALENT |-131 greater than the LCO limit, samples
at intervals of 4 hours must be taken to demonstrate that the limits of

!

Figure 3.4.16-1 are not exceeded. The Completion Time of 4 hours is '

required to obtain and analyze a sample. Sampling ir %ne to continue to
provide a trend.

The DOSE EQUIVALENT l-131 must be restored to within limits within
48 hours. The Completion Time of 48 hours is required, if the limit
violation resulted from normal iodine spiking and is acceptable because of
the low probability of an SGTR occuring during this period.

|
|
'
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RCS Specific Activity
B 3.4.16

BASES -

ACTIONS ~ A.1 and A.2 (continued)

A Note to the Required Action of Condition A excludes the MODE change
restriction of LCO 3.0.4. This exception allows entry into the applicable
MODE (S) while relying on the ACTIONS even though the ACTIONS may
eventually require plant shutdown. This exception is acceptable due to
the significant conservatism incorporated into the specific activity limit, the
low probability of an event which is limiting due to exceeding this limit, and
the ability to restore transient specific activity excursions while the plant
remains at, or proceeds to power operation.

q

B,J

With the gross specific activity in excess of the allowed limit, the unit must
be placed in a MODE in which the requirement does not apply.

The change within 6 hours to MODE 3 and RCS average temperature
< 500 F lowers the saturation pressure of the reactor coolant below the j
setpoints of the main steam safety and atmospheric relief valves and '

prevents venting the SG to the environment in an SGTR event. The
allowed Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 below 500 F from full power conditions in i

an orderly manner and without challenging plant systems.

I
C.1 )

If a Required Action and the associated Completion Time of Condition A is
not met or if the DOSE EQUlVALENT |-131 is in the unacceptable region

j
of Figure 3.4.16-1, the reactor must be brought to MODE 3 with RCS '

average temperature < 500 F within 6 hours. The Completion Time of 6
hours is reasonable, based on operating experience, to reach MODE 3
below 500*F from full power conditions in an orderly manner and without )
challenging plant systems. "

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure
of the gross specific activity of the reactor coolant at least once every
7 days. While basically a quantitative measure of radionuclides with half
lives longer than 15 minutes, excluding lodines, this measurement is the

Wolf Creek- Unit 1 B 3.4.16-4 Revision 0
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RCS Specific Activity
B 3.4.16

BASES

SURVEILLANCE SR 3.4.16.1 (continued)
REQUIREMENTS

sum of the degassed gamma activities and the gaseous gamma activities
in the sample taken. This Surveillance provides an indication of any
increase in gross specific activity.

Trending the results of this Surveillance allows proper remedial action to
be taken before reaching the LCO limit under normal operating conditions.
The Surveillance is applicable in MODES 1 and 2, and in MODE 3 with
T at least 500 F. The 7 day Frequency considers the unlikelihood of am
gross fuel failure during the time.

SR 3.4.16.2

This Surveillance is modified by a Note. The Note modifies the
Surveillance to allow entry into and operation in MODE 3 > 500 F and
MODE 2 prior to performing this surveillance requirement. This
Surveillance is performed to ensure iodine remains within limit during
normal operation and following fast power changes when fuel failure is
more apt to occur. The 14 day Frequency is adequate to trend changes
in the iodine activity level, considering gross activity is monitored every
7 days. The Frequency, between 2 and 6 hours after a power change
215% RTP within a 1 hour period, is established because the iodine
levels peak during this time following fuel failure; samples at other times
would provide inaccurate results.

SR 3.4.16.3

'

A radiochemical analysis for B determination is required every 184 days
(6 months) with the plant operating in MODE 1 equilibrium conditions.
The B determination directly relates to the LCO and is required to verify
plant operation within the specified gross activity LCO limit. The analysis
for B is a measurement of the average energies per disintegration for
isotopes with half lives longer than 15 minutes, excluding iodines. The
Frequency of 184 days recognizes E does not change rapidly.

This SR has been modified by a Note that indicates sampling is required
to be performed within 31 days after a minimum of 2 effective full power
days and 20 days of MODE 1 operation have elapsed since the reactor
was last subcritical for at least 48 hours. This ensures that the radioactive
materials are at equilibrium so tl4e analysis for E is representative and not
skewed by a crud burst or other similar abnormal event.
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RCS Specific Activity
B 3.4.16

BASES
|

REFERENCEG 1. 10 CFR 100.11,1973. I

2. USAR, Section 15.6.3.

.

k
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Accumulttors
B 3.5.1

,

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.1 Accumulators

BASES

BACKGROUND The functions of the ECCS accumulators are to supply water to the l
reactor vessel during the blowdown phase to the beginning phase of i
reflood of a loss of coolant accident (LOCA), and to provide Reactor
Coolant System (RCS) makeup for a small break LOCA.

The ECCS injection mode following a large break LOCA consists of three
phases: 1) blowdown,2) refill, and 3) reflood.

The blowdown phase of a large break LOCA is the initial period of the !

transient during which the RCS departs from equilibrium conditions, and
heat from fission product decay, hot intemais, and the vessel continues to
be transferred to the reactor coolant. The blowdown phase of the
transient ends when the RCS pressure falls to a value approaching that of
the containment atmosphere.

1

in the refill phase of a LOCA, which begins prior to or at the end of the j
blowdown phase, reactor coolant inventory has vacated the core through ~

steam flashing and ejection out through the break. The core is essentially l
in adiabatic heatup. The balance of accumulator inventory is then

'

available to help fill voids in the lower plenum and reactor vessel
downcomer so as to establish a recovery level at the bottom of the core
and ongoing reflood of the core with the addition of safety injection (SI)
water. The refill phase is complete when the injection of ECCS water has
filled the reactor vessel downcomer and the lower plenum of the reactor
vessel which is bounded by the bottom of the fuel rods.

The reflood phase follows the refill phase and continues until the reactor
vessel has been filled to the extent that core temperature rise is
terminated. The accumulators function in the later stage of blowdown to
the beginning of reflood to fill the downcomer and lower plenum. The
injection of the ECCS pumps aid during refill. Reflood and the following
long term heat removal is accorimlished by water pumped into the core by
the ECCS pumps.

' The accumulators are pressure vessels partially filled with borated water
and pressurized with nitrogen gas. The accumulators are passive

;

components, since no operator or control actions are required in order for 1

them to perform their function. Intemal accumulator tank pressure is
sufficient to discharge the accumulator contents to the RCS, if RCS
pressure decreases below the accumulator pressure.

I
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Accumul: tors
B 3.5.1

BASES

BACKGROUND Each accumulator is piped into an RCS cold leg via an accumulator line
(continued) and is isolated from the RCS by a motor operated isolation valve and two

check valves in series.

The accumulator size, water volume, and nitrogen cover pressure are
selected so that three of the four accumulators are sufficient to partially
cover the core before significant clad melting or zirconium water reaction
can occur following a LOCA. The reed to ensure that three accumulators
are adequate for this function is consistent with the LOCA assumption that
the entire contents of one accumulator will be lost via the RCS pipe break
during the blowdown phase of the LOCA.

u~

APPLICABLE The accumulators are assumed OPERABLE in both the large and small
SAFETY ANALYSES break LOCA analyses at full power (Ref.1). These are the Design Basis

Accidents (DBAs) that establish the acceptance limits for the
accumulators. Reference to the analyses for these DBAs is used to
assess changes in the accumulators as they relate to the acceptance
limits.

In performing the LOCA calculations, conservative assumptions are made
conceming the availability of ECCS flow. In the early stages of a large
break LOCA, with or without a loss of offsite power, the accumulators
provide the sole source of makeup water to the RCS The assumption of
loss of offsite power is required by regulations and conservatively
imposes a delay wherein the ECCS pumps cannot deliver flow until the
emergency diese; pnerators start, come to rated speed, and go through
their timed loading sequence. In cold leg break scenarios, tre entire
contents of one accumulator are assumed to be lost through the break.

The limiting large break LOCA is a double ended guillotine break at the
discharge of the reactor coolant pump. During this event, the
accumulators discharge to the RCS as soon as RCS pressure decreases
to below accumulator pressure.

As a conservative estimate, no credit is taken for ECCS pump flow until
an effective delay has elapsed. This dcMy accounts for the diesels !
starting and the pumps being loaded and delivering full flow. The delay |
time is conservatively set with an additional 2 seconds to account for Si
signal generation. During this time, the accumulators are analyzed as
providing the sole source of emeroency core cooling. No operator action
is assumed during the blowdown stage of a large break LOCA.

Wolf Creek - Unit 1 B 3.5.1-2 Revision 0
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Accumulators i

B 3.5.1

I

BASES

APPLICABLE The worst case small break LOCA analyses also assume a time delay
'

SAFETY ANALYSES before pumped flow reaches the core. For the larger range of small
(continued) breaks, the rate of blowdown is such that the increase in fuel clad

,

temperature is terminated primarily by the accumulators, with pumped
flow then providing continued cooling. As break size decreases, the i

accumulators and ECCS pumps play a part in terminating the rise in clad
temperature. As break size continues to decrease, the role of the
accumulators continues to decrease until they are not required and the
centrifugal charging pumps become solely responsible for terminating the
temperature increase.

This LCO he'ps to ensure that the following acceptance criteria
established for the ECCS by 10 CFR 50.46 (Ref. 2) will be met following a

|
LOCA:

a. Maximum fuel element cladding temperature is s 2200 F;

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

c. Maximum hydrogen generation from a zirconium water reaction is
s 0.01 times the hypothetical amount that would be generated if all
of the metalin the cladding cylinders surrounding the fuel, excluding,

the cladding surrounding the plenum volume, were to react; and

d. Core is maintained in a cootable geometry.

Since the accumulators empty themselves by the beginning stages of the
reflood phase of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

For both the large and small break LOCA analyses, a nominal contained
accumulator water volume is used. The contained water volume is the
same as the available deliverable volume for the accumulators. For large i
breaks, an increase in water volume can be either a peak clad
temperature penalty or benefit, depending on downcomer filling and
subsequent spill through the break during the core reflooding portion of
the transient. The analysis makes a conservative assumption with
respect to ignoring or taking credit for line water volume from the
accumulator to the check valve. To allow for instrument inaccuracy, an

- accumulsior volume ranging between 6122 gallons and 6594 gallons is
specified.

1

1

1
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Accumul: tors
'

f B 3.5.1

BASES -

. APPLICABLE The minimuia boron concentration limit is used in the post LOCA boron
SAFETY ANALYSES concentration calculation. The calculation is performed to assure reactor

(continued) suberiticality in a post LOCA environment. Of particular interest is the
large break LOCA, since no credit is taken for control rod assembly
insertion. A reduction in the accumulator minimum boron concentration
would produce a sthequent reduction in the available containment sump
boron concentrato 6,or post LOCA shutdown and an increase in the
maximum sump pH. The maximum boron concentration is used in
determining the cold leg to hot leg recirculation injecticn switchover time
and minimum sm pH.

The larga and small break LOCA analyses are performed at the minimum a
nitrogen cover pressure, since sensitivity analyses have demonstrated
that higher nitrogen cover pressure results in a computed peak clad
temperature benefit. The maximum nitrogen cover pressure limit prevents
accumulator relief valve actuation, and ultimately preserves accumulator

_

integrity.

The effects on containment mass and energy releases from the
accumulators are accounted for in the appropriate analyses (Refs.1
and 3).

The accumulators satisfy Criterion 2 and Criterion 3 of 10 CFR
50.36 (c)(2)(ii).

LCO The LCO establishes the minimum conditions required to ensure that the
accumulators are available to accomplish their core cooling safety
function following a LOCA. Four accumulators are required to ensure that
100% of the contents of three of the accumulators will reach the core
during a LOCA. This is consistent with the assumption that the contents
of one accumulator spill through the break. If less than three
accumulators are injected during the blowdown phase of a LOCA, the
ECCS acceptance criteria of 10 CFR N.46 (Ref. 2) could be violated.

For an accumulator to be considered OPERABLE, the isolation valve
must be fuliy open, power removed above 1000 psig, and the hits
established in the SRs for contained volume, boron concentrai.un, and
nitrogen cover pressure must be met.

APPLICABILITY In MODES 1 and 2, and in MODE 3 with RCS pressure > 1000 psig 9.4
accumulator OPERABILITY requirements are based on full power
operation. Although cooling requirements decrease as power decreases,
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B 3.5.1

BASES '

|

APPLICABILITY the accumulators aie stilliequired to provide core cooling as long as
-

(continued) elevated RCS pressures and temperatures exist.

This LCO is only applicable at pressures > 1000 psig. At pressures
s 1000 psig, the rate of RCS blowdown is such that the ECCS pumps can
provide adequate injection to ensure that peak clad temperature remains
below the 10 CFR 50.46 (Ref. 2) limit of 2200 F.

i
in MODE 3, with RCS pressure s 1000 psig, and in MODES 4,5, and 6,
the accumulator motor operated isolation valves are closed to isolate the
accumuir 'ars from the RCS. Accumulator isolation is only required when
the accumulator pressure is greater than or equal to the maximum RCS !

pressure for the existing RCS cold leg temperature, as allowed by the P/T
limit curves provided in the PTLR. This allows RCS cooldown without
challenging cold overpressure protection systems and depressurization
without dis :harging the acumulators into the RCS or requiring )

depressurization of the accumulators.

ACTIONS AJ

it the boron concentration of one accumulator is not within limits, it must
be retumed to within the limits vf.iin 72 hours. In this Condition, ability to
maintain subcriticality or minir .n boron precipitation time may be
reduced. The baron in the accumulator contributes to the assumption that
the combined ECCS water in the partially recovered core during the early
reflooding phase of a large break LOCA is sufficient to keep that portion of
the core suberitical. One accumulator below the minimum boron
concentration limit, however, will have no effect on available ECCS water
and an insignificant effect on core suberiticality during reflood. Boiling of

,

ECCS waterin the core during reflood concentrates boron in the !
saturated liquid that remains in the core. If the accumulators discharge !

-

following a largo main steam line break with offsite power available, their j
impact is minor and not a design limiting event. Thus,72 hours is allowed
to return the boron concentration to within limits.

BA

If one accumulator is inoperable for a reason othat than boron
concentretion, the accumulator must be returned to OPERABLE status
within 1 hour. !n this Condition, the required contents of three
accumulators cannot be assumed to rea::h the core during a LOCA. Due
to the severity of the consequences should a LOCA occur in these

<
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B 3.5.1

.

-BASES -

ACTIONS BJ (continueo)

conditions, the 1 hour Completion Time to open the valve, remove power
to the valve, or restore the proper water volume or nitrogen cover
pressure ensures that prompt action will be taken to retum the inoperable
accumulator to OPERABLE status. The Completion Time minimizes the
potential for exposure of the plant to a LOCA under these conditions.

C.1 and C.2

If the accumulator cannot be returrv' to OPERARLE status within the
associated Completion Time, the ps., sust be brought to a MODE in
wnich the LCO does not apply. To achieve this status, the plant must be

~ brought to MODE 3 within 6 hours and RCS pressure reduced to
s 1000 psig 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 mnnner and without
challenging plant systems. /

D.1

If more than one accumulator is inoper&ble, the plant is in a condition
outside the accident analyses; therefore, LCO 3.0.3 must be entered
immediately.

SURVEILLANCE SR 3.5.1.,1
REQUIREMENTS

Each accumulator valve should be verified to be fully open every
12 hours. This verification ensures that the accumulators are available for
injection and ensures timely discovery if a valve should be less than fully
open. If an isolation valve is not fully open, the rate of injection to the
RCS would be reduced. Although a motor operated valve position should
not change with power removed, a closed valve could result in not
meeting accident analyses assumptions. This Frequency is considered
reasonable in view of other administrative controls that ensure a
mispositioned isolation valve is unlikely.

. Wolf Creek'- Unit 1 B 3.5.1-6 Revision 0
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B 3.5.1-

BASES

SURVEILLANCE SR 3.5.1.2 and SR 3.5.1.3
REQUIREMENTS

(continued) Every 12 hours, borated water volume and nitrogen cover pressure are
verified for each accumulator. The limit on borated water volume is
equivalent to :t 24% and s 79.g% level. Only one set of non-safely
channels (1 of 2) is required for water level and pressure indication. The
12-hour Frequency is sufficient to ensure adequate injection during a
LOCA.. Because of the static design of the accumulator, a 12 hour
Frequency usually allows the operator to identify changes before limits
are reached. Operating experience has shown this Frequency to be
appropriate for early detection and correciti, of off normai trends.

SR 3.5.1.4

The boron concentration should be verified to be within required limits for
each accumulator every 31 days since the static design of the

. accurnulators limits the ways in which the concentration can be changed.
The 31 day Frequency is adequate to identify changes that could occur
from mechanisms such as dilution or inleakage. Sampling the affected
accumulator within 6 hours after a 70 gallon incresse (approximately 8%
level) will identify whether inleakage has caused a reduction in boron
concentration to below the required limit. It is not necessary to verify
boron concentration if the added water inventory is from the refueling

,

water storage tank (RWST) and the RWST has not been diluted since )
verifying that its boron concentration satisfies SR 3.5.4.3, because the j
water contained in the RWST is normally within the accumulator ooron !
concentration requirements. This is consistent with the recommendation

of NUREG-1366 (Ref. 4). I

SR 3.5.1.5 i

Verification every 31 days that power is removed from each accumulator
isolation valve operator . aen the RCS pressure is > 1000 psig ensures
that an active failure could not result in the undetected closure of an
accumulator motor operated isolation valve. If this were to occur, only two
accumulators would be available for injection given a single failure
coincident with a LOCA. Since power is removed under administrative
control, the 31 day Frequency will provide adequate assurance tha' power i

is removed. |

|
This SR allows power to be supplied to the motor operated isolation
valves when RCS pressure is s 1000 psig, thus allowing operational

:

(
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B 3.5.1

BASES -

SURVEILLANCE SR 3.5.1.5 (continued)
REQUIREMENTS

flexibility by avoiding unnecessary delays to manipulate the breakers
during plant startups or shutdowns.

Should closure of a valve occur in spite of the interlock, the SI signal
provided to the valves would open a closed valve in the event of a LOCA.

--_

REFERENCES' 1. USAR, Chapter 6.

2. 10 CFR 50.46.

3. USAP, Chaper 15.

4. NUREG-1366, February 1990.

_

i:
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ECCS - OperEting
,2 B 3.5.2
!

|
B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

| B 3.5.2 ECCS-Operating

,

BASES

|

BACKGROUND The function of the ECCS is to provide core cooling and negative '

reactivity to ensure that the reactor core is protected after any of the;

following accidents:

a. Loss of coolant accident (LOCA), coolant leakage greater than the i

capability of the normal charging system; J

b. Rod ejection accident;

c. Loss of secondary coolant accident, including uncontrolled steam
release orloss of feedwater; and

d. Steam generator tube rupture (SGTR).

The addition of negative reactivity is designed primarily for the loss of
secondary coolant accident where primary cooldown could add enough -
positive reactivity to achieve criticality and return to significant power.

There are three phases of ECCS operation: injection, cold leg
recirculation, and hot leg recirculation. In the injection phase, water is
taken from the refueling water storage tank (RWST) and injected into the j
Reactor Coolant System (RCS) through the cold legs. When sufficient ;

water is removed from the RWST to ensure that enough boron has been
added to maintain the reactor subcritical cnd the containment sumps have
enough water to supply the required net positive suction head to the
ECCS pumps, suction is switched to the containment sump for cold leg
recirculation. After several hours, the ECCS flow is shifted to the hot leg
recirculation phase to provide a backfiush, which would reduce the boiling
in the top of the core and any ressiting boron precipitation.

The ECCS consists of three separate subsystems: centrifugal charging |
(high head), safety injection (SI) (intermediate head), and residual heat
removal (RHR)(Iow head). Each subsystem consists of two redundant,
100% capacity trains. The ECCS accumulators and the RWST are also
part of the ECCS, but are not considered part of an ECCS flow path as
described by this LCO.

The ECCS flow paths consist of piping, valves, heat exchangers,and i

-

pumps such that water from the RWST crn be injected into the RCS
'

,

h
|
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ECCS - Oper; ting
B 3.51

.

BASES

BACKGROUND following the accidents described in this LCO. The major components of
(continued) each subsystem are the centrifugal charging pumps, the RHR pumps,

heat exchangers, and the Si pumps. Each of the three subsystems
consists of two 100% capacity trains that are interconnected and
redundant such that either train is capable of supplying 100% of the flow
required to mitigate the accident consequences. This interconnecting and
redundant subsystem design provides the operators with the ability to
utilize components from opposite trains to achieve the required 100% flow
to the core.

During the injection phase of LOCA recovery, a suction header supplies
water from the RWST to the ECCS pumps. Separate piping supplies
each subsystem and each train within the subsystem. The discharge
from the centrifugal charging pumps combines prior to entering the boron
injection tank (BIT) and then divides again into four supply lines, each of
which feeds the injection line to one RCS cold leg. The discharge from
the Si and RHR pumps divides and feeds an injection line to each of the
RCS cold legs. Throttle valves and flow orifices are utilized to balance the
flow to the RCS. This balance ensures sufficient flow to the core to meet
the analysis assumptions following a LOCA in one of the RCS cold legs
and to protect from ECCS pump runout.

For LOCAs that are too small to depressurize the RCS below the shutoff
head of the SI pumps, the centrifugal charging pumps supply water until
the RCS pressure decreases below the Si pump shutoff head. During this
period, the steam generators are used to provide part of the core cooling
function.

Durir:q the reciredr;cn phase of LOCA recovery, RHR pump suction is
trareferred to the containment sump. The RHR pumps then supply the
other ECCS pumps.

The centrifugal charging subsystem of the ECCS also functions to supply
borated water to the reador core following increased heat removal
events, such as a main steam line break (MSLB). The limiting design
conditions occur when the negative moderator temperature coefficient is
highly negative, such as at the end of each cycle.

During low temperature conditions in the RCS, limitations are placed on
the maximum number of ECCS pumps that may be OPERABLE. Refer to
the ' Bases for LCO 3.4.12. " Low Temperature Overpressure Protection
(LTOP) System," for the basis of these requirements.

The ECCS subsystems are actuated upon receipt of an SI signal. The
actuation of safeguard loads is accomplished in a programmed time

Wolf Creek - Unit 1 B 3.5.2-2 Revision 0
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ECCS - Opertting
B 3.5.2

BASES- -
.

BACKGROUND sequence. If offsite power is available, the safeguard loads start
(continued) immediately in the programmed sequence. If offsite power is not

available, the Engineered Safety Feature (ESF) buses shed nomial I

operating loads and are connected to the emergency d:esel generators
(EDGs). Safeguard loads are then actuated in the programmed time
sequence. The time delay associated with diesel starting, sequenced
loading, and pump starting determines the time required before pumped j
flow is available to the core following a LOCA.

The active ECCS components, along with the passive accumulators and
the RWST covered in LCO 3.5.1, " Accumulators," and LCO 3.5.4, ;

" Refueling Water Storage Tank (RWST) " provide the cooling water '

necessary to meet GDC 35 (Ref.1). I

APPLICABLE . The LCO helps to ensure that the following acceptance criteria for the
SAFETY ANALYSES ECCS, established by 10 CFR 50.46 (Ref. 2), will be met following a

.!LOCA-
i

a. Maximum fuel element cladding temperature is s 2200 F;
!

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

c. Maximum hydrogen generation from a zirconium water reaction is
,

c 0.01 times the hypothetical amount generated if all of the metal m
the cladding cylinders surrounding the fuel, excluding the cladding
surrounding the plenum volume, were to react; |

d. Core is maintained in a cootable geometry; and

e. Adequate long term core cooling capability is maintained.

The LCO also limits the potential for a post trip return to power following
an MSLB event and ensures that containment temperature limits are met.

Each EC-CS subsystem is taken credit for in a large break LOCA event at
full power (Refs. 3 and 4). This event establishes the requirement for
runout flow for the ECCS pumps, as well as the mar.imum response time
for their actuation. The centrifugal charging pumps and Si pumps are !

credited in a small break LOCA event. This event establishes the flow
and discharge head at the design point for the centrifugal charging
pumps. The SGTR and MSLB events also credit the centrifugal charging
pumps. The OPERABILITY requirements for the ECCS are based on the
following LOCA analysis assumptions:

Wolf Creek - Unit 1 - B 3.5.2-3 Revision 0
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BASES -

APPLICABLE a. A large break LOCA event, with loss of offsite power and a single ,

SAFETY ANALYSES failure disabling one RHR pump (both EDG trains are assumed to |
(continued) operate due to requirements for modeling full active containment

heat removal system operation); and

b. A small break LOCA event, with a loss of offsite power and a single
failure disabling one ECCS train.

During the blowdown stage of a LOCA, the RCS depressurizes as primary
coolant is ejected through the break into the containment. The nuclear
reaction is terminated either by moderator voiding during large breaks or
control rod insertion for small breaks. Following depressurization,
e nergency cooling water is injected into the cold legs, flows into the --

downcomer, fills the lower plenum, and refloods the core.

The effects on containment mass and energy releases are accounted for
in appropriate analyses (Refs. 3 and 4). The LCO ensures that an ECCS um
train will deliver sufficient water to match boiloff rates soon enough to
minimize the consequences of the core being uncovered following a large

' LOCA. It also ensures that the centrifugal charging 3.1d Si pumps will
deliver sufficient water and boron during a small LOOA to maintain core
subcriticality. For smaller LOCAs, the centrifugal charging pump delivers
sufficient fluid to maintain RCS inventory. For a small break LOCA, the
steam generators continue to serve as the heat sink, providing part of the
required core cooling.

The safety analyses make assumptions with respect to: (1) both the
maximum and minimum total system resistance, (2) both the maximum
and minimum branch injection line resistance, and (3) the maximum and
minimum ranges of potential pump performance. These resistances and
ranges of pump performance are used to calculate the maximum and
minimum ECCS flows assumed in the safety analyses.

Maintenance of proper flow resistance and pressure drop in the piping
system to each injection point is necessary to: (1) prevent total pump flow
from exceeding runout conditions when the system is in its minimum
resistance configuration, (2) provide the proper flow split between
injection points in accordance with the assumptions used in the ECCS- ;

LOCA analyses, and (3) provide an acceptable level of total ECCS flow to |

all injection points equal to or above that assumed in the ECCS-LOCA
analyses.

The ECCS trains satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

.
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ECCS - OperIting
B 3.5.2

BASES'

LCO in MODES 1,2, and 3, two independent (and redundant) ECCS trains are
required to ensure that sufficient ECCS flow is available, assuming a
single failure affecting either train. Additionally, individual components
within the ECCS trains may be called upon to mitigate the consequences
of other transients and accidents.

In MODES 1,2, and 3, an ECCS train consists of a centrifugal charging
subsystem, an Si subt,ystem, and an RHR subsystem. Each train
includes the piping, inwruments, and controls to ensure an OPERABLE

,

flow path capable of taking suction from the RWST upon an SI signal and |
automatically transferring suction to the containmert sump. I

During an event requirir'g ECCS actuation, a flow path is required to -
provide an abundant supply of water from the RWST to the RCS via the
ECCS pumps and their respective supply headers to each of the four cold
leg injection nozzles, in the long term, this flow path may be switched to
take its supply from the containment sump and to supply its flow to the
RCS hot and cold legs.

During recirculation operation, the flow path for each train must maintain
its designed independence to ensure that no . single failure can disable
both ECCS trains.

As indicated in . Note 1, the Si flow paths may be isolated for 2 hours in
MODE 3, under controlled conditions, to perform pressure isolation valve
testing per SR 3.4.14.1. The flow path is readily restorable from the
control room, and a single active failure is not assumed coincident with
this testing (Ref. 7). Therefore, the ECCS trains are considered
OPERABLE during this isolation-

As indicated in Note 2, operation in MODE 3 with ECCS pumps made
incapable of injecting, pursuant to LCO 3.4.12, " Low Temperature
Overpressure Protection (LTOP) System," is necessary for plants with an
LTOP arming temperature at or near the MODE 3 boundary temperature
of 350 F. LCO 3.4.12 requires that certa!n pumps be rendered incapable
of injecting at and below the LTOP arming temperature. When this
temperature is at or near the MODE 3 boundary temperature, time is
needed to restore the inoperable pumps to OPERABLE status.

Either of the CCPs may be considered OPERABLE with its associated
discharge to RCP seal throttle valve, BG-HV-8357A or BG-HV-8357B, )inoperable, j

'

-- J
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ECCS - Operating
B 3.5.2

- BM iS -

APPLICABILITY In MODES 1,2, and 3, the ECCS OPERABILITY requirements for the
limiting Design Basis Accident, a large break LOCA, are based on full I

<

power operation. Although reduced power would not require the sarne
level of performance, the accident analysis does not provide for reduced
cooling requirements in the lower MODES. The centrifugal charging ,

pump performance is based on a small break LOCA, which establishes
the pump performance curve and has less dependence on power. The fil
pump performance requirements are based on a small break LOCA.

'
MODE 2 and MODE 3 requirements are bounded by the MODE i
analysis.

This LCO is only applicable in MODE 3 and above. Below MODE 3, the
system functional requirements are relaxed as described in LCO 3.5.3,
"ECCS - Shutdown."

In MODES 5 and 6, plant conditions are such that the probability of an
_

event requiring ECCS injection is extremely low. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops
Not Filled." MODE 6 core cooling requinaments are addressed by
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant Circulation- High
Water Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and
Coolant Circulation - Low Water Level."

ACTIONS- AJ

With one or more trains inoperable and at least 100% of the ECCS flow
equivalent to a single OPERABLE ECCS train available, the inoperable
components must be returned to OPERABLE status within 72 hours. The
72 hour Completion Time is based on an NRC reliability evaluation
(Ref. 5) and is a reasonable time for repair of many ECCS components.

An ECCS train is inoperable if it L not capable of delivering design flow to
the RC.% Individual components are inoperable if they are not capable of
perforns;g their design function or supporting systems are not available.

The LCO requires the OPERABILITY of a number of independent
subsystems. Due to the redundancy of trains and the diversity of
subsystems, the inoperability of one component in a train does not render
the ECCS incapable of performing its function. Neither does the
inoperability of two different components, each in a different train,
necessarily result in a loss of function for the ECCS. The intent of this
Coredition is to maintain a combination of equipment such that 100% of

Wolf Creek - Unit 1 B 3.5.2-6 Rev' > ion 0
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ECCS - Operating
B 3.5.2 ;

BASES

ACTIONS AJ (continued)

the ECCS flow equivalent to a single OFidRABLE ECCS train remains
available. This allows increased flexibility in plant operations under
circumstances when components in opposite trains are inoperaole.|

| An event accompanied by a loss of offsite power and the failure of an
EDG can disable one ECCS train until power is restored. A reliability
analysis (Ref. 5) has shown that the impact of having one full ECCS train
inoperable is sufficiently small to justify continued operation for 72 hours.

Reference 6 describes situations in which one component, such as an
RHR crossover valve, can disable both ECCS trains. ' With one or more

I
component (s) inoperable such that 100% of the flow equivalent to a single ]
OPERABLE ECCS train is not available, the facility is in a condition !
outside the accident analysis. Therefore, LCO 3.0.3 must be immediately !
entered. !

B.1 and B.2

If the inoperable trains cannot be retumed to OPERABLE status within the
associated Completion Time, tha plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must be
brought to MODE 3 within 6 hours and 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.

SURVEILLANCE SR 3.5.2.1
REQUIREMENTS

Verification of proper valve position ensures that the flow path from the
ECCS pumps to the RCS is maintained. Misalignment of these valves
cculd render both ECCS trains inoperable. Securing these valves in
position by remaval of power or by key locking the control in the correct
position ensures that they cannot change position as a result of an active
failure or be inadvertently misaligned. These valves are of the type,
described in References 6 and 7, that can disable the functic,n of both
ECCS trains and invalidate the accident analyses. A 12 hour Frequency
is considered reasonable in view of other administrative controls that will
ensure a mispositioned valve is unlikely.

_
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ECCS - Operating
B 3.5.2

BASES

SURVEILLANCE SR 3 5.2.2
' REQU!REMENTS

(continued) . Verifying the correct alignment for manual, power operated, and
automatic valves in the ECCS flow paths provides assurance that the
proper flow paths will exist for ECCS operation. This SR does not apply
to valves that are locked, sealed, or otherwise secured in position, since
these were verified to be in the correct position prior to locking, sealing, or
securing. This SR does not apply to manual vent / drain valves, and to
valves that cannot be inadvertently misaligned such as check valves. A
valve that receives an actuation signal is allowed to be in a nonaccident
position provided the valve will automatically reposition within the proper
stroke time. This Surveillance does not require any testing or valve
manipulation. Rather, it involves verification that those valves capable of !

being mispositioned are in the correct position. The 31 day Frequency is
appropriate because the valves are operated under administrative control,
and an improper valve position would only affect a single train. This
Frequency has been shown to be acceptable through operating ,n J

experience.

SR 3.5.2.3

The ECCS pumps are normally in a standby, nonoperating mode. As
such, flow path piping has the potential to develop voids and pockets of
entrained gases. Maintaining the piping from the ECCS pumps to the
RCS full of water by venting RHR and SI pump casings and accessible
ECCS discharge piping high point vents ensures that the system will

**
perform properly, injecting its full capacity into the RCS upon demcnd.
The design of the centrifugal charging pump is such that significant
noncondensible gases do not collect in the pump. Therefore, it is
unnecessary to require periodic pump casing venting to ensure the
centrifugal charging pump will remain OPERABLE Accessible high point
vents, are those that can be reached without hazard or high radiation dose
to personnel. This will also prevent water hammer, pump cavitation, and
pumping of noncondensible gas (e.g., air, nitrogen, or hydrogen) into the
reactor vessel following an Si signal or during shutdown cooling. The
31 day Frequency takes into consideration the gradual nature of gas
accumulation in the ECCS piping and the procedural controls governing

- system operation.

SR 3.5.2A
_

Periodic surveillance testirag of ECCS pumps to detect gross degradation
caused by impeller structural damage or other hydraulic component

Wolf Creek - Unit 1 B 3.5.2-8 Revision 0
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ECCS - Operating
B 3.5.2

BASES

SURVEILLANCE SR 3.5.2.4 (continued)
REQUllREMENTS

problems is required by Section XI of the ASME Code. This type of
testing may be accomplished by measuring the pump developed head at
only one point of the pump characteristic curve. The following ECCS
pumps are required to develop the indicated differential pressure on
recirculation flow:

Centrifugal Charging Pump > 2400 psid

Safety injection Pump > 1445 psid

RHR Pump > 165 psid

This verifies both that the measured performance is within an acceptable
tolerance of the original pump baseline performance and that the
performance at the test flow is greater than or equal to the performance
assumed in the plant safety analysis. SRs are specified in the applicable
portions of the Inservice Testing Program, which encompasses Section XI
of the ASME Code. Section XI of the ASME Code provides the activities
and Frequencies necessary to satisfy the requirements.

GR 3.5.2.5 and SR 3.5.2.6

These Surveillances demonstrate that each automatic ECCS valve
actuates to the required position on an actual or simulated Si signal and
on an actual or simulated RWST Level tow-Low 1 Automatic Transfer
signal coincident with an SI signal and that each ECCS pump starts on I

receipt of an actual or simu',ated SI signal. This Surveillance is not
required for valves that are locked, sea!ed, or otherwise secured in the l

required position under administrative controls. The 18 month F .w;uency !

is based on the need to perform these Surveillances under the conc'itions
that apply during a plant outage and the potential for unplanned plant {
transients if the Surveillances were perfor.ned with the reactor at power. I

The 18 month Frequency is also acceptable based on consideration of the
design reliability (and confirming operating experience) of the equipment.
The actuation logic is tested as part of ESF Actuation System testing, and
equipment performance is monitored as part of the Inservice Testing
Program. j

i

|

|

..-
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ECCS - OperCting
B 3.5.2

BASES
i

~ SURVEILLANCE ' SR 3.5.2.7
.lEQUIREMENTS
(cont;nued) The position of throttle valves in the flow path is necessary for proper

ECCS performance. These valves are necessary to restrict flow to a
ruptured cold leg, ensuring that the other cold legs receive at least the
required minimum flow. The 18 month Frequency is based on the same
reasons as those stated in SR 3.5.2.5 and SR 3.5.2.6. The ECCS throttle
valves are set to ensure proper flow resistance and pressure drop in the
piping to each injection point in the event of a LOCA. Once set, these
throttle valves are secured with locking devices and mechanical position
stops. These devices help to ensure that the following safety analyses
assumptions remain valid: (1) both the maximum and minimum total

4system resistance; (2) both the maximum and minimum branch injection ^

line resistance; and (3) the maximum and minimum ranges of potential
pump performance. These resistances and pump performance ranges ,

are used to calculate the maximum and minimum ECCS ficws assumed in
'

the LOCA analyses of Reference 3.

SR 3.5.2.8 l

Periodic inspections of the containment sump suction inlet ensure that it is -

unrestricted and sta/s in proper operating condition. The 18 month
Frequency has been found to be sufficient to detect abnormal degradation
and is confirmed by operating experience.

REcERENCES 1. 10 CFR 50, Appendix A, GDC 35.

2. 10 CFR 50.46.

3. USAR, Sections 6.3 and 15.6.
J

4. USAR, Chapter 15, " Accident Analysis."

5. NRC Memorandum to V. 6tello, Jr., from R.L. Baer,
" Recommended Interim Revisions to LCOs for ECCS
Components," December 1,1975.

6. lE Information Notice No. 87-01.

7. BTP ElCSB-18, Application of the Single Failure Criteria to
Manually-Controlled Electrically-Operated Valves.

__
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ECCS - Shutdown
B 3.5.3

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.3 ECCS - Shutdown

|
,

BASES,
.

.
. _

.
.

.
.

.
_

'

-BACKGROUND The Background section for Bases 3.5.2, "ECCS - Operating," is
applicable to these Bases, with the following mod;fications.

In MODE 4, the required ECCS train consists of two separate
subsystems: centrifugal charging (high head) and residual heat removal '

(RHR)(low head).

The ECCS flow paths consist of piping, valves, beat exchangers, and j

pumps such that water from the refueling water storage tank (RWST) can
be injected into the Reactor Coolant System (RCS) following the
accidents described in Bases 3.5.2.

,

|
1

APPLICABLE The Applicable Safety Analyses section of Bases 3.5.2 also applies
SAFETY ANALYSES to this Bases section.

Due to the stable conditions associated with operation in MODE 4 and the
reduced probability of occurrence of a Design Basis Accident (DBA), the |
ECCS operational requirements are reduced. It is understood in these i

reductions that certain automatic safety injection (SI) actuation is not
available. In this MODE, sufficient time exists for manual actuation of the
required ECCS to mitigate the consequences of a DBA.

Only one train of ECCS is required for MODE 4. This requirement :

dictates that single failures are not considered during th}s MODE of
operation. The ECCS trains satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

I

LCO In MODE 4, one of the two independent (and redurdant) ECCS trains is
required to be OPERABLE to ensure that sufficient ECCS flow is available
to the core following a DBA.

In MODE 4, an ECCS train consists of a centrifugal charging subsystem
and an RHR subsystem. Each train includes the piping, instruments, and
controls to ensure an OPERABLE flow path capable of tsking suction |
from the RWST and transferring suction to the containment sump.

Wolf Creek - Unit 1 B 3.5.3-1 Revision 0

_



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ .. . . . . . . . . . . . . . . . . .. . ..

t

ECCS - Shutdown {
B 3.5.3 I

BASES j
,

I
LCO- During an event requiring ECCS actuction, a flow path is required to {

(continued) provide an abundant supply of water from the RWST to the RCS via the
ECCS pumps and their respective supply headers to each of the four cold
leg injection nozzles. In the long term, this flow path may be switched to
take its supply from the containment sump and to deliver its flow to the
RCS hot and cold legs.

This LCO is modified by a Note that allows an RHR train to be considered
-|OPERABLE during alignment and operation for decay heat removal, if >

capable of being manually realigned (remote or local) to the ECCS mode |
of operation and not otherwise inoperable. This allows operation in the
RHR mode during MODE 4.

APPLICABILITY In MODES 1,2, and 3, the OPERABILITY requirements for ECCS are !

covered by LCO 3.5.2.

In MODE 4 with RCS temperature below 350 F, one OPERABLE ECCS
train is acceptable without single failure consideration, on the basis of the
stable reactivity of the reactor and the limited core cooling requirements.

In MODE 4, the plant is considered to be operating under an analyzed
condition if one or both RHR cross tie va!ves (EJ HV-8716A/B) are closed ,

vrith both RHR to accumulator injection loops isolation valves (EJ HV- I

Emi9A/B) open, or if one of the injection valves (EJ HV-8809A or B) is
closed with both RHR cross tie valves open. The plant shall enter Actions
required by LCO 3.5.3 if the above system configuration (at least one flow
path to two RCS loops is avsilable for the OPERABLE and operating RHR
pump) cannot be met.

In MODES 5 and 6, plant conditions are such thai the probability of an
event requiring ECCS injection is extremely low. Core cooling
sequirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops -
MODE 5, Loops Filled." and LCO 3.4.8, "RCS Loops - MODE 5, Loops
Not Filled." MODE 6 core cooling requirements are addressed by
LCO 3.9.5, " Residual Heat Removal (RHR) and Coolant Circulation - High
Water . Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and
Cooiant Circu!9 tion- Low Water Level." i

ACTIONS AJ

With no ECCS RHR subsystem OPERABLE, the plant is not prepared to
respond to a loss of coolant accident or to continue a cooldown using the

. Wolf Creek - Unit 1 B 3.5.3-2 Revision 0
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ECCS - Shutdown
B 3.5.3

BASES.

ACTIONS AJ (continueo)

RHR pumps and heat exchangers. The Completion Time ofimmediately
to initiate actions that would restore at least one SCCS RHR subsystem to a

OPERABLE status ensures that prompt action is taken to restore the )
required cooling capacity. Normally, in MODE 4, reactor decay heat is
removed from the RCS by an RHR loop. If no RHR loop is OPERABLE
for this function, reactor decay heat inust be removed by some alternate
method, such as use of the steam generators. The alternate means of
heat removal must continue until the inoperable RHR loop components
can be restored to operation so that decay heat removal is continuous.

With both RHR pumps and heat exchangers inoperable, it would be
unwise to require the plant to go to MODE 5, where the only available
heat removal system is the RHR. Therefore, the appropriate action is to ;

initiate measures to restore one ECCS RHR subsystem and to continue
the actions until the subsystem is restored to OPERABLE status.

B.1 ,

With no ECCS high head subsystem OPERABLE, due to the irioperability
of the cen',rifugal charging pumo or flow path from the RWST, the plant is {
not prepared to provide high pressure response to Design Basis Events ]
requiring St. The 1 hour Completion Time to restore at !aast one ECCS |

high head subsystem to OPERABLE status ensures that prompt action is I
taken to provide the required cooling capacity or to initiate actione to placa
the plant in MODE 5, where an ECCS train is not required.

!

C_,;.1

When the Required Actions of Condition B cannot be completed within the
required Completion Time, a controlled shutdown should be initiated. j

Twenty-four hours is a reasonable time, based on operating experie,,ce, |
to reach MODE 5 in an orderly manner and without challenging plant

~

systems or operators.
,

SURVEILLANCE SR 3.5.3.1 ,

REQUIREMENTS 1

The applicable Surveillance descriptions from Bases 3.5.2 apply.

t

i

4
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ECCS - Shutdown
B 3.5.3

}

BASES -

'

REFERENCES The applicable references from Bases 3.5.2 apply.

u

_..
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RWST
B 3.5.4 i

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

B 3.5.4 Refueling Water Storage Tank (RWST)

BASES
.

..

BACKGROUND The RWST supplies borated water to the Chemical and Volume Control
System (CVCS) during abnormal operating conditions, to the refueling
pool during refueling, and to the ECCS and the Containment Spray
System during accident conditions.

= The RWST supplies both trains of the ECCS and the Containment Spray
System through a common suction line to each system's supply header
during the injection phase of a loss of coolant accident (LOCA) recovery.
A motor operated isolation valve is provided in each header to isolate the
RWST from the ECCS once the system has been transferred to the

1

recirculation mode. The recirculation mode is entered when pump suction |
is transferred to the containment sump following receipt of the RWST !
Level Low-Low 1 Automatic Transfer Signal coincident with an Si signal.
Use of a single RWST to supply both trains of the ECCS and Containment
Spray System is acceptable since the RWST is'a passive component, and
passive failures are not requl C to be assumed to occur coincidentally
with Design Basis Events.

The switchover from normal operation to the injection phase of ECCS
operation requires changing centrifugal charging pump suction from the
CVCS volume control tank (VCT) to the RWST through the use of
isolation valves. Each set of isolation valves is interlocked so that the
VCT isolation valves will begin to close once the RWST isolation valves
are fully open. This may result in a delay in obtaining the RWST borated
water. The effects of this delay are discussed in the Applicable Safety
Analyses section of these Bases.

During normal operation in MODES 1,2, and 3, the safety injection (SI)
and residual heat removal (RHR) pumps are aligned to take suction from
the RWST.

The ECCS pumps are provided with recirculation lines that ensure each
pump can maintain minimum flow requirements when operating at or near
shutoff head conditions.

When the suction for the ECCS and Containment Spray System pumps is
transferred to the containment sump, the RWST flow peths must be
isolated to prevent a retsase of the containment sump contents to the
RWST, which could result in a release of contaminants to the atmosphere
and the eventualIMs of cuction head for the ECCS pumps.

Wolf Creek - Unit 1 B 3.5.4-1 Revision 0
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RWST
B 3.5.4

BASES -

BACKGROUND This LCO ensures that:
(continued)

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

b. Sufficient water volume exists in the containment sump to support
continued operation of the ECCS and Containment Spray System
pumps at the time of transfer to the recirculation mode of cooling;
and

'

c. The reactor remains subcritical following a LOCA.
_

insufficient water in the RWST could result in insufficient cooling capacity
when the transfer to the recirculation mode occurs. improper boron
concentrations could result in a reduction of SDM or excessive boric acid
precipitation in the core following the LOCA, as well as excessive caustic
stress corrosion of mechanical components and systems inside the -

containment.

APPLICABLE During accident conditions, the RWST provides a source of borated
SAFETY ANALYSES water to the ECCS and Containment Spray System pumps. As such, it

provides containment cooling and depressurization, core cooling, and
replacement inventory and is a source of negative reactivity for reactor
shutdown (Ref.1). The design basis transients and applicable safety
analyses conceming each of these systems are discussed in the
Applicable Safety Analyses section of B 3.5.2, "ECCS - Operating";
B 3.5.3, "ECCS-Shutdown"; and B 3.6.6, " Containment Spray and ;

Cooling Systems." These analyses are used to assess changes to the ]
RWST in order to evaluate their effects in mlation to the acceptance limits I

in the analyses. I

The RWST must also meet volume, boron concentration, and temperature
requirements for non-LOCA events. The volume is not an explicit
assumption in non-LOCA events since the required volume is a small ]
fraction of the available volume. The deliverable volume limit is set by the
LOCA and containment analyses. For the RWST, the deliverable volume
is different from the total volume contained since, due to the design of the
tank, more water can be contained than can be delivered. The minimum

. boron concentration is an explicit assumption in the main steam line break
(MSLB) analysis to ensure the required shutdown capability. For WCGS,
the ininimum boron concentration limit is an important assumption in i

ensuring the required shutdown capability. The maximum boron
concentration is an explicit assumption in the inadvertent ECCS actuation
analysis, although it is typically a nonlimiting event and the results are

. Wolf Creek -- Unit 1 B 3.5.4-2 Revision 0-
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B 3.5.4

:

BASES - I

APPLICABLE very insensitive to boron concentrations. The maximum temperature
SAFETY ANALYSES ensuras that the amount of cooling provided from the RWST during the

(continued) heatup phase of a feedline break is consistent with safety analysis
i

assumptions. The minimum temperature is an assumption in both the '

MSLB core response and inadvertent ECCS actuation analyses, although
the inadvertent ECCS actuation event is typically nonlimiting.

|

The MSLB analysis has considered a delay associated with the interlock
between the VCT and RWST isolation valves, and the results show that

,

I

the departure from nucleate boiling design basis is met. The delay has
been established as 27 seconds, with offsite power available, or !
39 seconds without offsite power. This response time includes 2 seconds
for electronics delay, a 15 second stroke time to open the RWST valves,

,

'

followed by a 10 second stroke time to close the VCT valves after the
RWST valves are fully open.

For a large break LOCA analysis, the minimum water volume limit of
394,000 gallons and the lower boron concentration limit of 2400 ppm are
used to compute the post LOCA sump boron concentration necessary to
assure subcriticality. The large break LOCA is the limiting case since the
safety analysis assumes that all control rods are out of the core. |

The upper limit on boron concentration of 2500 ppm is within the values
used to determine the maximum allowable time to switch to hot leg
reairculation following a LOCA. The purpose of switching from co!d leg to
hot leg recirculation is to avoid boron precipitation in the core following the
accident.

Ir, the minimum containment pressure analysis for ECCS performance
evaluation, the containment spray temperature is assumed to be equal to
the RWST lower temperature limit of 37*F. If the lower temperature limit
is violated, the containment spray further reduces containment pressure,
which decreases the core flooding rate and increases peak clad
temperature. The upper temperature limit of 100'F is used in the small
break LOCA analysis and containment OPERABILITY analysis.
Exceeding this temperature will result in a higher peak clad temperature,
because there is less heat transfer from the core to the injected water for

- the small break LOCA and higher containment pressures due to reduced
containment spray cooling capacity. For the containment response
following an MSLB, the lower limit on boron concentration and the upper
limit on RWST water temperature are used to maximize the total energy
release to containment. !

:

The RWST satisfies Criterion 2 and Criterion 3 of 10 CFR 50.36(c)(2)(ii). I
!

..
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B 3.5.4

BASES

LCO The RWST ensures that an adequate supply of borated water is available
to cool and depressurize the containment in the event of a Design Basis
Accident (DBA), to cool and cover the core in the event of a LOCA, to
maintain the reactor subcritical followag a DBA, ante to ensure adequate
level in the containment sump to suppc,rt ECCS ar,d Containment Spray
System pump operation in the recirculatit,n mede.

To be considered OPERABLE, the RWST must meet the water volume,
boron concentration, and temperature limits established in the SRs.

APPLICABILITY In MODES 1,2,3, and 4 RWST OPERABILITY requirements are dictated
_

, by ECCS and Containment Spray System OPERABILITY requirements. -

Since both the ECCS and the Containment Spray System must be
OPERABLE in MODES 1,2,3, and 4, the RWST must also be
OPERABLE to support their operation. Core cooling requirements in
MODE 5 are addressed by LCO 3.4.7, "RCS Loops - MODE 5, Loops
Filled," and LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled."
MODE 6 core cooling requirements are addressed by LCO 3.9.5,
" Residual Heat Removal (RHR) and Coolant Circulation- High Water
Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant
Circulation-Low Water Level."

ACTIONS AJ

With RWST boron concentration or borated water temperature not within
limits, they must be returned to within limits within 8 hours. Under these
conditions neither the ECCS nor the Containment Spray System can
perform its design function. Therefore, prompt action must be taken to
restore the tank to OPERABLE condition. The 8 hour limit to restore the
RWST temperature or boron concentration to within limits was developed
considering the time required to change either the boron concentration or
temperature and the fact that the contents of the tank are still available for
injection.

B_;1

' With the RWST inoperable for reasons other than Condition A (e.g., water
volume), it must be restored to OPERABLE status within 1 hour. In this
Condition, neither the ECCS nor the Containment Spray System

I
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B 3.5.4

BASES

ACTIONS M (continued)

can perform its design function. Tharefore, prompt action must be taken
to restore the tank to OPERABLE status or to place the plant in a MODE
in which the RWST is not required. The short time limit of 1 hour to
restore the RWST to OPERASLE status is based on this condition
simultaneously affecting redundant trains.

I
C.1 and C.2

If the RWST cannot be returned to OPERABLE status within the
associated Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within 6 hours and to MODE 5 within
36 hours. The allowed Completion Times are reasonaole, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.5.4.1
REQUIREMENTS |

The RWST borated water temperature shouid be verified every 24 hours |
to be within the limits assumed in the accident analyses bared. This |

Frequency is sufficient to identify a temperature change that would I

approach either limit and has been shown to be acceptable through I

operating experience.

The SR is modified by a Note that eliminates the requirement to perform
this Surveillance when ambient air temperatures are within the operating
limits of the RW5T. With ambient s;r temperatures within the band, the
RWST temperature should not exceed the limitt,.

|

!

SR 3.5.4.2 l

The RWST water volume should be verified every 7 days to be above the
required minimum level (2 94% level) in order to ensure that a sufficient :

initial supply is available for injection and to support continued ECCS and
Containment Spray System pump operation on recirculation. Since the,

RWST volume is normally stable and is protected by an alarm, a 7 day
Frequency is appropriate and has been shown to be acceptable through '

operating experience.
'
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E BASES-

<: SURVEILLANCE SR 3.5.4.3
REQUIREMENTS
(continued) The boron concentration of the RWST should be vs..ified every 7 days to

be within the required limits. This 3R ensures that the reactor will remain
subcritical following a LOCA. Further, it assures that the resulting sump
pH will be maintained in an acceptable range so that ooron precipitation in
the core will not occur and the effect of chloride and caustic stress
corrosion on mechanical systems and componerG will be minimized.
Since the RWST volume is normally stable, a 7 day sampling Frequency
to verW boron concentration is appropriate and has been shown to be
acceptable through operating experience.

.-

REFERENCES 1. USAR, Chapter 6 and Chapter 15.

.

. . . _ .

.
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Snl Injection Flow
B 3.5.5 |

B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) {
B 3.5.5 Sealinjection Flow !

|

BASES
i

BACKGROUND The function of the seal injection throttle valves (BG-V0198 through
BG-V0201) during an accident is similar to the function of the ECCS
throttle valves in that each restricts flow from the centrifugal charging
pump header to .:,e Reactor Coolant System (RCS).

;

The restriction on reactor coolant pump (RCP) seal injection flow limits the
amount of ECCS flow that would be diverted from the injection path !

following an accident This limit is t,ased on safety analysis assumptions |
that are required because RCP s.al injection flow is not isniated during i

safety injection (SI).

APPLICABLE All ECCS subsystems are taken credit forin the large break loss of
SAFETY ANALYSES coolant accident (LOCA) at full power (Ref.1). The LOCA analysis

establishes the minimum flow for the ECCS pumps. The centrifugal
;

charging pumps are also credited in the small break LOCA analysis. This |

analysis establishes the flow and discharge head at the design point for |

the centrifugal charging pumps. The steam generator tube rupture and
main s.aam line break event analyses also credit the centrifugal charging
pumps, but are not limiting in their design. Reference to these analyses is '

made in asscssing changes to the SealInjection System for evaluation of
their effects in relation to the acceptance limits in these analyses.

The LCO ensures that seal injection flow will be sufficient for RCP seal
integrity but limited so that the ECCS trains will be capable of delivering
sufficient water to mabh boiloff rates soon enough to minimize uncovering
of the core following a large LOCA. It also ensures that the centrifugal
charging pumps will deliver sufficient water for a small LOCA and
suf6c!ent boron to maintain the core suberitical. For smaller LOCAs, the
charging pumps alone deliver sufficient fluid to overcome the loss and
maintain RCS inventory. Figure 3.5.5-1 was developed using a
conservative combination of plant data to establish a maximum flow rate
for the sealinjection hne versus delta pressure between the RCS and
charging pump header pressure. Based on the conservative data, Figure
3.5.5-1 ensures adequate flow to the reactor coolant pump seals while
ensuring the safety antlysis assumption for minimum ECCS fiow is
maintained while avot,tng charging pump runout conditions. Seal
injection flow satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
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|
LCO The intent of the LCO limit on seal injection flow is to make sure that flow I

through the RCP seal water injection line is low enough to ensure that I
sufficient centrifugal charging pump injection flow is directed to the RCS
via the injection points (Ref. 2).

The LCO is not strictly a flow limit, but rather a flow limit based on a flow
line resistance. In order to establish the proper flow line resistance, a
pressure and flow must be known. The flow line resistance is established
by adjusting the RCP sealinjection flow in the acceptable region of Figure
3.5.5-1 at a given pressure differential between the charging header and
the RCS. The flow limits established by Figure 3.5.5-1 ensures that the
minimum ECCS flow assumed in the safety analyses is maintained.

_. _ ,

The limit on seal injection flow must be met to render the ECCS
OPERABLE. If this condition is not met, the ECCS flow may be less than |
that assumed in the accident analyses. I

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

ACTIONS A1
_

With the seal injection flow exceeding its limit, the amount of charging flow
available to the RCS may be reduced. Under this Condition, action must
be taken to restore the flow to below its limit. The operator has 4 hours
from the time the flow is known to be above the limit to correctly position
the manual sealinjection throttle valves and thus be in compliance with
the accident analysis. The Completion Time minimizes the potential
exposure of the plant to a LOCA with insufficient injection flow and
provides a reasonable time to restore seal injectio.i flow within limits. This
time is conservative with respect to the Completion Times of other ECCS
LCOs; it is based on operating experience and is sufficient for taking
corrective actions by operations personnel.

|
1

|

h -

,
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B 3.5.5

BASES

ACTIONS B.1 and B.2
(continued)

When the Required Actions cannot be completed within the required
Completion Time, a controlled shutdown must be initiated. The
Completion Time of 6 hours for reaching MODE 3 from MODE 1 is a
reasonable time for a controlled shutdown, based on operating
experience and normal cooldown rates, and does not challenge plant
safety systems or operators. Continuing the plant shutdown begun in
Required Action B.1, an additional 6 hours is a reasonable time, based on
operating experience and normal cooldown rates, to reach MODE 4,
where this LCO is no longer applicable.

SURVEILLANCE SR 3.5.5.1
REQUIREMENTS

Verification every 18 months that the manual seal injection throttle valves
are adjusted to give a flow within the limit ensures that proper manual seal
injection throttle valve position, and hence, proper seal injection flow, is
maintained. To verify acceptable seal injection flow, the following is
performed; differential pressure between the charging header (PT-120)
and the RCS is determined and the seal injection flow is verified to be
within the limits of Figure 3.5.5-1. The Frequency of 18 months is based
on engineering judgment, the controls placed on the positioning of these
valves and is consistent with other ECCS valve Surveillance Frequencies
in SR 3.5.2.7. The Frequency has proven to be acceptable through
operating experience.

As noted, the Surveillance is not required to be performed until 4 hours
after the RCS pressure has stabilized within a i 20 psig range of normal

{
operating pressure. The RCS pressure requirement is specified since this
configuration will produce the required preuure conditions necessary to
assure that the manual valves are set correctly. The exception is limited
to 4 hours to ensure that the Surveillance is timely.

.

REFERENCES 1. USAR, Chapter 6 and Chapter 15.

2. 10 CFR 50.46.

___ _ _ _ _ _ _ _ __
.-

l<
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Cont:inm;nt
B 3.6.1

B 3.6 CONTAINMENT SYSTEMS

B 3.6.1 Containment

BASES
__.

BACKGROUND The containment consists of the concrete reactor building, its steel liner,
and the penetrations through this structure. The structure is designed to
contain radioactive material that may be released from the reactor core
following a design basis Loss of Coolant Accident. Additionally, this
structure provides shielding from the fission products that may be present
in the containment atmosphere following accident conditions.

Tt.e containment is a prestressed reinforced concrete structure with a
cylindrical wall, a flat foundation mat with a reactor cavity pit project %n,
and a hemispherical dome roof. The inside surface of the containment is
lined with a carbon steel liner to ensure a high degree of leak tightness
during operating and accident conditions.

The cylinder wall is prestressed with a post tensioning system in the
vertical and horizontal directions, and the dome roof is prestressed
utilizing a two-way pattern of vertical tendons and hoop tendons that start
at the springline and continue up to an approximate 45-degree vertical
angle from the springline.

The concrete reactor building is required for structaralintegrity of the
containment under Design Basis Accident (DBA) conditions. The steel
liner and its penetrations establish the leakage limiting boundary of the
containment. Maintaining the containment OPERABLE limits the leakage
of fission product radioactivity from the containment to the environment.
SR 3.6.1.1 leakage rate requirements comply with 10 CFR 50,
Appendix J, Option B (Ref.1), as modified by approved exemptions.

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

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

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

Wolf Creek - Unit 1 B 3.6.1-1 Revision 0
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Centtinment
B 3.6.1

' BASES -

BACKGROUfJD 2. closed by manual valves, blind flanges, or de-activated
(continued) automatic valves secured in their closed positions, except as

provided in LCO 3.6.3, " Containment Isolation Valves"

b. Each air lock is OPERABLE, except as provided in LCO 3.6.2,
" Containment Air Locks";

c. All equipment hatches are closed and sealed; and

d. The sealing mechanism associated with a penetration (e.g. welds,
bellows, or O-rings) is OPERABLE.

APPLICABLE The safety design basis for the containment is that the containment must
SAFETY ANALYSES withstand the pressures and temperatures of the limiting DBA without,

exceeding the design leakage rate.
_

The DBAs that result in a challenge to containment OPERABILITY from
high pressures and temperatures are a loss of coolant accident (LOCA)
and a steam line break (Ref. 2). In addition, release of significant fission
product radioactivity within containment can occur from a LOCA or Rod
Ejection Accident (REA). In the DBA analyses, it is assumed that .1e
containment is OPERABLE such that, for the DBAs involving release of
fission product radioactivity, release to the environment is controlled by
the rate of containment leakage. The containment was designed with an
allowable leakage rate of 0.20% of containment air weight per day for the
first 24 hours and 0.10% thereafter (Ref. 3). This leakage rate, used to
evaluate offsite doses resulting from accidents, is defined in 10 CFR 50,
Appendix J, Option B (Ref.1), as L. the maximum allowable containment
leakage rate at the calculated peak containment internal pressure (P.)
resulting from the limiting design bases LOCA. The allowable leakage
rate represented by L, forms the basis for the acceptance criteria imposed
on all containment leakage rate testing. L,is assumed to be 0.20% of
containment air weight per day in the safety analysis at P, = 48 psig
(Ref. 3).

Satisfactory leakage rate test results are a requirement for the
establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Containment OPERABILITY is maintained by limiting leakage to s 1.0 L.,
except prior to the first_startup after performing a required Containment

-
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B 3.6.1

BASES
-

LCO Leakage Rate Testing Program leakage test. At this time, the applicable
(continued) leakage limits must be met.

Compliance with this LCO will ensure a containment configuration,
including equipment hatches, that is structurally sound and that will limit
leakage to those leakage rates assumed in the safety analysis.

Individual leakage rates for the containment air lock (LCO 3.6.2) and
containment purge valves with resilient seals (LCO 3.6.3) are not
specifWally part of the acceptance criteria of 10 CFR 50, Appendix J,
Optic G. Therefore, leakage rates exceeding these individuallimits only
result in the containment being inoperable when the leakage results in
exceeding the overall acceptance criteria of 1.0 L..

APPLICABILITY in MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material into containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature limitations of these MODES. Therefore, containment is not
required to be OPERABLE in MODE 5 to prevent leakage of radioactive

'material from containment. The requirements for containment during
MODE 6 are addressed in LCO 3.9.4, " Containment Penetrations."

ACTIONS M
in the event containment is inoperable, containment must be restored to
OPERABLE status within 1 hour. The 1 hour Completion Time provides a
period of time to correct the problem commensurate with the importance
of maintaining containment during MODES 1,2,3, and 4. This time

|

period also ensures that the probability of an accident (requiring j

containment OPERABILITY) occurring during periods when containment
is inoperable is minimal.

|

B.1 and B.2

1
,

if containment cannot be restored to OPERABLE status 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 i

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 plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.
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SURVEILLANCE SR 3.6.1.1 -
REQUIREMENTS

Maintaining the containment OPERABLE requires compliance with the
visual examinations and leakage rate test requirements of the
Containment Leakage Rate Testing Program. . Failure to meet air lock and
purge valve with resilient seal leakage limits specified in LCO 3.6.2
anci LCO 3.6.3 does not invalidate the acceptability of these overall
leakage determinations unless their contribution to overall Type A, B,

'

and C leakage causes that to exceed limits. As left leakage prior to the
first startup after performing a required Containment Leakage Rate
Testing Program leakege test is required to be < 0.6 L, for combined Type.

. B and C leakage, and < 0.75 L, for overall Type A leakage. At all other<

times between required leakage rate tests, the acceptance criteria is - -

based on an overall Type A leakage limit of s 1.0 L,. At s 1.0 L, the offsite
dose consequences are bounded by the assumptions of the safety
analysis. SR Frequencies are as required by the Containment Leakage _.-

Rate Testing Pr" mm. These periodic testing requirements verify that thec r-
contairement le ' ,a rate does not exceed the leakage rate assumed in
the safety analysis.

SR 3.6.1.2

This SR ensures that the structural integrity of the containment will be
maintained in accordance with the provisions of the Containment Tendon
Surveillance Program Testing and Frequency are consistent with the
recommendations of Aegulatory Guide 1.35 (Ref. 4).

REFERENCES 1. 10 CFR 50, Appendix J, Option B.

2. USAR, Chapter 15.

3. USAR, Section 6.2.

4. Regulatory Guide 1.35, Draft Revision 3, April 1979.
.

. .. .. -. . - . ..
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Contrinment Air Locks

! B 3.6.2

B 3.6 CONTAINMENT SYSTEMS
:

B 3.6.2 Containment Air Locks

BASES
. ..

. . . . ... _ .,

; -BACKGROUND- Containment air locks form part of the containrnent pressure boundary
and provide a means for personnel access during all MODES of -

-

operation.

The personnel air lock is nominally a right circular cylinder, approximately
10 ft in diameter, with a door at each end. The emergency air lock is
approximately 5 ft inside diameter with a 2 ft 6 inch door at each end. On
both air locks, doors are interiocked to prevent simultaneous opening.
During periods when containment is not required to be OPERABLE, the
door interlock mechanism may be disabled, allowing both doors of an air
lock to remain open for extenced periods when frequent containment
entry is necessary. Each air lock door has been designed and tested to

'

certify its ability to withstand a pressure in er. cess of the maximum
expected pressure following a Design Basis Accident (DBA) in
containment. As such, closure of a single door supports containment
OPERABILITY. Each of the doors contains double gasketed seals and
local leakage rate testing capability to ensure pressure integrity. To effect
a leak tight seal, the air lock design uses pressure seated doors (i.e., an
increase in containment intemal pressure results in increased sealing
force on each door).

Each air lock is provided with liinit switches on both doors that provide
localindication of door position.

The containment air locks form part of the containment pressure
boundary. As suct, air lock integrity and leak tightness is essential for
maintaining the containment leakage rate within limit in the event of a
DBA. Not maintaining air lock integrity or leak tightness may result in a
leakage rate in excess of that assumed in the safety analyses.

,

APPLICABLE The DBA that results in a release of radioactive material within
SAFETY ANALYSES containment is a less of coolant accident (Ref. 2). In the analysis of this

accident, it is assumed that containment is OPERABLE such that release
of fission products to the environment is controlled by the rate of

;- containment leakage. The containment was designed with an allowable
j' leakage rate of 0.20% of containment air weight per day (Ref. 2). This

' leakage rate is defined in 10 CFR 50, Appendix J, Option B, (Ref.1), as
L. = 0.20% of containment air weight per day, the maximum allowable j

.

L
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Contlinm::nt Air Locks
B 3.6.2

BASES

APPLICABLE containment leakage rate at the calculated peak containment internal
SAFETY ANALYSES pressure, P. = 48 psig, following a design basis LOCA. This allowable

(continued) leakage rate forms the basis for the acceptance criteria imposed on the
SRs associated with the airlocks.

The containment air locks satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO Each containment air lock forms part of the containment pressure
boundary. As part of the containment pressure boundary, the air lock
safety function is related to control of the containment leakage rate
rnsulting from a DBA. Thus, each air lock's structural integrity and leak
tightness are essential to the successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock to be
considered OPERABLE, the air lock interlock mechanism must be
OPERABLE, the air lock must be in compliance with the Type B air lock
leakage test, and both air lock doors must be OPERABLE. The interlock
allows only one air lock door of an air lock to be opened at one time. This
provision ensures that a gross breach of containment doe, not exist when
containment is required to be OPERABLE. Closure of a single door in
each air lock is sufficient to provide a leak tight barrier following
postulated events. Nevertheless, both doors are kept closed when the air
lock is not being used for normal entry into or exit from containment.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature limitations of these MODES. Therefore, the containment air
locks are not required in MODE 5 to prevent leakage of radioactive
material from containment. The requirements for the containment air
locks during MODE 6 are addressed in LCO 3.9.4, " Containment
Penetrations."

ACTIONS The ACTIONS are modified by a Note that allows entry and exit to
perform repairs on the affected air lock component. If the outer door is
inoperable, then it may be easily accessed for most repairs. It is preferred
that the air lock be accessed from inside primary containment by entering
through the other OPERABLE air lock. However, if this is not practicable,
or if repairs on either door must be performed from the barrel side of the
door then it is permissible to enter the air lock through the OPERABLE
door, which means there is a short time during which the containment
boundary is not intact (during access through the OPERABLE door).

Wolf Creek - Unit 1 B 3.6.2-2 Revision 0
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BASES

ACTIONS The ability to open the OPERABLE door, even if it means the containment
| (continued) boundary is temporarily not intact, is acceptable due to the low probability

of an event that could pressurize the containment during the short time in
which the OPERABLE door is expected to be open. After each entry and
exit, the OPERABLE door must be immediately closed. If ALARA
conditions permit, entry and exit should be via t.n OPERABLE air lock.

A second Note has been added to provide clarification that, for this LCO,
separate Condition entry is allowed for each air lock. This is acceptable,
since the Required Actions for each Condition provide appropriate
compensatory actions for each inoperable air lock. Complying with the
Required Actions may allow for continued operation, and a subsequent I

inoperable air lock is govemed by subsequent Condition entry and
application of associated Required Actions.

In the event the air lock leakage results in exceeding the overall
containment leakage rate, Note 3 dire'.:ts entry into the applicable
Conditions and Required Actions of LCO 3.6.1," Containment."

1

A.1, A.2, and A.3

With one air lock door in one or more containment air locks inoperable,
the OPERABLE door must be verified closed (Required Action A.1) in
each affected containment air lock. This ensures that a leak tight
containment barrier is maintained by the use of an OPERABLE air lock
door. This action must be completed within 1 hour. This specified time

|period is consistent with the ACTIONS of LCO 3.6.1, which requires
containment be restored to OPERABLE status within 1 hour. -

In addition, the affected air lock penetration must be isolated by locking I
closed the OPERABLE air lock door within the 24 hour Completion Time.

,

The 24 hour Completion Time is reasonable for locking the OPERABLE !

air lock door, considering the OPERABLE door of the affected air lock is
being maintained closed.

Required Action A.3 verifies that an air lock with an inoperable door has
been isolated by the use of a locked and closed OPERABLE air lock door.
This ensures that an acceptable containment leakage boundary is
maintained. The Completion Time of once per 31 days is based on
engineering judgment and is considered adequate in view of the low
likelihood of a locked door being mispositioned and other administrative
controls. Required Action A.3 is modified by a Note that applies to air lock,

doors located in high radiation areas and allows these doors to be verified

I
'
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BASES

ACTIONS A.1, A.2, and A.3 (continued)

locked closed by use of administrative means. Allowing verification by
administrative means is considered acceptable, since access to these
areas is typically restricted. Therefore, the probability of misalignment of
the door, once it has been verifed to be in the proper position, is small.

The Required Actions have been modified by two Notes. Note 1 ensures
that on!y the Required Actions and associated Completion Times of
Condition C are required if both doors in the same air lock are inoperable.
Wdh both doors in the same air lock inoperable, an OPERABLE door is

; not available to be closed. Required Actions C.1 and C.2 are the
appropriate remedial actions. -The exception of Note 1 does not affect
tracking the Completion Time from the initial entry into Condition A; only
the requirement to comply with the Required Actions. Note 2 allows use
of the air lock for entry and exit for 7 days under administrative controls if
both air locks have an inoperable door. This 7 day restriction begins
when the second air lock is discovered inoperable. Containment entry
may be required on a periodic basis to perform Technical Specifications
(TS) Surveillances and Required Actions, as well as other activitie. on

i
equipment inside containment that are required by TS or activities on {
equipment that support TS-required equipment. This Note is not intended I

to preclude po;1orming other activities (i.e', non-TS-required activities) if.

the containment is entered, using the inoperable air lock, to perform an
allowed activity lieted above. This allowance is acceptable due to the low
probability of an evant that could pressurize the containment during the
short time that the CPERABLE door is expected to be open.

B.1, B.2, and B.3

With an air lock interlock mechanism inoperable in one or more air locks,
the Required Actions and associated Completion Times are consistent
with those specified in Condition A.

The Required Actions have been modified by two Notes. Note 1 ensures
that only the Required Actions and associated Completion Times of
Condition C are required if both doors in the same air lock are inoperable.
With both doors in the same air lock inoperable, an OPERABLE door is
not available to be closed. Required Actions C.1 and C.2 are the
appropriate remedial actions. Note 2 allows entry inte and exit from
containment under the control of a dedicated individual stationed at the air

' lock to ensure that only one door is opened at a time (i.e., the individual
performs the function of the interlock).

' Wolf Creek - Unit 1 - B 3.6.2-4 Revision 0
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BASES

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

Required Action B.3 is modified by a Note that applies to air lock doors |
located in high radiation areas and allows these doors to be verified j

locked closed by use of administrative means. Allowing verification by )
administrative means is considered acceptable, since access to these I

'areas is typically restricted. Therefore, the probability of misalignment of
the door, once it has been verified to be in the proper position, is small.

C.1, C.2, and C.3
i
!

With one or more air locks inoperable for reasons other than those
l

described in Condition A or B, Required Action C.1 requires action to be l

initiated immediately to evaluate previous combined leakage rates using
current air lock test results. An evaluation is acceptable, since it is overly
conservative to immediately declare the containment inoperable if both
doors in an air lock have failed a seal test or if the overall air lock leakage
is not within limits. In many instances (e.g., only one seal per door has
failed), containment remains OPERABLE, yet only 1 hour (per LCO 3.6.1)
would be provided to restore the air lock door to OPERABLE status prior
to requiring a plant shutdown. In addition, even with both doors failing the
seal test, the overall containment leakage rate can still be within limits.

Required Action C.2 requires that one door in the affected containment air
lock must be verified to be closed within the 1 hour Completion Time.
This specified time period is consistent with the ACTIONS of LCO 3.6.1,
which requires that containment be restored to OPERABLE status within
1 hour.

Additionally, the affected air lock (s) must be m ed to OPERABLE
status within the 24 hour Completion Time. Tn ..ecified time period is
considered reasonable for restoring an inoperable air lock to OPERABLE
status, assuming that at least one door is maintained closed in each
affected air lock.

D.1 and D.2

If the inoperable containment air lock cannot be restored to OPERABLE
status 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 placti

'

must be brought to at least MODE 3 within 6 hours and to MODE 5 within
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C@ntoinment Air Locks
B 3.6.2

BASES

'

ACTIONS D.1 and D.2 (continued)

L 36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full

,

power conditions in an orderly manner and without challenging plant
.. systems.

SURVEILLANCE .. SR 3.6.2.1
| REQUIREMENTS-

Maintaining containment air locks OPERABLE requires compliance with 1i-

| the leakage rate test requirements of the Containment Leakage Rate ;
Testing Program. This SR reflects the leakage rate testing requirements ~~ "

..

; with regard to air lock leakage (Type B leakage tests). The acceptance
'

criteria were established during initial air lock and containment
OPERABILITY testing. The periodic testing requirements verify that thet

air lock leakage does not exceed the allowed fraction of the overall
containment leakage rate. The Frequency is required by the Containment
Leakage Rate Testing Program.i

The SR has been modified by two Notes. Note 1 states that an
| inoperable air lock door does not invalidate the previous successful
!' performance of the overall air lock leakage test. This is considered
|. reasonable since either air lock door is capable of providing a fission
| product barrier in the event of a DBA. Note 2 has been added to this SR

requiring the results to be evaluated against the acceptance criteria which
is applicable to SR 3.6.1.1. This ensures that air lock leakage is properly
accounted for in determining the combined Type B and C containment

! leakage rate.

SR 3.6.2.2

The air lock interlock is designed to prevent simultaneous opening of both
|- - doors in a single air lock. Since both the inner and outer doors of an air

lock are designed to withstand the maximum expected post accident
! containment pressure, closure of either door will support containment
'

OPERABILITY. Thus, the door interlock feature supports containment
OPERAB'llTY while the air lock is being used for personnel transit in and
out of the containment. Periodic testing of this interlock demonstrates that
the interlock will function as designed and that simultaneous opening of
the inner and outer doors will not inadvertently occur. Due to the reliable
nature of this interlock, and given that the interlock mechanism is not
normally chalienged when the containment air lock door is used for entry
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Containm:nt Air Locks,
B 3.6.2

BASES -

SURVEILLANCE SR 3.6.2.2 (continued)
REQUIREMENTS

and exit (procedures require strict adherence to single door opening), this i

test is only required to be performed every 24 months. The 24 month
Frequency is based on the need to perform this surveillance under the
conditions that apply during a plant outage, and the potential for loss of
containment OPERABILITY if the Surveillance were performed with the
reactor at power, The 24 month Frequency for the interlock is justifed

.

based on generic operating experience. The Frequency is based on
engineering judgement and is considered adequate given that the
interlock is not cha!lenged during use of the airlock. 1

REFERENCES 1. 10 CFR 50, Appendix J, Option B.

2. USAR, Section 3.8,6.2, and 15.

.. .- . . . ..
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Contiinm:nt isol: tion Velv;s

B 3.6.3

8 3.6 CONTAINMENT SYSTEMS

B 3.6.3 Containment isolation Valves

BASES

BACKGROUND The containment isolation valves form part of the containment pressure
boundary and provide a means for fluid penetration flow path not serving
accident consequence limiting systems to be provided with two isolation
barriers that are closed on a containment isolation signal. These isolation

j
;

devices are either passive or active (automatic). Manual valves, de-
activated automatic valves secured in their closed position (including
check valves with flow through the valve secured), blind f!anges, and
closed systems are considered passive devices. Check valves, or other
automatic valves designed to close without operator action following an
accident, are considered active devices. Two barriers in series are
provided for each penetration flow path so that no single credible failure or l

malfunction of an active component can result in a loss of isolation or i
leakage that exceeds limits assumed in the safety analyses. One of these {
barriers may be a closed system. These barriers (typically containment l
isolation valves) make up the Containment isolation System.

Automatic isolation signals are produced during accident conditions. l
Containment Pnase "A" isolation occurs upon receipt of a safety injection
signal. The Phase "A" isolation signal isolates nonessential process lines
in order to minimize leakage of fission product radioactivity. Containment
Phase "B" isolation occurs upon receipt of a containment pressure High-3
signal and iso!ates the remaining process lines, except systems required |

for accident mitigation. In addition to the Phase "A" isolation signal listed |
above, the purge and exhaust valves receive an isolation signal on a |
containment high radiation condition. As a result, the containment

|
isolation valves (and blind flanges) help ensure that the containment ;
atmosphere will be isolated from the environment in the event of a release
of fission product rsdioactivity to the containment atmosphere as a result
of a Design Basis Accident (DBA).

The OPERABILITY requirements for containment isolation valves help
ensure that containment is isolated within the time limits assumed in the
safety analyses. Therefore, the OPERABILITY requirements provide
assurance that the containment function assumed in the safety analyses
will be maintained.

Shutdown Purge System (36 inch purge valves)

The Containment Purge and Exhaust System operates to supply outside
air into the containment for ventilation and cooling or heating needed for
prolonged containment access following a shutdown and during refueling.
The system may also be used to reduce the concentration of noble gases
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Cint:inm:nt Isolation Vriv:s |

B 3.6.3 j

BASES
)

BACKGROUND within containment prior to and during persont'ei access. The supply and
(continued) exhaust lines each contain two isolation valves. Because of their large

size, the 36 inch containment purge supply and exhaust valves are not
.

qualified for automatic closure from their open pos, tion under DBA |
conditions. Therefe 2, the 36 inch containment purge supply and exhaust j
isolation valves are normally maintained closed and blind flange installed

ior sealed closed in MODES 1,2,3. and 4 to ensure the containment i
boundary is maintained. j

i
i

Mini-Purge System ('' ich purge valves)

The Mini-purge System operates to:

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

b. Equalize containment intemal and external pressures.

Since the 18 inch va!ves used in the Mini-purge System are designed to |
meet the requirements for automatic containment isolation valves, these !

valves may be opened as needed, for a limited time as specified in
procedures, in MODES 1,2,3, and 4.

APPLICABLE The containment isolation valve LCO war derived from the assumptions
SAFETY ANALYSES related to minimizing the loss of reactor coolant inventory and establishing

the containment boundary during major accidents. As part of the
containment boundary, containment isolation valve OPERABILITY
supports leak tightness of the containment. Therefore, the safety
analyses of any event requiring isolation of containment is applicable to
this LCO.

The DBAs that result in a release of radioactive material within
containment are a loss of coolant accident (LOCA) and a rod ejection
accident (Ref.1). In the analyses for each of these accidents, it is
assumed that containment isolation valves are either closed or function to
close within the required isolation time following event initiation. This
ensures that potential paths to the environment through containment
isolation valves (including containment purge valves) are minimized. The
safety analyses assume that the 36 inch shutdown purge valves are
closed at event initiation.

The DBA analysis assumes that, within 60 seconds after the accident,
i. solation of the containment is complete and leakage terminated except
for the design leakage rate, L,. The containment isolation total response
time of 60 seconds includes signal delay, diesel generator startup (for loss
of offsite power), and containment isolation valve stroke times.

i
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BASES

APPLICABLE The LOCA offsite dose analysis assumes leakage from the containment
SAFETY ANALYSES at a maximum leak rate of 0.20 percent of the containment volume per

(continued) day far the first 24 hours, and at 0.10 percent of the containment volume
per day for the duration of the accident.

The single failure criterion required to be imposed in the conduct of plant
safety analyses was considered in the original design of the 18 inch
containment mini-purge valves. Two valves in series on each purge line
provide assurance that both the supply and exhaust lines could be
isolated even if a single failure occurred. The inboard and outboard
isolation valves on each line are provided with independent electrical
power sources to solenoids that open the pneumatically operated spring
closed actuators. The actuators fait closed on the loss of power or air.
This arrangement was designed to preclude common mode failures from
disabling both valves on a purge line.

The 36 inch purge valves may be unable to close against the buildup of
pressure following a LOCA. Therefore, each of the purge valves is
required to remain sealed closed or closed and blind flange installed
during MODES 1,2,3, and 4. The Containment Shutdown Purge System
valve design precludes a single failure from compromising the
containment boundary as long as the system is operated in accordance
with the subject LCO.

The containment isolation valves satisfy Criterion 3 of 10 CFR
50.36(c)(2)(ii).

LCO Containnsent isolation valves form a part of the containment boundary.
The containment isolation valves' safety function is related to minimizing
the loss of reactor coolant inventory and establishing the containment
boundary during a DBA.

The automatic power operated isolation valves are required to have
isolation times within limits and to actuate on an automatic isolation signal. |
The 36 inch containment purge supply and exhaust valves must be i

maintained sealed closed or closed and blind flange installed. The valves
covered by this LCO are listed along with their associated stroke times in
the USAR (Ref. 2).

The normally closed containment isolation valves are considered
OPERABLE when manual valves are closed, automatic valves are de-
activated and secured in their closed position, blind flanges are in place, |
and closed systems are intact. These passive isolation valves / devices |
are those listed in Reference 2. |

|

|

I

Wolf Creek - Unit 1 B 3.6.3-3 Revision 0

|



r
--

Cont'_inment isol: tion Vtives
B 3.6.3

BASES

LCO Containment purge valves with resilient seals must meet additional
(continued) leakage rate requirements. The other containment isolation valve leakage

rates are addressed by LCO 3.6.1, " Containment," as Type C testing.

This LCO provides assurance that the containment isolation valves and
purge valves will perform their designed safety functions to minimize the
loss of reactor coolant inventory and establish the containment boundary
during accidents.

APPLICABILITY in MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature limitations of these MODES. Therefore, the containment

~~

isolation valves are not required to be OPERABLE in MODE 5. The
requirements for containment isolation valves during MODE 6 are
addressed in LCO 3.9.4, " Containment Penetrations."

,

'

ACTIONS The ACTIONS are modified by a Note allowing penetration flow paths,
except for 36 inch containment purge supply and exhaust valve
penetration flow paths, to be unisolated intermittently under administrative
controls. These administrative controls consist of stationing a dedicated
operator at the valve controls, who is in continuous communication with
the control room. in this way, the penetration can be rapidly isolated 1

when a need for containment isolation is indicated. Due to the size of the
containment purge line penetration and the fact that those penetrations
exhaust directly from the containment atmosphere to the environment via
the unit vent, the penetration flow path containing these valves may not be
opened under administrative controls. A single valve in a penetration flow
path may be opened to effect repairs to an inoperable valve, as allowed
by SR 3.6.3.1.

A second Note has been added to provide clarification that, for this LCO,
separate Condition entry is allowed for each penetration flow path. This is
acceptable, since the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable containment
isolation valve. Complying with the Required Act ons may allow for
continued operation, and subsequent inoperable containment isolation
valves are govemed by subsequent Condition entry and application of
ar,sociated Required Actions.

The ACTIONS are further modified by a third Note, which ensures
appropriate remedial actions are taken, if necessary, if the affected
systems are rendered inoperable by an inoperable containment isolation
valve.

Wolf Creek - Unit 1 B 3.6.3-4 Revision 0
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B 3.6.3

BASES

ACTIONS In the event the containment isolation valve leakage results in exceeding
(continued) the overall containment leakage rate acceptance criteria, Note 4 directs

entry into the applicable Conditions and Pequired Actions of LCO 3.6.1.
1

|

A.1 and A.2
l

in the event one containment isolation valve in one or more penetration
flow paths is inoperable except for purge valve leakage not within limit, the |

affected penetration flow path must be isolated. The method of isolation
must include the use of at least one isolation barrier that cannot be
adversely affected by a single active failure. Isolation barriers that meet i

this criterion are a closed and de-activated automatic valve, a closed
manual valve (this includes power operated valves with power removed), ;

a blind flange, or a check valve with flow through the valve secured. For a
penetration flow path isolated in accordance with Required Action A.1, the
device used to isolate the penetration should be the closest available one
to containment. Required Action A.1 must be completed within 4 hours.
The 4 hour Completion Time is reasonable, considering the time required
to isolate the penetration and the relative importance of supporting
containment OPERABILITY during MODES 1,2,.3, and 4.

For affected penetration flow paths that cannot be restored to OPERABLE )
status within the 4 hour Completion Time and that have been isolated in
accordance with Required Action A.1, the affected penetration flow paths
must be verified to be isolated on a periodic basis. This is necessary to
ensure that containment penetrations required to be isolated following an
accident and no longer capable of being automatically isolated will be in
the isolation position should an event occur. This Required Action does
not require any testing or device manipulation. Rather, it involves
verification, through a system walkdown (which may include the use of |

,

local or remote indicators), that those isolation devices outside
containment and capable of being mispositioned are in the correct
position. The Completion Time of"once per 31 days for isolation devices
outside containment"is appropriate considering the fact that the devices
are operated under administrative controls and the probability of their
misalignment is low. For the isolation devices inside containment, the
time period specified as " prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days"is based on engineering judgment
and is considered reasonable in view of the inaccessibility of the isolation
devices and other administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

Condition A has been modified by a Note indicating that this condition is
only applicable to those penetration flow paths with two containment
isolation valves. For penetration flow paths with only one containment
isolation valve and a closed system, Condition C provides the appropriate
actions.
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BASES

ACTIONS A.1 and A.2 (continued)

Required Action A.2 is modified by two Notes. Note 1 applies to isolation
devices located in high radiation areas and allows these devices to be
verified closed by use of administrative means. Allowing verification by
administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
locked, sealed or otherwise secured in position and allows these devices
to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since the function of
locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these devices once they have been verified to be in the
proper position, is small.

B_d

With two containment isolation valves in one or more penetration flow
paths inoperable, the affected penetration flow path must be isolated
within 1 hour. The method of isolation must include the use of at least
one isolation barrier that cannot be adversely affected by a single active
failure. Isolation barriers that meet this criterion are a closed and de-
activated automatic valve, a closed manual valve (this includes power
operated valves with power removed), and a blind flange. The 1 hour
Completion Time is consistent with the ACTIONS of LCO 3.6.1. In the
event the affected penetration is isolated in accordance with Required
Action B.1, the affected penetration must be verified to be isolated on a
periodic basis per Required Action A.2, which remains in effect. This
periodic verification is necessary to assure that penetrations requiring
isolation following an accident are isolated. The Completion Time of once
per 31 days for verifying each affected penetration flow path is isolated is
appropriate considering the fact that the valves are operated under
administrative control and the probability of their misalignment is low.

Condition B is modified by a Note indicating this Condition is only
applicable to penetration flow paths with two containment isolation valves.
For penetration flow paths with only one containment isolation valve and a
closed system, Condition C provides the appropriate Required Actions.

C.1 and C.2

With one or more penetration flow paths with one containment isolation
I valve inoperable, the inoperable valve flow path must be restored to

OPERABLE status or the affected penetration flow path must be isolated.
The method of isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active failure.
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B 3.6.3

BASES

ACTIONS C.1 and C.2 (continued)

Isolation barriers that meet this criterion are a closed and de-activated
automatic valve, a closed manual valve, and a blind flange. A check }
valve may not be used to isolate the affected penetration flow path.
Required Action C.1 must be completed within the 72 hour Completion
Time. The specified time period is reasonable considering the relative
stability of the closed system (hence, reliability) to act as a penetration
isolation boundary and the relative importance of maintaining containment j

OPERABILITY during MODES 1,2,3, and 4. The closed system must
meet the requirement of Reference 5. The Containment Spray System
and ECCS are closed ESF-grade systems outside containment, which
meet the requirements of Reference 5, and serve as the second
containment isolation barrier (Ref. 6). In the event the affected ,

penetration flow path is isolated in accordance with Required Action C.1, {
the affected penetration flow path must be verified to be isolated on a l

periodic basis. This periodic verification is necessary to assure that
containment penetrations requiring isolation following an accident are
isolated. The Completion Time of once per 31 days for verifying that each
affected penetration flow path is isolated is appropriate because the
valves are operated under administrative controls and the probability of
their misalignment is low.

Condition C is modified by a Note indicating that this Condition is only
applicable to those penetration flow paths with only one containment
isolation valve and a closed system. This Note is necessary since this

|
Concition is written specifically to address thesa penetration flow paths. I

For penetration flow paths with two containment isolation valves,
Conditions A and B provide the appropriate Required Actions.

Required Action C.2 is modified by two Notes. Note 1 applies to valves
and blind flanges located in high radiation areas and allows these devices
to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
locked, sealed, or otherwise secured in position and allows these devices
to be verified closed by use of administrative means. Anowing verification
by administrative means is considered acceptable, since the function of
locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these valves, once they have been verified to be in the
proper position, is small.
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BASES' -

! ACTIONS' D.1, D.2, and D.3
q

(continued)
In the event one or more containment shutdown or mini-purge valves in
one or more penetration flow paths are not within the leakage limits,

,

leakage must be restored to within limits, or the affected penetration flow
path must be isolated. The method of isolation must be by the use of at
least one isolation barrier that cannot be adversely affected by a single
active failure. Isolation barriers that meet this criterion are a closed and
de-activated automatic valve, closed manual valve (this includes power

. operated valves with power removed), or blind flange. A containment
shutdown purge or mini-purge valve with resilient seals utilized to satisfy
Required Action D.1 must have been demonstrated to meet the leakage
requirements of SR 3.6.3.6 or SR 3.6.3.7. The specified Completion Time i

is reasonable, considering that one containment purge valve remains ~

closed so that a gross breach of containment does not exist.

In accordance with Required Action D.2, this penetration flow path must
be verified to be isolated on a periodic basis. The periodic verification is
necessary to ensure that containment penetrations required to be isolated
following an accident, which are no longer capable of being automatically
isolated, will be in the isolation position should an event occur. This
Required Action does not require any testing or valve manipulation. )
Rather, it involves verification, through a system walkdown (which may
include the use of local or remote indicators), that those isolation devices
outside containment capable of being mispositioned are in the correct
position. For the isolation devices inside containment, the time period
specified as " prior to entering MODE 4 from MODE 5 if not performed
within the previous 92 days"is based on engineering judgment and is
considered reasonable in view of the inaccessibility of the isolation
devices and other administrative controls that will ensure that isolation
device misaugnment is an unlikely possibility.

For the containment purge vake with resilient seal that is isolated in
accordance with Required Action D.1, SR 3.6.3.6 or SR 3.6.3.7 must be
performed at least once every 02 days. This assures that degradation of
the resilient sealis detected and confirms that the leakage rate of the
containment purge valve does not increase during the time the
penetration is isolated. The normal Frequency for SR 3.6.3.7,184 days,
is based on an NRC initiative, Multi-Plant Action No. B-20 (Ref. 3). Since
more reliance is placed on a single valve while in this Condition, it is
prudent to perform the SR more often. Therefore, a Frequency of once
per 92 days was chosen and has been shown to be acceptable based on
operating experience.

Required Action D.2 is modified by two Notes. Note 1 applies to isolation
devices located in high radiation areas and allows these devices to be
verified closed by use of adm:nistrative means. Allowing verification by
administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
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ACTIONS D.1, D.2, and D.3 (continued)

locked, sealed, or otherwise t scured in position and allows these devices
to be verified closed by use of administrative means. Allowing verification |
by administrative means is considered acceptable, since the function of '

locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these valves, once they have been verified to be in the
proper position, is small.

E.1 and E.2

If the Required Actions and associated Completion Times 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 5 within 36 hours. The allowed Completion Times
are reasonable, based on aperating experience, to reach the required
plant conditions from full power conditions in an orderly manner and
without challenging plant systems.

SURVEILLANCE SR 3.6.3.1
REQUIREMENTS

Each 36 inch containment shutdown purge supply and exhaust valve is
required to be verified sealed c!osed or closed and blind flange installed at
31 day intervals. Each 36 inch containment shutdown purge supply and
exhaust valve inside containment must be verified sealed closed or blind
flange installed prior to entering MODE 4 from MODE 5, if the surveillance
has not been performed in the previous 92 days. This Surveillance is
designed to ensure that a gross breach of containment is not caused by
an inadvertent or spurious opening of a containment shutdown purge
valve. Detailed analysis of these valves failed to conclusively
demonstrate their ability to close during a LOCA in time to limit o4 site
doses. Therefore, these valves are required to be in the sealed closed
position or closed and blind flange installed during MODES 1,2,3, and 4.

1
A containment shutdown purge valve that is sealed closed must have t

motive power to the valve operator removed. This can be accomplished
|

by de-energizing the source of electric power or by removing the air j
supply to the valve operator. In this application, the term " sealed" has no

i
connotation ofleak tightness. The Frequency is a result of an NRC |
initiative, Multi-Plant Action No. B-24 (Ref. 4), related to containment '

purge valve use during plant operations. In the event valve leakage
requires entry into Condition D, the Surveillance permits opening one |

purge valve in a penetration flow path to perform repairs. !

|

!

i
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BASES

SURVEILLANCE SR 3.6.3.2
REQUIREMENTS

(continued) This SR ensures that tha mini-purge valves are closed as required or, if
open, open for an allowable reason. If a mini-purge valve is open in
violation of this SR,ine valve is considered inoperable. If the inoperable
velve is not otherwise known to have excessive leakage when closed, it is
not considered to br,e leakage outside of limits. The SR is not r. quired
to be met when the mini-purge va!ves are open for the reasons stated.
The valves may be opened for pressure control, ALARA or air quality
considerations for personnel entry, or for Surveillances that require the
valves to be open. The mini-purge valves are capable of closing in the
environment following a LOCA. Therefore, these valves are allowed to be
open for limited periods of time. The 31 day Frequency is consistent with
other containment isolation valve requirements discussed in SR 3.6.3.3.

SR 3.6.3.3

This !,R requires verification that each containment isolation manual valve
and tvind flange located outside containment and not locked, sealed, or
otherwise secured and required to be closed during accident conditions is
closed. The SR helps to ensure that post accident leakage of radioactive
fluids or gases outside of the containment boundary is within design limits.
This SR does not require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown (which may include the
use of local or remote indicators), that those containment isolation valves
outside containment and capable of being mispositioned are in the correct
position. Since verification of valve position for containment isolation
valves outside containment is relatively easy, the 31 day Frequency is
based on engineering judgment and was chosen to provide added
assurance of the correct positions. The SR specifies that containment
isolation valves that are open under administrative controls are not
required to meet the SR during the time the valves are open. This SR
does not apply to valves that are locked, sealed, or otherwise secured in
the closed position, since these were verified to be in the correct position
upon locking, sealing or securing.

The Note applies to valves and blind flanges located in high radiation ,

areas and allows these devices to be verified closed by use of I
administrative means. Allowing verification by administrative means is l

Iconsidered acceptable, since access to these areas is typically restricted
during MODES 1,2,3 and 4 for ALARA reasons. Therefore, the
probability of misalignment of these containment isolation valves, once 1

they have been verified to be in the proper position, is small.
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SURVEILLANCE SR 3.6.3.4 '
REQUIREMENTS

(continued) This SR requires verification that each containment isolation manual valve
and blind flange located inside containment and not locked, sealed, or
otherwise secured and required to be closed during accident conditions is
closed. The SR helps to ensure that post accident leakage of radioactive
fluids or gases outside of the containment boundary is within design limits.
For containment isolation valves inside containment, the Frequency of
" prior to entering MODE 4 from MODE 5 if not performed within the
previous 92 days" is appropriate since these containment isolation valves
are operated under administrative controls and the probability of their
misalignment is low. The SR specifies that containment isolation valves
that are open under administrative controls are not required to meet the
SR during the time they are open. This SR does not apply to valves that
are locked, sealed, or otherwise secured in the closed position, since
these were verified to be in the correct position upon locking, sealing or
securing.

A Note has been added that allows valves and blind flanges located in
high radiation areas to be verified closed by use of administrative means.
Allowing verification by administrative means is considered acceptable,
since access to these areas is typically restricted during MODES 1, 2,- 3,
and 4, for ALARA reasons. Therefore, the probability of misalignment of

,

these containment isolation valves, once they have been verified to be in 1
their proper position is small. J

|
SR ' 3.6.3.5 i

i
'

Verifying that the isolation time of each automatic power operated
containment isolation valve is within limits is required to demonstrate
OPERABILITY. The isolation time test ensures the valve will isolate in a

1

time period less than or equal to that assumed in the safety analyses. |

The isolation time and Frequency of this SR are in accordance with the
Inservice Testing Program.

:

' SR 3.6.3.6

Leakage integrity tests with a maximum allowable leakage rate for
containment shutdown purge supply and exhaust isolation valves will
provide early indication of resilient material seal degradation and will allow
opportunity for repair before gross leakage failures could develop.

This SR is modified by a Note indicting that the SR is only required to be
performed when the containment shutdown purge valves bCad flanges are
installed.

Wolf Creek - Unit 1 B 3.6.3-11 Revision 0
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Contrinmsnt isoIItion Vilv;s
B 3.6.3

BASES -

SURVEILLANCE SR 3.6.3.6 (continued)
REQUIREMENTS

If the blind flange is installed, leakage rate testing of the valve and its )
associated blind flange must be performed every 24 months and following j
each reinstallation of the blind flange.- Operating experience has '

demonstrated that this testing frequency is adequate to assure this
penetration is leak tight. 1

The combined lehje rate for the containment shutdown purge supply
and exhaust ir,. ' e n!ves, when pressurized to P., and included with
all Type B and C p.trations is less than .60 L .

SR 3.6.3.7 "- -

For containment mini-purge and shutdown purge valves with resilient
seals, additional leakage rate testing beyond the test requirements of
10 CFR 50, Appendix J, Option B is required to ensure OPERABILITY.
Operating experience has demonstrated that this type of seal has the '

potential to degrade in a shorter time period than do other seal types.
Based on this observation and the importance of maintaining this
penetration leak tight (due to the direct path between containment and the
environment), a Frequency of 184 days was established as part of the
NRC resolution of Multi-Plant Action No. B-20, " Containment Leakage
Due to Seal Deterioration"(Ref. 3).

Additionally, this SR must be performed within 92 days after opening the
valve. The 92 day Frequency was chosen recognizing that cycling the
valve could introduce additional seal degradation (beyond that occurring
to a valve that has not been opened). Thus, decreasing the interval (from
184 days) is a prudent measure after a valve has been opened.

The SR is modified by a Note indicating that the SR is only required to De
performed for the containment shutdown purge valves when the
associated blind flange is removed.

The measured leakage rate for each containment mini-purge supply and
exhaust isolation valve with resilient seals is less than 0.05 L, when
pressurized to P.. The combined leakage rate for the containment
shutdown purge supply and exhaust isolation valves, when pressurized to
P., and included with all Type B and C penetrations is less than .60 L,.

SR 3.6.3.8'

Automatic containment isolation valves close on a containment isolation
signal to prevent leakage of radioactive material from containment
followmg a DBA. This SR ensures that each automatic containment

Wolf Creek Unit 1 B 3.6.3-12 Revision 0
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Centtinm:nt Isolation Velv:s
B 3.6.3

BASES -

SURVElLLANCE SR 3.6.3.8 (continued)
REQUIREMENTS

isolation valve will actuate to its isolation position on a containment
' isolation signal. This surveillance is not required for valves that are
locked, realed, or otherwise secured in the required position under
administrative controls. The 18 month Frequency is based on the need to
perform this Surveillance under the conditior,s that apply during a plant
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating experience has
shown that these components usually pass this Surveillance when<

performed at the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

REFERENCES 1. USAR, Section 15.

2. USAR, Figure 6.2.4-1.

3. Multi-Plant Action MPA-B020, " Containment Leakage Due to Seal
Deterioration."

4. Multi-Plant Action MPA B024, " Venting and Forging Containment's
While at Full Power and Effect of LOCA.*

5. USAR, Section 6.2.4.

6. NUREG-0881, ' Safety Evaluation Report related to the operation of
Wolf Creek Generating Station, Unit No.1," Section 6.2.3, April
1982.

. . ..
. ..

. - .
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Containrrant Pr:ssure !

B 3.6.4 ;

|

)
B 3.6 CONTAINMENT SYSTEMS j

B 3.6.4 Containment Pressure

BASES

~ BACKGROUND The containment pressure is limited during normal operation to preserve
the initial conditions assumed in the accident analyses for a loss of
coolant accident (LOCA) or steam line break (SLB). These limits also
prevent the containment pressure from exceeding tne contcinment design
negative pressure differential with respect to the outside atmosphere in
the event of inadvertent actuatson of the Containment Spray System.

Containment pressure is a process variable that is monitored and
controlled. The containment pressure limits are derived from the input
conditions ured in the containment functional analyses and the
containment structure extemal pressure analysis. Should operation occur
outside these limits coincident with a Design Basis Accident (DBA), post

1accident containment pressures could exceed calculated values.
.

APPLICABLE Containment intemal pressure is an initial condition used in the DBA |
SAFETY ANALYSES analyses to establish the maximum peak containment intamal pressure. '

The initial containment conditions are relP vely unimportant parametersH

with respect to the containment pressure temperature analysis. The
limiting DBAs considered, relative to containment pressure, are the LOCA
and SLB, which are analyzed using computer codes developed to predict
the containment pressure transients. The worst case LOCA generates
larger mass and energy release than the worst case SLB. However, the
SLB event bounds the LOCA event from the containment peak pressure
standpoint (Ref.1).

The initial pressure condition used in the containment analysis was
14.7 psia (0 psig). - The containment analysis (Ref.1) shows that the
maximum peak calculated containment pressure, P., results from a
MSLB. The maximum containment pre sure resulting from the worst |
case MSL3, 48.g psig, does not exceed the containment design '

pressule,60 psig.

The containment was also designed for an extemal pressure load
equivalent to -3.0 psig. The inadvertent actuation of the Containment
Spray System was analyzed to determine the resulting reduction in
containment pressure. The initial pressure condition used in this analysis

.

was O psig. This resulted in a minimum pressure inside containment of
-2.72 psig, which is less than the design pressure.

For certain aspects of transient accident analyses, maximizing the
.. calculated containment pressure is not conservative In particular, the i

'

cooling effectiveness of the Emergency Core Cooling System during the

i

!

Wolf Creek - Unit 1 B 3.6.4-1 Revision 0
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Contcinment Pressure;.

B 3.6 A j
,

BASES ,

APPLICABLE core reflooo . 'iase of a LOCA analysis increases with increasing-
SAFETY ANAL"SES containment Jackpressure. Therefore, for the reflood phase, the

,

(continued) containment backpressure is calculated in a manner designed to
conservatively minimize, rather than maximize, the containment pressure -

response in accordance with 10 CFR 50, Appendix K (Ref. 2).

Containment pressure satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).
_

LCO Maintaining containment pressure at sess tt or equal to the LCO upper
pressure limit ensures that, in the event of .,A, the resultant peat
containment accident pressure will remair now the containment design
pressure. Maintaining containment presso.a at greater than or equal to

'

the LCO lower pressure limit ensures that the containment will not exceed ~

the design negative differential pressure following the inadvertent
actuation of the Containment Spray System.

~ . - ,

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containrnent. Since maintaining containment pressure within
limits is essential to ensure initial conditions assumed in the accident
analyses are maintained, the LCO is applicable in MODES 1,2,3 and 4.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressare and temperature limitations of tnese
MODES. Therefore, maintaining containment pressure within the limits of
the LCO is not required in MODE 5 or 6.

ACTIONS A1
_

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

B.1 and B.2

If containment pressure cannot be restored to within limits 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 allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full

__

Wolf Creek - Unit 1 B 3.6.4-2 Revision 0
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Cont:inment Prcssura
B 3.6.4

BASES -

ACTIONS B.1 and B.2 (continued)

powsr conditions in an orderly manner and without challenging plant
systems,

-,,

SURVEILLANCE . SR 3.6.4.1
~'

REQUIREMENTS
Verifying that corsainment pressure is within limits ensures that unit

- operation rema;ns within the limits assumed in the containment analysis..,

The 12 hour Frequency of this SR was developed based on opterating
experience related to trending of containment pressure variations during
the applicable MODES. Furtherrnore, the 12 hour Frequency is
considered adequate in view of other indientions available in the control
room, including alarms, to alert the operator to an abnormal containment
pressure condition.

_

REFERENCES 1. USAR, Section 6.2.

2. 10 CFR 50, Appendix K.

1
i

|
J

>

,

I

|

l

|
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Containment Air Tcmper::tura
B 3.6.5

B 3.6 CONTAINMENT SYSTEMS

B 3.6.5 Containment Air Temperature

BASES

BACKGROUND The containment structure serves to cer.tain radioactive material that may
be released from the reactor core following a Design Basis Accident
(DBA). The containment average air temperature is limited during normal
operation to preserve the initial cond.tions assumed in the accident
analyses for a loss of coolant accident (LOCA) or steam line break (SLB).

The containment average air temperature limit is derived from the input
conditions used in the containment functional analyses and the-
containment structure extemal pressure analyses. This LCO ensures that
initial conditions assumed in the analysis of containment response to a
DBA are not violated during unit operations. The total amount of energy
to be removed from containment by the Containment Spray and Cooling
systems during post accident conditions is dependent upon the energy
released to the containment due to the event, as well as the initial
containment temperature and pressure. The higher the initial
temperature, the more energy that must be removed, resulting in higher
peak containment pressure and temperature. Exceeding containment
design pressure may result in leakage greater than that assumed in the
accident analysis. Operation with containment temperature in excess of

'
3

the LCO limit violates an initial condition assumed in the accident
analysis.

' APPLICABLE - Containment average air temperature is an initial condition used in the
- SAFETY ANALYSES DBA analyses that establishes the containment environmental

|
qualification operating envelope for both pressure and temperature. The !

limit for containment average air temperature ensures that operation is
maintained within the assumptions used in the DBA analyses for j,

containment (Ref.1). !

The limiting DBAs considered relative to containment OPERABILITY are
the LOCA and SLB. The DBA LOCA and SLB are analyzed using
computer codes designed to predict the resultant containment pressure
transients. No two DBAs are assumed to occur simultaneously or
consecutively. Tbc postulated DBAs are analyzed with regard to
Engineered Safety Feature (ESF) systems, assuming the loss of one ESF
bus, which is the worst case single active failure, resulting in one train
each of the Containment Spray System, Residual Heat Removal System,
anc Containment Cooling System being rendered inoperable.

. The limiting DBA for the maximum peak containment air temperature is an
SLB. The initial containment average air temperature assumed in the

Wolf Creek - Unit 1 B 3.6.5-1 Revision 0
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Cont inment AirTcmperrtura
B 3.6.5

l
BASES -

'

APPLICABLE design basis analyses (Ref.1)is 120 F. This resulted in a maximum
SAFET( ANALYSES containment air temperature of 386.5 F. The design temperature is
(continued) 320 F.

The spectrum of SLBs cases are used to establish the environmental
qualification operating envelope for containment. The performance of
required safety related equipment, including the containment structure
itself, is evaluated against this operating envelope to ensure the
equipment can perform its safety function. The maximum peak
containment air temperature was calculated to exceed the containment
design temperature for only a few seconds during the transient. The
basis of the containment design temperature, however, is to ensure the
performance of safety related equipment inside containment (Ref. 2).
Thermal analyses showed that the time interval during which the
containment air temperature exceeded the containment design
temperature was short enough that the equipment surface temperatures
remained below the design temperature. Therefore, it is concluded that
the calculated transient containment air temperature is acceptable for the
DBA SLB.

The temperature limit is also used in the containment external pressure
analyses to ensure that the minimum pressure limit is maintained
following an inadvertent actuation of the Containment Spray System
(Ref.1).

The containment pressure transient is sensitive to the initial air mass in
containment and, therefore, to the initial containment air temperature.
The limiting DBA for establishing the maximum peak containment internal
pressure is a MSLB. The temperature limit is used in this analysis to
ensure that in the event of an accident the maximum containment intemal
pressure M not be exceeded.

Containment average air temperature satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO During a DBA, with an initial containment average air temperature less
than or equal to the LCO temperature limit, the resultant accident
temperature profile assures that the containment structural temperature
will be maintained below the containment design temperature and that
required safety related equipment within containment will continue to
perform its function.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature limitations of these MODES. Therefore, maintaining

Wolf Creek - Unit 1 B 3.6.5-2 Revision 0
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Contrinmtnt Air Temperature
B 3.6.5

BASES -

1

APPLICABILITY containment average air temperature within the limit is not required in
(continued) MODE 5 or 6

ACTIONS _A.1

When containment average air temperature is not within the limit of the
JLCO, it must be restored to within limit within 8 hours. This Required

Action is necessary to retum operation to within the bounds of the
.

containment analysis. The 8 hour Completion Time is acceptable I

considering the sensitivity of the analysis to variations in this parameter
and provides sufficient time to correct minor problems.

'

B.1 and B.2

If the containment average air temperature cannot be restored to within its
limit 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 allowed Completion hmes 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.

SURVElLLANCE SR 3.6.5.1
REQUIREMENTS

Verifying that containment average air temperature is within the LCO limit
ensures that containment operation remains within the limit assumed for
the containment analyses. In order to determine the containment average
air temperature, an arithmetic average is calculated using measurements, .
taken at the following locations: a) the containment cooler inlet located
near NNE wall (El. 2068'-8"), b) the containment cooler inlet located near
West wall (El. 2068'-8"), c) the containment cooler inlet located near
NNW wall (El. 2068'-8"), and d) the containment cooler inlet located near
East wall (El. 2068'-8"). The locations within the containment were
selected to provide a representative sample of the overall containment
atmosphere. The 24 hour Frequency of this SR is considered acceptable,

I
,

based on observed slow rates of temperature increase within containment
|as a result of environmental heat sources (due to the large volume of ,

containment). Furthermore, the 24 hour Frequency is considered !

adequate in view of other indications available in the control room,,

| ' including alarms, to alert the operator to an abnormal containment
temperature condition.i

|

|

!
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BASES

-REFERENCES 1. USAR, Section 6.2.

2. 10 CFR 50.49.

-
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ContainmInt Sprzy and Cooling Syst ms
B 3.6.6

B 3.6 CONTAINMENT SYSTEMS

| B 3.6.6 Containment Spray and Cooling Sys' ems
|

BASES'

L BACKGROUND The Containment Spray and Containment Cooling system provides
[- containment atmosphere cooling to limit post accident pressure and
i. temperature in containment to less than the design values. Reduction of
! containment pressure and the iodine removal capability of the spray

. reduces the release of fission product radioactivity from containment to
| the environment, in the event of a Design Basis Accident (DBA), to within

limits. The Containment Spray and Containment Cooling system is,

designed to meet the requirements of 10 CFR 50, Appendix A, GDC 38,!
!

" Containment Heat Removal," GDC 39, " Inspection of Containment Heat
- Removal Systems," GDC 40, " Testing of Containment Heat Removal

| Systems," GDC 41, " Containment Atmosphere Cleanup " GDC 42,
j " Inspection of Containment Atmosphere Cleanup Systems," and GDC 43,
'

" Testing of Containment Atmosphere Cleanup Gystems," and GDC 50,
" Containment Design Bases"(Ref.1).

<

The Containment Cooling System and Containment Spray System are
Engineered Safety Feature (ESF) systems. They are designed to ensure
that the heat removal capability required during the post accident period

! can be attained. The Containment Spray System and the Containment
Cooling System provides a redundant method to limit and maintain post

| accident conditions to less than the containment design values.

Containment Spray Systemj

!

-The Containment Spray System consists of two separate trains of equal
capacity, each capable of meeting the design bases. Each train includes
a containment spray pump, spray headers, eductor, nozzles, valves, and
piping. Each train is powered from a separate ESF bus. The refueling
water storage tank (RWST) supplies borated water to the Containment
Spray System during the injection phase of operation. In the recirculation
mode of operation, containment spray pump suction is transferred from
the RWST to the containment recirculation sumps.

The Containment Spray System provides a spray of cold borated water
mixed with sodium hydroxide (NaOH) from the spray additive tank into the
upper regions of containment to reduce the containment pressure and
temperature and to reduce fission products from the containment
atmosphere during a DBA. The RWST solution temperature is an
important factor in determining the heat removal capability of the
Containment Spray System during the injection phase. In the
recirculation mode of operation, heat is removed from the contaiinment
recirculation sump water by the residual heat removal heat exchangers.
Each train of the Containment Spray System provides adequate spray

- Wolf Creek - Unit 1: B 3.6.6-1 Revision 0
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Contrinment Spray end Cooling Systrms
B 3.6.6

BASES- -

BACKGROUND = Containment Spray System (continued)

coverage to meet the system design requirements for containment heat
removal. The Spray Additive System injects an NaOH solution into the
spray. The resulting alkaline pH of the spray enhances the ability of the
spray to scavenge fission oroducts from the containment atmosphere.
The NaOH added in the spray also ensures an alkaline pH for the solution
recirculated in the containment recirculation sump. The alkaline pH of the
containment sump water minimizes the evolution of iodine and minimizes
the occurrence of chloride and caustic stress corrosion on mechanical
systems and components exposed to the fluid.

The Containment Spray System is actuated either automatically by a _

containment High-3 pressure signal or manually. An automatic actuation -

opens the containment spray pump discharge valves, starts the two
containment spray pumps and begins the injection phase. A manual
actuation of the Containment Spray System requires the operator to
simultaneously actuate two separate switches on the main control board
to begin the same sequence. The injection phase continues until an
RWST level Low-Low alarm is received. The Low-Low level alarm for the
RWST signals the operator to manually align the system to the
recirculation mode. The Containment Spray System in the recirculation
mode maintains an equilibrium temperature between the containment
atmosphere and the recirculated sump water. Operation of the
Containment Spray System in the recirculation mode is controlled by the
operator in accordance with the emergency operating procedures.

Containment Cooling System

Two trains of containment cooling, each of sufficient capacity to supply
100% of the design cooling requirement, are provided. Each train of two
fan units is supplied with cooling water from a separate train of essential

'

service water (ESW). Air is drawn into the coolers through the fan and
discharged to the steam generator compartments, pressurizer
compartment, and instrument tunnel, and outside the secondary shield in
the lower areas of containment.

During normal operation, all four fan units are normally operating. The
fans are normally operated at hig,h speed with ESW supplied to the
cooling coils. The Containment Cooling System, operating in conjunction
with the Containment Ventilation and Air Conditioning systems, is
designed to limit the ambient containment air temperature during normal
unit operation to less than the limit specified in LCO 3.6.5, " Containment
Air Temperature." This temperaturr. Smitation ensures that the
containment temperature does not exceed the initial temperature
conditions assumed for the DBAs.

, Wolf Creek - Unit 1 B 3.6.6-2 Revision 0
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Cont:inmsnt Spray and Cooling Systrms
B 3.6.6

BASES -

BACKGROUND Containment Cooling System (continued)

In post accident operation following an actuation signal, the Containment
Cooling System fans are designed to start automatically in slow speed if
not already running. If running in high (normal) speed, the fans
automatically shift to slow speed. The fans are operated at the lower
speed during accident conditions to prevent motor overload from the
higher mass atmosphere. The temperature of the ESW is an important
factor in the heat removal capability of the fan units.

APPLICABLE The Containment Spray System and Containment Cooling System limits
SAFETY ANALYSES the temperature and pressure that could be experienced following a DBA.

The limiting DBAs considered are the loss of coolant accident (LOCA) and
the steam line break (SLB). The LOCA and SLB are analyzed using
computer codes designed to predict the resultant containment pressure
and temperature transients. No DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs are analyzed with
regards to containment ESF systems, assuming the loss of one ESF bus,
which is the worst case single active failure and results in one train of the
Containment Spray System and Containment Cooling System being
rendered inoperable.

The analysis and evaluation show that under the worst case scenario, the
highest peak containment pressure is not 48.9 psig and the peak
containment temperature is 386.5'F (experienced during an SLB). Both
results meet the intent of the design basis. (See the Bases for LCO 3.6.4,
" Containment Pressure," and LCO 3.6.5 for a detailed discussion.) The
analyses and evaluations assume a unit specific power level ranging to
102%, one containment spray train and one containment cooling train -
operating, and initial (pre-accident) containment conditions of 120 F and
0 psig. The analyses also assume a response time delayed initiation to
provide conservative peak calculated containment pressure and
temperature responses.

i

. For certain aspects of transient accident analyses, maximizing the
calculated containment pressure is not conservative. In particular, the
effectiveness of the Emergency Core Cooling System during the core
reflood phase of a LOCA analysis increases with increasing containment
backpressure. For these calculations, the containment backpressure is
calculated in a manner designed to conservatively minimize, rather than
maximize, the calculated transient containment pressures in accordance
with 10 CFR 50, Appendix K (Ref. 2).

J

The effect of an inadvertent containment spray actuation has been
,

analyzed At inadvertent spray actuation results in a -2.72 psig |
containmer xessure and is associated with the sudden cooling effect in '

the interior of the leak tight containment. Additional discussion is provided
,

in the Bases for LCO 3.6.4. !

Wolf Creek - Unit 1 B 3.6.6-3- Revision 0
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Contiinment Spray end Cooling Syst2ms
B 3.6.6

BASES
_

APPLICABLE The modeled Containment Spray System actuation from the containment
SAFETY ANALYSES analysis is based on a response time associated with exceeding the
(continued) containment High-3 pressure setpoint to achieving full flow through the

containment spray nozzles.

The Containment Spray System total response time includes diesel
generator (DG) startup (for loss of offsito power), sequenceJ loading of
equipment, containment spray pump startup, and spray line filling (Ref. 4).

Containment cooling train performance for post accident conditions is
given in Reference 4. The result of the analysis is that each train can -
provide 100% of the required peak cooling capacity during the post
accident condition. The train post accident cooing capacity under varying
containment ambient conditions, required to perform the accident
analyses, is also shown in Reference 4.

The modeled Containment Cooling System actuation from the
containment analysis is based upon a response time associated with
receipt of an Si signal to achieving full Containment Cooling System air
and safety grade cooling water flow. The Containment Cooling System
total response time of 70 seconds, includes signal delay, DG startup (for
loss of offsite power), and Essential Service Water pump startup times
and line refill (Ref. 4).

. The Containment Spray System and the Containment Cooling System
?

satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO During a DBA, a minimum of one containment cooling train and one
containment spray train is required to maintain the containment peak
pret sure and temperature below the design limits (Ref. 3). Additionally,
one containment spray train is also required to remove iodine from the
containment atmosphere and maintain concentrations below those
assumed in the safety analysis. To ensure that these requirements are
met, two containment spray trains and two containment cooling trains -
must be OPERABLE. Therefore, in the event of an accident, at least one
train in each system operates, assuming the worst case single active
failure occurs.

Each Containment Spray System typically includes a spray pump, spray !
headers, eductor, nozzles, valves, piping, instruments, and controls to i

ensure an OPERABLE flow path capable of taking suction from the |

RWST upon an ESF actuation signal and manually transferring to the '

containment sump. j

i
A containment cooling train typically includes cooling coils, dampers, two
fans, instruments, and controls to ensure an OPERABLE flow path.

!

I
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ContainmInt Spray and Cooling Systrms
B 3.6.6

BASES

APPLICABILITY in MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment and an increase in containment pressure and
temperature requiring the operation of the containment spray trains and

.
containment cooling trains.

!

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System and the Containment
Cooling System are not required to be OPERABLE in MODES 5 and 6.

|
|

'
ACTIONS AJ

With one containment spray train inoperable, the inoperable containment
spray train must be restored to OPERABLE status within 72 hours, in this
Condition, the remaining OPERABLE spray and cooling train are
adequate to perform the iodine removal and containment cooling';

functions. The 72 hour Completion Time takes into account the
redundant heat removal capability afforded by the Containment Spray
System, reasonable time for repairs, and low probability of a DBA
occurring during this period.

The 10 day portion of the Completion Time for Required Action A.1 is
based upon engineering judgment. It takes into account the low
probability of coincident entry into two Conditions in this Specification

'

coupled with the low probability of an accident occurring during this time.
Refer to Section 1.3, " Completion Times," for a more detailed discussion
of the purpose of the "from discovery of failure to meet the LCO" portion of
the Completion Time.

B.1 and B.2

If the inoperable containment spray train cannot be restored to
OPERABLE status within the required Completion Tinie, 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 84 hours. The allowed Completion Time of 6 hours is
reasonable, based on operating experience, to reach MODE 3 from full
power conditions in an orderly manner and without challenging plant

. systems. The extended interval to reach MODE 5 allows additional time
! for attempting restoration of the containment spray train and is reasonable

when considering the driving force for a release of radioactive material
from the Reactor Coolant System is reduced in MODE 3.,

Wolf Creek- Unit 1 B 3.6.6-5 Revision 0
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Containment Sprey and Cooling Syst ms
B 3.6.6

BASES

ACTIONS C.1
-

(continued)
With one of the containment cooling trains inoperable, the inoperable
containment cooling train must be restored to OPERABLE status within
7 days. The components in this degraded condition provide iodine
removal capabilities and are capable of providing at least 100% of the
heat removal needs. The 7 day Completion Time was developed taking
into account the redundant heat removal capabilities afforded by
combinations of the Containment Spray System and Containment Cooling
System and the low probability cf DBA occurring during this period.

- The 10 day portion of the Completion Time for Required Action C 1 is
based upon engineering judgment. It takes into account the low ~ c
probability of coincident entry into two Conditions in this Specification --

. coupled with the low probability of an accident occurring during this time.
Refer to Section 1.3 for a more detailed discussion of the purpcse of the
"from discovery of failure to meet the LCO" portion of the Completion

- Time.

9:1

With two containment cooling trains inoperable, one of the containment
cooling trains must be restored to OPERABLE status within 72 hours.
The components in this degraded condition provide iodine removal
capabilities and are capable of providing at least 100% of the heat
removal needs after an accident. The 72 hour Completion Time was
developed taking into account the redundant heat removal capabilities
afforded by combinations of the Containment Spray System and
Containment Cooling System, the iodine removal function of the
Containment Spray System, and the low probability of DBA occurring
during this period.

E.1 and E.2

If the Required Action and associated Completion Time of Condition C
or D of this LCO are not met, the plant must be brought to a MODE in l
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 plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

)
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Containm:nt Spray and Cooling Systsms

| B 3.6.6

BASES

| ACTIONS F.1

(continued)
With two containment spray trains or any combination of three or more
containment spray and cooling trains inoperable, the unit is in a condition
outside the accident analysis. Therefore, LCO 3.0.3 must be entered
immediately.

! I.
,

SURVEILLANCE SR 3.6.6.1
REQUIREMENTS

Verifying the correct alignment for manual, power operated, and
automatic valves in the containment spray flow path provides assurance
that the proper flow paths will exist for Containment Spray System

, operation. The correct alignment for the Containment Cooling System
l valves is provided in SR 3.7.8.1. This SR does not apply to manual

vent / drain valves and to valves that cannot be advertently misaligned
such as check valves. This SR does not apply to valves that are locked,

; sealed, or otherwise secured in position, since these were verified to be in
the correct position prior to locking, seating, or securing. This SR does;

,

: not require any testing or valve manipulation. Rather, it involves
! verification, through a system walkdown (which may include the use of

local or remote indicators), that those valves outside containment and
capable of potentially being mispositioned are in the correct position. The
31 day Frequency is based on engineering judgement, is consistent with
administrative controls governing valve operation, and ensures correct

'

valve positions.
,

i

SR 3.6.6.2
l
'

Operating each containment cooling train fan unit for 215 minutes
ensures that all fan units are OPERABLE. It also ensures the abnormal
conditions or degradation of f e fan unit can be detected for corrective
action. The 31 day Frequenc) was developed considering the known
reliability of the fan units and cohols, the two train redundancy available,
and the low probability of significant Ogradation of the containment
cooling train occurring between surveilances. It has also been shown to
be acceptable through operating experience.

SR 3.6i3 Not Used.

; SR 3.6.6.4

! Verifying each containment spray pump's developed head at the flow test
I point is greater than or equal to the required developed head ensures that

spray pump performance has not degraded during the cycle. Flow and
differential pressure are normal tests of centrifugal pump performance

.
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Cont:inment Spray cnd Cooling Systses
B 3.6.6

BASES -

SUR'VEILLANCE SR 3.6.6.4 (continued)
REQUIREMENTS

required by Section XI of be ASME Code (Ref. 5). Since the
containment spray pumps cannot be tested with flow through the spray
headere, they are tested on recircuiction flow. This test confirms one
point on the pump design curve and is indicative of overall performance.
Such inservice tests confirm component OPERABILITY, trend
performance, and detect incipient failurea by abnormal performance. The
Frequency of the SR is in accordance with the Inservice Testing Program.

This test ensures that each pump develops a discharge pressure of
.

greatm than or equal to 250 psig.

SR 3.6.6.5 and SR 3.6.6.6

These SRs require verification that each automatic containment spray
valve actuates to its correct position and that each containment spray
pump starts upon receipt of an actual or simulated actuation of a
containment High-3 pressure signal. This Surveillance is not required for
valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The 18 month Frequency is based
on the need to perform these Surveillances uider the conditions that
apply during a plant outage and the potential for an unplanned transient if
the Surveillances were performed with the reactor at power. Operating
experience has shown that these components usually pass the

' Surveillances when performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.

The surveillance of containment sump isolation valves is also required by q
SR 3.5.2.5. A single surveil!ance may be used to satisfy both '

requirements. '

l
i

SR 3.6.6.7

This 3R requires verification that each containment cooling train actuates
upor receipt of an actual or simulated safety injection signal. Upon
actuation, each fan in the train startn in slow speed or, if operating, shifts
to slow speed and the cooling water flow rate increases to 2 2000 gpm to
each cooler train. The 18 month Frequency is based on engineering
judgment and has been shown to be acceptable through operating
experience. See SR 3.6.6.5 and SR 3.6.6.6, above, for further discussion
of the basis for the 18 month Frequency.

Wolf Creek - Unit 1 B 3.6.6-8 Revision 0
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Cont:inm:;nt Spr y end Cooling Systsms

B 3.6.6 )
|

BASES |

!
SURVEILLANCE SR 3.6.6.8 |
REQUIREMENTS I

(continued) With the containment spray inlet valves closed and the spray header
drained of any solution, low pressure air or smoke can be blown through
test connections. This SR ensures that each spray nozzle is unobstructed ,)
and provides assurance that spray coverage of the contsinment during an j

accident is not degraded. Due to the passive design of the nozzle, a test
at 10 year intervals is considered adeque+e to detect obstruction of the
nozzles. i

1 !

| |
[ i

REFERENCES 1. 10 CFR 50, Appendix A. GDC 38, GDC 39, GDC 40, GDC 41. GDC |
42, and GDC 43, and GDC 50,

2. 10 CFR 50, Appendix K.

3. USAR, Section 6.2.1.

|
4. USAR, Section 6.2.2.

5. ASME, Boiler and Pressure Vessel Code, Section XI.
. . . . . _ - _ .

|

|

|
i
|

|

|

|
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Sprcy Additiva SystIm
' B 3.6.7

B 3.6 CONTAINMENT SYSTEMS

B 3.6.7 Spray Additive System

BASES

BACKGROUND The Spray Additive System is a subsystem of the Containment Spray
System that assists in reducing the iodine fission product inventory in the
containment atmosphere resuP.ing from a Design Basis Accident (DBA).

Radioiodine in its various forms is the fission product of primary concem
in the evaluation of a DBA. It is absorbed by the spray from the
containment atmosphere. To enhance the iodine absorption capacity of )the spray, the spray solution is adjusted to an alkaline pH that promotes ;
iodine hydrolysis, in which iodine is converted to nonvolatile forms. !

t3ecause of its stability when exposed to radiation and elevated I
temperature, sodium hydroxide (NaOH) is the preferred spray additive. i

The NaOH added to the spray also ensures a pH value of between 8.5
and 11.0 of the solution recirculated from the containment sump. This pH
band minimizes the evolution of iodine as well as the occurrence of
chloride and caustic stress corrosion on mechanical systems and
components.

The Spray Additive System consists of one spray additive tank that is
shared by the two trains of spray additive equipment. Each train of
equipment provides a flow path from the spray additive tank to a
containment spray pump and consists of an eductor for each containment
spray pump, valves, instrumentation, and connecting piping. Each
eductor draws the NaOH spray solution from the common tank using a
portion of the borated water discharged by the containment spray pump
as the motive flow. The eductor mixes the NaOH solution and the borated
water and discharges the mixture into the spray pump suction line. The
eductors are designed to ensure that the pH of the spray mixture is
between 9.0 and 11.0.

The Containment Spray System actuation signal opens the valves from
the spray additive tank to the spray pump suctions. The 28% to
31% NOH solution is drawn into the spray pump suctions. The spray
additive tank capacity provides for the addition of NaOH solution to all of
the water sprayed from the RWST into containment. The percent solution
and volume of solution sprayed into containment ensures a long term
containment sump pH of 2 8.5 and s 11.0. This ensures the continued
iodine retention effectiveness of the sump water during the recirculation
phase of spray operation and also minimizes the occurrence of chloride
induced stress corrosion cracking of the stainless steel recirculation
piping.

c
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Spr:y Additiva Syst;m
B 3.6.7

BASES )
APPLICABLE ' The Spray Additive System is essential to the removal of airborne iodine -
SAFETY ANALYSES within containment following a DBA.

Following the assumed release of radioactive materials into containment,
the containment is assumed to leak at its design value volume following
the accident. The analysis assumes that 85% of the containment free
volume is covered by the spray (Ref.1).

The DBA analysis credit for iodine removal by Containment Spray System
is taken, starting at time zero and continuing until a decontamination
factor of 100.

The DBA analyses assume that one train of the Containment Spray
System / Spray Additive System is inoperable and that the entire spray
additive tank volume is added to the remaining Containment Spray
System flow path.

The Spray Additive System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii). u.
,

LCO The Spray Additive System is necessary to reduce the release of
radioactive material to the environment in the event of a DBA. To be
considered OPERABLE, the volume and concentration of the spray
additive solution must be sufficient to provide NaOH injection into the
spray flow to raise the average long term containment sump solution pH
to a level conducive to iodine removal, namely, to between 8.5 and 11.0.
This pH range maximizes the effectiveness of the iodine removal
mechanism without introducing conditions that may induce caustic stress
corrosion cracking of mechanical system components. In addition, it is
essential that valves in the Spray Additive System flow paths are properly
positioned and that automatic valves are capable of activating to their
correct positions.

APPLICABILITY In MODES 1,2,3, and 4, a DBA could cause a release of radioactive
material to containment requiring the operation of the Spray Additive

_

System. The Spray Additive System assists in reducing the iodine fission
product inventory prior to release to the environment.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations in these
MODES. Thus, the Spray Additive System is not required to be
OPERABLE in MODE 5 or 6.

Wolf Creek- Unit i B 3.6.7-2 Revision 0
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Sprcy Additiva Syst:m
B 3.6.7

BASES -

ACTIONS AJ
if the Spray Additive System is inoperable, it must be restored to
OPERABLE within 72 hours. The pH adjustment of the Containment
Spray System flow for corrosion protection and iodine removal
enhancement is reduced in this condition. The Containment Spray
System would still be available and would remove some iodine from the

. containment atmosphere in the event of a DBA. The 72 hour Completion
Time takes into account the redundant flow path capabilities and the low
probability of the worst case DBA occurring during this period.-

I|

|
| B.1 and B.2
|

| If the Spray Additive System cannot be restored to OPERABLE status
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
84 hours. The allowed Completion Time of 6 hours is reasonable, based

( on operating experience, to reach MODE 3 from full power conditions in
i an ordeny manner and without challenging plant systems. The extended

interval to reach MODE 5 allows 48 hours for restoration of the Spray
Additive System in MODE 3 and 36 hours to reach MODE 5. This is
reasonable when considering the reduced pressure and temperature ,

conditions in MODE 3 for the release of radioactive material from the I
Reactor Coolant System. |

SURVEILLANCE SR 3.6.7.1 1

REQUIREMENTS -
Verifying the correct alignment of Spray Additive System manual, power
operated, and automatic valves in the spray additive flow path provides |
assurance that the system is able to provide additive to the Cuntainment j

Spray System in the event of a DBA. This SR does not apply to valves |

that are locked, sealed, or otherwise secured in position, since these
valves were verified to be in the correct position prior to locking, sealing,
or securing. This SR does not apply to manual vent / drain valves, and to
valves that cannot be inadvertently misaligned such as check valves.
This SR does not require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown (which may include the
use of local or remote indicators), that those valves outside containment
and capable of potentially being mispositioned are in the correct position.
The 31 day Frequency is based on engineering judgement, is consistent
with administrative controls goveming valve operation, and ensures
correct valve positions.

Wolf Creek - Unit 1 B 3.6.7-3 Revision 0
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Spray Additivs Syst:m
B 3.6.7

BASES3

SURVEILLANCE ' SR 3.6.7.2
. REQUIREMENTS

(continued) To provide effective iodine removal, the containment snray must be an >

alkaline solution. Since the RWST contents are r otly acidic, the |
volume of the spray additive tank must provide a su.iicient volume of
spray additive to adjust pH for all water injected. This SR is performed to
verify the availability of sufficient NaOH solution in the Spray Additive
System. The 184 day Frequency was developed based on the low

~

probability of an undetected change in tank volume occurring during the
SR interval (the tank is isolated during normal unit operations). Tank level
is indicated and alarmed in the control room, so that there is high
confidence that a substantial cnange in level would be detected.

SR 3.6.7.3

This SR provides verification of the NaOH concentration in the spray
additive tank and is sufficient to ensure that the spray solution being
injected into containment is at the correct pH level. The 184 day
Frequency is sufficient to ensure that the concentration level of NaOH in
the spray additive tank remains within the established limits. This is
based on the low likelihood of an uncontrolled change in concentration
(the tank is normally isolated) and the probability that any substantial
variance in tank volume will be detected.

SR 3.6.7.4

This SR provides verification that each automatic valve in the Spray
Additive System flow path actuates to its correct position upon receipt of
an actual or simulated acication of a containment High-3 pressure signal.
This Surveillance is not required for valves that are locked, sealed, or
otherwise secured in the required position under administrative controls.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at the
18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.6.7.5

Te e naure correct pH level is established in the borated water solution
pruided by tne Containment Spray System, the flow rate in the Spray
Additive System is verified once every 5 years. Flow of 52 gpm through
the eductor test loops (supplied from the RWST) is throttled to 17 psig at

Wolf Creek - Unit 1 B 3.6.7-4 Revision 0
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B 3.6.7

i

BASES

SURVElLLANCE SR 3.6.7.5 (continued)
REQUIREMENTS

the eductor inlet to simulate flow from the Chemical Additive Tank. This
SR provides assurance that the correct amount of NaOH will be metered
into the flow path upon Containment Spray System initiation. Due to the
passive nature of the spray additive flow controls, the 5 year Frequency is
sufficient to identify component degradation that may affect flow rate.

REFERENCES 1. USAR, Chapter 15.6.5.4.
.. .. .. . . . .. . - . . .. . , , - .. ...

!

l
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B 3.6.8

L
,

B 3.6 CONTAINMENT SYSTEMS
,

| --
B 3.6.8 Hydrogen Recombiners I

!

BASES
. . . ._

.

BACKGROUND The function of the hydrogen recombiners is to eliminate the potential i

breach of containment due to a hydrogen oxygen reaction.

Per 10 CFR 50.44, " Standards for Combustible Gas Control Systems in
Light-Water-Cooled Reactors" (Ref.1), and GDC 41, "Contairiment
Atmosphere Cleanup"(Ref. 2), hydrogen recombiners are required to
reduce the hydrogen concentration in the containment following a loss of . |

coolant accident (LOCA) or steam line break (SLB). The recombiners|

accomplish this by recombining hydrogen and oxyger. to form water
vapor. The vapor remains in containment, thus eMinating any discharge
to the environment. The hydrogen recombiners a a manually initiated
since flammable limits would not be reached untii several days after a
Design Basis Accident (DBA).

Two 100% capacity independent hydrogen recombiner systems are ;

provided. Each consists of controls located in the control room, a power |
supply and a recombiner. . Recombination is accomplished by heating a
hydrogen air mixture above 1150 F. The resulting water vapor and
discharge gases are cooled prior to discharge from the recombiner. A
single recombiner is capable of maintaining the hydrogen concentration in

'

containment below the 4.0 volume percent (v/o) flammability limit. Two
i

recombiners are provided to meet the requirement for redundancy and
independence. Each recombiner is powered from a separate Engineered
Safety Features bus, and is provided with a separate power panel and
control panel.

APPLICABLE The hydrogen recombiners provide for the capability of controlling the |
SAFETY ANALYSES bulk hydrogen concentration in containment to less than the lower i

flammable concentration of 4.0 v/o following a DBA. This control would ;

prevent a containment wide hydrogen burn, thus ensuring the pressure
and temperature design limits are not exceeded. The limiting DBA'

relative to hydrogen generation is a LOCA.
;

,

'

Hydrogen may accumulate in containment following a LOCA as a result
of:

1.

!!
.

a. A metal steam reaction between the zirconium fuel rod cladding and ,

the reactor coolant- i

|

b. Radiolytic decomposition of water in the Reactor Coolant System !
|. (RCS) and the containment sumps; !

,

L
|
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I Hydrogen R: combiners
B 3.6.8

BASES -

APPLICABLE c. Hydrogen in the RCS at the time of the LOCA (i.e., hydrogen
SAFETY ANALYSES dissolved in the reactor coolant and hydrogen gas in the pressurizer
. (continued) vapor space); or

d. Corrosion of metals exposed to containment spray and Emergency
Core Cooling System solutions.

To evaluate the potential for hydrogen accumulation in containment
following o LOCA, the hydrogen generation as a function of time following
the initiation of the accident is calculated. Conservative assumptions
recommended by Reference 3 are used to maximize the amount of
hydrogen calculated.

Based on the conservative assumptions used to calculate the hydrogen
concentration versus time after a LOCA, the hydrogen concentration in .
the primary containment would reach 3.5 v/o about 6 days after the LOCA
and 4.0 v/o about 4 days later if no recombiner was functioning (Ref. 3).
Initiating one hydrogen recombiner one day following a LOCA will -

maintain the hydrogen concentration in the primary containment below
flammability limits.

The hydrogen recombiners are designed such that, with the
conservatively calculated hydrogen generation rates discussed above, a
single recombiner is capable of limiting the peak hydrogen concentration
in containment to less than 4.0 vlo (Ref. 4). The Hydrogen Purge System
is similarly designed such that one of two redundant trains is an adequate
backup to the redundant hydrogen recombiners.

The hydrogen recombiners satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO .Two hydrogen recombiners must be OPERABLE. This ensures operation
of at least one hydrogen recombiner in the event of a worst case single
active failure.

Operation with at least one hydrogen recombiner ensures that the post
LOCA hydrogen concentration can be prevented from exceeding the
flammability limit.

APPLICABILITY In MODES 1 and 2, two hydrogen recombiners are required to control the
hydrogen concentration within containment below its flammability limit of
4.0 v/o following a LOCA, assuming a worst case single failure.

In MODES 3 and 4, both the hydrogen production rate and the total
hydrogen produced after a LOCA would be less than that calculated for
the DBA LOCA. Also, because of the limited time in these MODES, thes

probability of an accident requiring the hydrogen recombiners is low.
Therefore, the hydrogen recombiners are not required in MODE 3 or 4.

Wolf Creek - Unit 1 B 3.6.8-2 Revision 0
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'

B 3.6.8

BASES

APPLICABILITY In MODES 5 and 6, the probability and consequences of a LOCA are low,
(continued) due to the pressure and temperature limitations in these MODES.

Therefore, hydrogen recombiners are not required in these MODES.

.

ACTIONS AJ

With one containment hydrogen recombiner inoperable, the inoperable
recombiner must be restored to OPERABLE status within 30 days. In this
condition, the remaining OPERABLE hydrogen recombiner is adequate to
perform the hydrogen control function. Hcwever, the overall reliability is
reduced because a single failure in the OPERABLE recombiner could

! result in reduced hydrogen control capability. The 30 day Completion
Time is based on the availability of the other hydrogen recombiner, the
low probability of a LOCA or SLB occurring (that would generate an
amount of hydrogen that exceeds the flammability limit), and the amount
of time available after a LOCA or SLB (should one occur) for operator
action to prevent hydrogen accumulation from exceeding the flammability!

i limit.
<

Required Action A.1 has been modified by a Note that states the
provisions of LCO 3.0.4 are not applicable. As a result, a MODE change
is allowed when one recombiner is inoperable. This allowance is based
on the availability of the other hydrogen recombiner, the low probability of

| a LOCA or SLB occurring (that would generate an amount of hydronen
'

that exceeds the flammability limit), and the amount of time availab;o after
a LOCA or SLB for operator action to prevent hydrogen accumulation
from exceeding the flammabihty limit.

j

B.1 and B.2 |

With two hydrogen recombiners inoperable, the abiiny to perform the |
hydrogen control function via alternate capabilities must be verified by i

!administrative means within 1 hour. The attemate hydrogen control
capabilities are provided by the containment Hydrogen Purge System.

i The 1 hcar Completion Time allows a reasonable period of time to verify
| that a loss of hydrogen control function does not exist. Both the initial
i verification and all subsequent verifications may be performed as an
| administrative check by examining logs or other information to determine ;

the availability of the attemate hydrogen control system. It does not mean j
to perform the Surveillances needed to demonstrate OPERABILITY of the ;
attemate hydrogen control system. If the ability to pe Torm the hydrogen :

|control function is maintained, continued operation is permitted with two
hydrogen recombiners inoperable for up to 7 days. Seven days is a
reasonable time to allow two hydrogen recombiners to be inoperable,

because the hydrogen control function is maintained and because of the
low probability of the occurrence of a LOCA that would generate hydrogen
in the amounts capable of exceeding the flammability limit.
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Hydrogen R; combiners
B 3.6.8

BASES

ACTIONS
-
C.1

(continued)
If the inoperable hydrogen recombiner(s) cannot be restored to
OPERABLE status 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. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE _SR 3.6.8.1
REQUIREMENTS

Performance of a system functional test for each hydrogen recombiner
ensures the recombiners are operational and can attain and sustain the
temperature necessary for hydrogen recombination. In particular, this SR
verifies that the minimum heater sheath temperature increases to
21150 F in s 5 hours.

Operating experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency. Therefore, the
Frequency was concluded to be acceptable from a reliability standpoint.

i

Sr. 3.6.8.2<

This SR ensures there are no physical problems that could affect
recombiner operation. Since the recombiners are mechanically passive,
they are not subject to mechanical failure. The only credible failure
involves . loss of power, blockage of the internal flow, missile impact, etc.

A visual inspection is sufficient to determine abncrmal conditions (i.e.,
loose wiring or structural connections, deposits of foreign materials, etc.)
that could cause such failures. The 18 month Frequency for this SR was
developed considering the incidence of hydrogen recombiners failing the
SR in the past is low.

SR 3.6.8.3

This SR, which is performed following the functional test of SR 3.6.8.1,
requires performance of a resistance to ground test for each heater phase ;

to ensure that there are no detectable grounds in any heater phase. This '

is accomplished by venfying that the resistance to ground for any heater
'

phase is 210,000 ohms.

The 18 month Frequency for this Surveillance was developed considering
the incidence of hydrogen recombiners failing the SR in the past is low.
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i BASES -

REFERENCES 1. 10 CFR 50.44.

2. 10 CFR 50, Appendix A, GDC 41.

3. Regulatory Guide 1.7, Revision 2.

3. USAR Section 6.2.5. |
..
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B 3.7.1

L

. B 3.7 PLANT SYSTEMS

B 3.7.1 ' Main Steam Safety Valves (MSSVs) i

BASES
|

. _

. ._

,

| BACKGROUND The primary purpose of the MSSVs is to provide overpressure protection j
for the secondary system. The MSSVs also provide protection against ;

overpressurizing the reactor coolant pressure boundary (RCPB) by |
| - providing a heat sink for the removal of energy from the Reactor Coolant |

System (RCS) if the preferred heat sink, provided by the Condenser and |

| Circulating Water System, is not available.
!

Five MSSVs are located on each main steam header, outside |
containment, upstream of the main steam isolation valves, as described in
the USAR, S6ction 10.3.2 (Ref.1) The MSSVs must have sufficient flow
capacity to limit the secondary system pressure to s 110% (1320 psia) of

| the steam generator design pressure in order to meet the requirements of
the ASME Code, Section lli (Ref. 2). The MSSV design includes

|- staggered setpoints, according to Table 3.7.1-2 in the accompanying !
| LCO, so that only the needed valves will actuate. Staggered setpoints
' . reduce the potential for valve chattering that is due to steam pressure
| insufficient to fully open all valves following a turbine trip.

i
APPLICABLE The design basis for the MSSVs comes from Reference 2 and its purpose
SAFETY ANALYSES is to limit the secondary system pressure to s 110% of steam generator j

| design pressure for any anticipated operational occurrence (AOO) or |

| accident considered in the Design Basis Accident (DBA) and transient !

analysis.
:

The events that challenge the relieving capacity of the MSSVs, and thus
RCS pressure, are those characterized as decreased heat removal i

,
events, which are presented in the USAR, Section 15.2 (Ref. 3). Of

I these, the full power turbine trip without steam dump is typically the i
ilimiting event with respect to secondary system pressure. This event also

terminates normal feedwater flow to the steam generators.

| The USAR analysis demonstrates that the transient response for turbine
3 trip occurring from full power without a direct reactor trip presents no

hazard to the integrity of the RCS or the Main Steam System.

|i One turbine trip analysis is performed assuming primary system pressure
'

control via operation of the pressurizer relief valves and sprays. This
analysis demonstrates that the DNB design basis is met. Another
analysis is performed assuming no primary system pressure control, but
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BASES
_

APPLICABLE crediting reactor trip on high pressurizer pressure and operation of the
' SAFETY ANALYSES pressurizer safety valves. This analysis demonstrates that the maximum

(continued) RCS pressure does not exceed 110% of the design pressure. All cases
analyzed demonstrate that the MSSVs maintain Main Steam System
integrity by limiting the maximum steam pressure to less than 110% of the
steam generator design pressure.

Ir addition to the decreased heat removal events, reactivity insertion
events n.ay also challenge the relieving capacity of the MSSVs. The j
uncontrolled rod cluster control assembly (RCCA) bank withdrawal at j

power event is characterized by an increase in core power and steam I

generation rate until reactor trip occurs when either the Overtemperature
AT or Power Range Neutron Flux-High setpoint is reached. Steam flow to ,

the turbine will not increase from its initial value for this event. The |
increased heat transfer to the secondary side causes an increase in I

isteam pressure and may result in opening of the MSSVs prior to reactor
trip, assuming no credit for operation of the atmospheric or condenser

| steam dump valves. The USAR Section 15.4 safety analysis of the RCCA
,

| bank withdrawal at power event for a range of initial core power levels j
demonstrates that the MSSVs are capable of preventing secondary side i
overpressurization for this AOO.

1

The USAR safety analyses discussed above assume that all of the )
MSSVs for each steam generator are OPERABLE. If there are inoperable |
MSSV(s), it is necessary to limit the primary system power during steady-
state operation and AOOs to a value thet does not resuit in exceeding the
combined steam flow capacity of the turbine (if available) and the
remaining OPERABLE MSSVs.

la some circumstances it is necessary to limit the primary side heat
. generation that can be achieved during an A00 by reducing the setpoint of
| the Power Range Neutron Flux-High reactor trip function. For example, if

more than one MSSV on a single steam generator is inoperable, an
uncontrolled RCCA bank withdrwal at powel event occurring from a partial

f power level may result in an increase in reactor power that exceeds the
combined steam flow capacity of the turbine and the remaining
OPERABLE MSSVs. Thus, for multiple inoperable MSSVs on the same

( steam generator it is necessary to prevent this power increase by
( lowering the Power Range Neutron Fiux-High setpoint to an appropriate
I value. When the Moderator Temperature Coefficient (MTC) is positive,

the reactor power may increase above the initial value during an RCS
heatup event (e.g., turbine trip). Thus, for any number of inoperable
MSSVs it is necessary to reduce the trip setpoint if a positive MTC may
exist at partial power conditions, unless it is demonstrated by analysis that
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APPLICABLE - a specified reactor power reduction alone is sufficient to prevent
SAFETY ANALYSES overpressurization of the steam system.

(continued)
The MSSVs are assumed to have two active and one passive failure
modes. The active failure modes are spurious opening, and failure to |
reciose once opened. Tl.e passive failure mode is failure to open upon !
demand.

|

The MSSVs satisfy Criterion 3 of 10 CFR 50.30(c)(2)(ii).

.

LCO The accident analysis requires that five MSSVs per steam genere. tor be
,

OPERABLE to provide overpressure protection for design basis transients !

occurring at 102% RTP. The LCO requires that five MSSVs per steam |
generator be OPERABLE in compliance with Reference 2 and the DBA l

'

analysis.

The OPERABILITY of the MSSVs is defined as the ability to open upon
demand within the setpoint tolerances to relieve steam generator
overpressure, and reseat when pressure has been reduced. The
OPERABILITY of the MSSVs is determined by periodic surveillance
testing in accordance with the inservice Testing Program.

This LCO provides assurance that the MSSVs will perform their designed
safety functions to mitigate the consequences of accidents that could
result in a challenge to the RCPB, or main steam system integrity.

. -

APPLICABILITY in MODES 1,2, and 3, MSSVs are required to be OPERABLE to prevent
4

main steam system overpressurization. j

in MODES 4 arv.15, there are no credible transients requiring the MSSVs.
The steam generators are net normMiy used for heat removal in
MODES 5 and 6, and thus cannot be overpressurized; there is no
reolirement for the MSSVs to be OPERABLE in these MODES.

I-

ACTIONS The ACTIONS table is modified by a Note indicating that separate
Condition entry is allowed for each MSSV.

With one or more MSSVs inoperable, action must be taken so that the
available MSSV relieving capacity meets Reference 2 requirements.

,
_
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ACTIONS Operation with less than all five MSSVs OPERABLE for each steam
(continued) generator is permissible, if THERMAL POWER is limited to the relief

capacity of the remaining MSSVs. This is accomplished by restricting i
THERMAL POWER so that the energy transfer to the most limiting steam,

generator is not greater than the available relief capacity in that steam
generator.

A:1,.

In the ca te of only a single inoperable MSSV on one or more steam
generators when the Moderator Temperature Coefficient is not positive, a
reactor power reduction alone is sufficient to limit primary side heat
generation such that overpressurization of the secondary side is ,

precluded for any RCS heatup event. Furthermore, for this case there is I

sufficient total steam flow capacity provided by the i Jrbine and remaining
insertion, such as in the event of an uncontrolled RCCA bank withdrawal
at power. Therefore, Required Action A.1 requires an appropriate -

reduc, tion in reactor power within 4 hours.

A sensitivity study (Ref. 7) was performed to analyze the loss of
load / turbine trip event initiated from power levels based on Table 3.7.1-1
and assuming both beginning of life and end of life reactivity feedback
conditions. The results of all cases studied showed that the secondary
system peak pressure was maintained below 110% of the secondary
system design pressure limit.

P.1 and B.2

in the case of multiple inoperable MSSVs on one or more steam
generators, with a reactor power reduction alone there may be insufficient
total steam flow capacity provided by the turbine and remaining
OPERABLE MSSVs to preclude overpressurization in the event of an
incrcased reactor power due to reactivity insertion, such as in the event of
an uncontrolled RCCA bank withdrawal at power. Futhermore, for a
single inoperable MSSV on one or more steam generators when the

J Moderator Temperature Coef0cient is positive the reactor power may
increase as a result of an RCS heatup event such that flow capacity of the
remaining OPERABLE MSSVs is insufficient. The 4 hour Completion
Time for Required Action S.1 is consistent with A.1. An additional 32
hours is allowed in Required Action B.2 to reduce the setpoints. The
completion time of 36 hours is based on a reasonable time to correct the
MSSV inoperability, the time required to perform the power reduction,
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ACTIONS
'

B.1 and B.2 (continued)

operating experience in resetting all channels of protective fundion and,

i on the low probability of the occurrence of a transient that cou,o result in
steam generator overpressure during this period.

A sensitivity study (Ref. 7) was performed to analyze the loss of
| load / turbine trip event initiated from power levels based on Table 3.7.1-1
1 and assuming both beginning of life and end of life reactivity feedback

- conditions. The results of all cases studied showed that the secondary
system peak pressure was maintained below 110% of the secondary,

'

system design pressure limit.

Required Action B.2 is modified by a Note, indicating that the Power :
Range Neutron Flux-High reactor trip setpoint reduction is only required in
MODE 1. In MODES 2 and 3 the Reactor Protection System trips
specified in LCO 3.3.1, " Reactor Trip System Instrumentation," provides
sufficient protection.

The allowed Completion Times are reasonable based c' prating
; experience to accomplish the Required Actions in an oroerly manner
| without challenging unit systems.

| 1
.

C.1 and C.2

I lf the Required Actions are not completed within the associated
! Completion Time, or if one or more steam generators have 24 inoperable

MSSVs, the unit must be placed in a MODE in which the LCO does not
apply. To achieve this status, the unit must be placed in at least MODE 3 )
within 6 hours, and in MODE 4 within 12 hours. The allowed Completion |
Times are reasonable, based on operating experience, to reach the

'

required unit conditions from full power conditions in an orderly manner

L and without c%Ilenging unit systems.

- SURVEILLANCE SR 3.7.1.1
| - REQUIREMENTS''

This SR verifies the OPERABILITY of the MSSVs by the verification of |
| each MSSV lift setpoint in accordance with the Inservice Testing Program. |

[ The ASME Code, Section XI (Ref. 5), requires that safety and relief valve
; . tests be performed in accordance with ANSI /ASME OM-1-1987 (Ref. 6).
l According to Reference 6, the following tests are required:4

f i

I
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;

f

. SURVEILLANCE - . SR 3.7.1.1 (continued) '
i - REQUIREMENTS

,

a. Visual examination; j
|

b. Seat tightness determination;

; c. Setpoint pressure determination (lift setting); and
|

d. Compliance with owner's seat tightness criteria.

- The ANSI /ASME Standard requires that all valves be tested every
_

j
5 years, and a minimum of 20% of the valves be tested every 24 months. i

The ASME Code specifies the activities and frequencies necessary to
_

"-

satisfy the requirements. Table 3.7.1-2 allows a i 3% setpoint tolerance
for OPERABILITY; however, the valves are reset to i 1% during the
Surveillance to allow for drift. The lift settings, according to Table 3.7.1-2, .~

correspond to ambient conditions of the valve at nominal operating j
temperature and pressure.

This SR is modified by a Note that allows entry into and operation in
MODE 3 prior to performing the SR. The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to simulate
lift pressure. If the MSSVs are not tested at hot conditions, the lift setting
pressure shall be corrected to ambient conditions of the valve at operating
temperature and pressure.

REFERENCES 1. USAR, Section 10.3.2.

2. ASME, Boiler and Pressure Vessel Code, Section Ill, Article NC-
7000, Class 2 Components.

3. USAR, Section 15.2.

4. NRC information Notice 94-60, " Potential Overpressurization of
the Main Steam System," August 22,1994.

5. ASME, Boiler and Pressure Vessel Code, Section XI.

6. ANSI /ASME OM-1-1987.

7. AN-94-017 Rev. O, *RETRAN-02 MSSV Analysis for ITIP 2625,"
M. L. Howard, May 1994.

. .
..
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B 3.7.2 |
)

B 3.7 PLANT SYSTEMS

B 3.7.2 Main Steam Isolation Valves (MSIVs) |

BASES

BACKGROUND- The MSIVs isolate steam flow from the secondary side of the steam
generators following a high energy line break (HELB). MSIV closure
terminates flow from the unaffected (intact) steam generators to the
break.

One MSIV is located in each main steam line outside, but close to,
containment. The MSIVs are downs'.aam from the main steam safety
valves (MSSVs) and auxiliary feedwater (AFW) pump turbine steam
supply, to prevent MSSV and AFW isolation from the steam generators by
MSIV closure. Closing the MSIVs isolates each steam generator from the
others, and isolates the turbine. Turbine Bypass System, and other
auxiliary steam supplies from the steam generators.

The MSIVs close on a main steam isolation signal generated by low
steam line pressure, high steam line negative pressure rate or High-2
containment pressure. The MSIVs fail as is on loss of control or actuation
power.

! Each MSIV has an MSIV bypass valve. Although these bypass valves I
are normally closed, they receive the same emergency closure signal as |

| do their associated MSIVs. The MSIVs may also be actuated manually. ;
1

A description of the MSIVs is found in the USAR, Section 10.3 (Ref.1).

APPLICABLE The design basis of the MSIVs is established by the containment analysis
SAFETY ANALYSES for the large steam line break (SLB) inside containment, discussed in the

USAR, Section 6.2.1.4 (Ref. 2). It is also affected by the accident
analysis of the SLB events presented in the USAR, Section 15.1.5
(Ref. 3). The design precludes the blowdown of more than one steam
generator issuming a single active component failure (e.g., the failure of
one MSib to close on demand).

The limiting case for the containment pressure analysis is the SLB inside
containment, with initial reactor power at approximately 50% with loss of'

offsite power and the failure of one emergency diesel generator. At lower
powers, the steam generator inventory and temperature are at their
maximum, maximizing the analyzed mass and energy release to the
containment. Due to reverse flow and failure of the MSIV to close,
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APPLICABLE the additional mass and energy in the steam headers downstream from
SAFETY ANALYSES the other MSIV contribute to the total release. With the most reactive rod
. (continued) cluster control assembly assumed stuck in the fully withdrawn position,

there is an increased possibility that the core will become critical and
retum to power. The core is ultimately shut down by the boric acid
injection delivered by the Emergency Core Cooling System.

. The accident analysis compares several different SLB events against
different acceptance criteria. The large SLB outside containment
upstream of the MSIV is limiting for onsite dose, although a break in this
short section of main steam header has a very low probability. The large
SLB inside containment at hot zero power is the limiting case for a post
trip retum to power. The analysis includes scenarios with offsite power

,

available, and with a loss of offsite power following turbine trip. With
offsite power available, the reactor coolant pumps continue to circulate
coolant through the steam generators, maximizing the Reactor Coolant
System cooldown. With a loss of offsite power, the response of mitigating -

systems is delayed. Significant single failures considered include failure
of an MSIVto close.

The MSIVs serve only a safety function and remain open during power
operation. These valves operate under the following situations:

a. An HELB inside containment. In order to maximize the mass and
energy release into containment, the analysis assumes that the
MSIV in the affected steam generator remains open. For this
accident scenario, steam is discharged into containment from all
steam generators until the remaining MSIVs close. After MSIV
closure, steam is discharged into containment only from the
affected steam generator and from the residual steam in the main
steam header downstream of the closed MSIVs in the unaffected
loops. Closure of the MSVis isolates the break from the
unaffected steam generators.

b. A break outside of containment and upstream from the MSIVs is
not a containment pressurization concem. The uncontrolled
blowdown of more than one steam generator must be prevented to
limit the potential for uncontrolled RCS cooldown and positive
reactivity addition. Closure of the MSIVs isolates the break and
limits the blowdown to a single steam generator.

c. A break downstream of the MSIVs will be isolated by the closure
of the MSIVs.

Wolf Creek - Unit 1 B 3.7.2-2 Revision 0
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t

APPLICABLE d. Following a steam generator tube rupture, closure of the |
SAFETY ANALYSES MSIVs isolates the ruptured steam Generator from the intact |

(continued) steam generators to minimize radiological releases. I

e. The MSIVs are also utilized during other events such as a !

feedwater line break. This event is less limiting as far as MSIV {
OPERABILITY is concerned.

The MSIVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO requires that four MSIVs in the steam lines be OPERABLE.
The MSIVs are considered OPERABLE when the isolation times are
within limits, and they close on an isolation actuation signal.

An MSIV is not inoperable due to one actuator train on a valve being
inoperable since at least three of the MSIVs will close assuming a single
failure.

With both actuator trains on the same MSIV inoperable, that MSIV is
inoperable; and the applicable Condition should be entered.

A valve actuator is considered OPERABLE provided:

a. Accumulator pressure is within limits,

b. Instrument air supply and pressure to the valve regulator is within
limits, and I

c. All train-related test switches (Panel SA075A/B) associated with l

the actuator are in the OPERATE position, and no test lights are |
lit.

This LCO provides assurance that the MSIVs will perform their design
,

safety function to mitigate the consequences of accidents that could result
in offsite exposures comparable to the 10 CFR 100 (Ref. 4) limits or the
NRC staff approved licensing basis.

APPLICABILITY The MSIVs must be OPERABLE in MODE 1, and in MODES 2 and 3 due
to significant mass and energy in the RCS and steam generators. When
the MSIVs are closed, they are already performing the safety function.

In MODE 4, the steam generator energy is low. ,

i
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APPLICABILITY In MODE 5 or 6, the steam generators do not contain much energy
(continued) becx.se their temperature is below the boiling point of water; therefore,

the MSIVs are not required for isolatien of potential high energy
secondary system pipe breaks in these MODES.

ACTIONS AJ

With one MSIV inoperable in MODE 1, action must be taken to restore
OPERABLE status within 8 hours. Some repairs to the MSIV can be
made with the unit hot. The 8 hour Completion Time is reasor.able,
considering the low probability of an accident occurring during this time
period that would require a closure of the MSIVs.

,

The 8 hour Completion Time is consistent with that allowed for
containment isolation valves that isolate a closed system penetrating
containment. This time is reasonable due to the relative stability of the
closed system which provides an additional passive means for
containment isolation.

B 1_

If the MSIV cannot be restored to OPERABLE status within 8 hours, the
unit must be placed in a MODE in which the LCO does not apply. To
achieve thi . status, the unit must be placed in MODE 2 within 6 hours and?
Condition C would be entered. The Completion Times are reasonable, |
based on operating experience, to reach MODE 2 and to close the MSIVs I

in an orderly manner and without challenging unit systems.

C.1 and C.2

Condition C is modifed by a Note indicating that ceparate Condition entry
is allowed for ean MSIV.

Since the MSIVs are required to be OPERABLE in MODES 2 and 3, the
inoperable MSIVs may either be restored to OPERABLE status or closed.
When closed, the MSIVs are already in the position required by the
assumptions in the safety analysis

The 8 hour Completion Time is consister>t with that allowed in
Condition A.

Wolf Creek - Unit 1 B 3.7.2-4 Revision 0
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ACTIONS C.1 and C.2 (continued)

For inoperable MSIVs that cannot be restored to OPERABLE status within
the specified Completion Time, but are closed, the inoperable MSIVs must
be verified on a periodic basis to be closed. This is necessary to ensure
that the assumptions in the safety analysis remain valid.

The 7 day Completion Time is reasonable, based on engineering
judgment, in view of MSIV status indications available in the control room,
and other administrative controls, to ensure that these valves are in the
closed position.

D.1 and D.2

If the MSIVs cannot be restored to OPERABLE status or are not closed
within the associated Completion Time, the unit must be placed in a
MODE in which the LCO does not apply. To achieve this status, the unit
must be placed at least in MODE 3 within 6 hours, and in MODE 4 within
12 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conaitions from MODE 2
conditions in an orderly manner and without challerging unit systems.

SURVEILLANCE SR 3.7.2.1
REQUIREMENTS ;

This SR verifies that MSIV isolation time is s 5.0 seconds. The MSIV I
isolation tir is assumed in the accident and containment analyses. This
Surveillance is normally performeo upon retuming the unit to operation
following a refueling outage.

The Frequency is in accordance with the Inservice Testing Program.
i

This test can be conducted in MODE 3 with the unit at operating
'

temperature and pressure. This SR is modifsd by a Note that allows
entry into and operation in MODE 3 prior to performing the SR. This
allows a delay of testing until MODE 3, to establish conditions consistent
with those under which the acceptance criterion was generated. |

;

SR 3.7.2.2

This SR verifies that each MSIV can close on an actual or simulated
actuation signal. The manual fast close hand switch in the control room
provides an acceptable actuation signal. This Surveillance is normally

f'
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SURVEILLANCE SR 3.7.2.2 (continued)
REQUIREMENTS

performed upon retuming the plant to operation following a refueling
outage. This SR is modified by a Note that allows entry into and operation
in MODE 3 prior to performing the SR. This allows a delay of testing until
MODE 3, to establish conditions consistent with those under which the
acceptance criterion was generated.

The frequency of MSIV testing is every 18 months. The 18 month
Frequency for testing is based on the refueling cycle. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency. Therefore, this
Frequency is acceptable from a reliability standpoint.

REFERENCES 1. USAR, Section 10.3. 3

2. USAR, Section 6.2.

3. USAR, Sectivi 15.1.5.

4. 'O CFR 100.i1.
_. ,;
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B 3.7 PLANT SYSTEMS

B 3.7.3 Main Feedwater Isolation Valves (MFIVs) -

BASES

| BACKGROUND The MFIVs isolate main feedwater (MFW) flow to the secondary side of
| the steam generators following a high energy line break (HELB). The
| Main Feedwater Regulation Valves (MFRVs) function to control feedwater

ilow to the SGs.

The MFIV is a 14-inch gate valve with a dual-redundant hydraulic
actuator. The assumed single active failure of one of the redundant MFIV
actuators will not prevent the MFIV from closing.

The MFRVs are air-operated angle valves used to control feedwater flow
to the SGs from between 20% and full power. The MFRV bypass valves
are air-operated globe valves used to control flow to the SGs up to 25%
power.

Closure of the MFIVs terminates main feedwater flow to the steam
generators, terminating the event for feedwater line breaks (FWLBs)
occurring upstream of the MFIVs. The consequences of events occurring
in the main steam lines orin the MFW lines downstream from the MFIVs
will be mitigated by their closure. Closure of the MFIVs effectively
termirates the addition of main feedwater to an affected steam generator,
limiting the mass and energy release for steam line breaks (SLBs) or
FWLBs inside containment, and reducing the cooldown effects for SLBs.

The MFIVs isolate the nonsafety related portions from tne safety related
pertions of the system. In the event of a secondary side pipe rupture
inside containment, the valves limit the quantity of high energy fluid that
enters containment through the break, and provide a pressure boundary
for the controlled addition of auxiliary feedwater (AFW) to the intact loops.

One MFIV is located :on each MFW line, outside but close to containment.
The MRVs are located upstream of the AFW injection point so that AFW
may be supplied to the steam generators following MFIV closure. The |
piping volume from these valves to the steam generators is accounted for
in calculatin0 mass and energy releases, and refilled prior to AFW
reaching the steam generator following either an SLB or FWLB.

The MFIVs close on receipt of any safety injection signal, a Tm - Low
coincident with reactor trip (P-4), a low-low steam generator level, or
steam generator water levei-high high signal. They may also be
actuated manually. In addition to the MFIVs, a check valve inside

Wolf Creek- Unit 1 B 3.7.3-1 Revision 0
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' BACKGROUND containment is available. The check valve isolates the feedwater line,

- (continued) penetrating containment, and ensures the pressure boundary of any intact
loop not receiving auxiliary feedwater.

The MFIV actuators consist of two separate pneumatic-hydraulic power
trains each receiving an actuation signal from one of the redundant ]
ESFAS channels. A single active failure in one power train would not !

prevent the other power train from functioning. The MFIVs provide the
primary success path for events requiring feedwater isolation and isolation
of nonsafety related portions from the safety related portion of the system,
such as, for auxiliary feedwater addition.

A description of the MFIVs and MFRVs is found in the USAR,
Section 10.4.7 (Ref.1).

APPLICABLE Credit is taken in accident analysis for the MFIVs to close on demand.
SAFETY ANALYSES The safety function of the MFRVs and associated b . ass valves creditedi

in accident analysis is to provide a backup to the MFlVs for the potential
failure of an MFIV to close even though the MFRVs are located in the
nonsafety related portion of the feedwater system. Further assurance of
feedwater flow termination is provided by the SGFP trip function;
however, this is not credited in accident analysis. The accident analysis
credits the main feedwater check valves as backup to the MFIVs to

- prevent SG blowdown for pipe ruptures in the non-seismic Category I
portions of the feedwater system outside containment.

Criterion 3 of 10 CFR 50.36(c)(2)(ii) indicates that components that are
part of the primary success path and that actuate to mitigate an event that
presents a challenge to a fission product barrier should be in Technical
Specifications. The primary success path of a safety sequence analysis
consists of the combination and sequences of equipment needed to
operate (including consideration of the single failure criteria) so that the
plant response to the event remains within appropriate acceptance
criteria. The primary success path does not include backup and diverse
equipment. The MFIVs, with their dual-redundant actuators, are the
primary success path for feedwater isolation; the MFRVs, bypass valves, i

'

and the SGFP trip are backup and diverse equipment. Therefore, only
the MFIVs are incorporated into Technical Specifications. The MFlVs
satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Wolf Creek- Unit 1 B 3.7.3-2 Revision 0

L



1.

|
L ' MFIVs
L' B 3.7.3

BASES- -

.LCO This LCO ensures tnt the MFIVs will isolate MFW flow to the steam
ganerators, followiag an FWLB or main steam line break. These valves
will also isolate 9e nonsafety related portions from the safety related

| portions of thr, system.

This LCO requires that four MFIVs be OPERABLE. The MFIVs are
consid., red OPERABLE when isolation times are within limits and they
cloed on an isolation actuation signal.

An MFIV is not inoperable due to one actuator train on a valve being
i inoperable since at least three of the MFIVs will close assuming a single

failure.

With both actuator trains on the same MFIV inoperable, that MFIV is
inoperable; and the applicable Condition should be entered.

A valve actuator is considered OPERABLE provided:

'

a. Accumulator pressure is within limits,

b. Instrument air supply and pressure to the valve regulator is within
limit, and

c. All train-related test switches (Panel SA075A/B) associated with
the actuator are in the OPERATE position, and only the A test light
is lit.

Failure to meet the LCO requirements can result in additional mass
and energy being released to containment following an SLB or FWLB
inside containment. A feedwater isolation signal on high steam generator
levelis relied on to terminate an excess feedwater flow event, and failure
to meet the LCO may result in the introduction of water into the main
steam lines.

| APPLICABILITY The MFIVs must be OPERABLE whenever there is significant mass and
energy in the Reactor Coolant System and steam generators. In
MODES 1,2, and 3, the MFIVs are required to be OPERABLE to perform
their isolation function and limit the anSunt of available fluid that could be
added to containment in the case of a secondary system pipe break
inside containment. When the valves are closed, they are already

. performing their safety function.

In MODES 4,5, and 6, steam generator energy is low. Therefore, the
MFIVs can be closed since MFW is not required.

I

(
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ACTIONS The ACTIONS table is modified by a Note indicating that separate
Condition entry is allowed for each valve.

A.1 and A.2

With one MFIV in one or more flow paths inoperable, action must be
taken to restore the affected valves to OPERABLE status, or to close or
isolate inoperable affected valves within 4 hours. When these valves are
closed, they are performing their required safety function.

The 4 hour Completion Time takes into account the redundancy afforded
by the dual-redundant actuators on the MFIVs and the low probability of
an event occurring during this time period that would require isolation of
the MFW flow paths. The 4 hour Completion Time is reasonable, based
on operating experience.

Inoperable MFIVs that are closed must be verified on a periodic basis that
they are closed. This is necessary to ensure that the assumptions in the
safety analysis remain valid. The 7 day Completion Time is reasonable,
based on engineering judgment, in view of valve status indications
available in the control room, and other administrative controls, to ensure
that these valves are closei

B.1 and B 2

If the MFIV(s) cannot be restored to OPERABLE status, or closed, within
the associated Completion Time, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours, and in MODE 4 within 12 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE SR 3.7,3.1
REQUIREMENTS

This SR verifies that the closure time of each MFIV is s 5 seconds en an
actual or simulated main feedwater isolation actuation signal from each |

actuator train. The MFIV closure time is assumed in the accident and i

containment analyses. This Surveillance is normally performed upon |
| retuming the unit to operation following a refueling outage. This is
j consistent with Regulatory Guide 1.22 (Ref. 4)

,

1

i
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B 3.7.3

BASES -

SURVElLLANCE SR 3.7.3.1 (continued) j
REQUIREMENTS

The Frequency for this SR is in accordance with the Inservice Testing
ProJ" ram. Operating experience has shown that these components i

usually pass the Surveillance when performed at the Inservice Testing
Program Frequency. This test is conducted in MODE 3 with the unit at
nominal operating temperature and pressure, as discussed in Reference
2. This SR is modified by a Note that aPows entry into and operation in .

MODE 3 prior to performing the tiR. This allows a delay of testing until I

MODE 3, to establish conditions consistent with those under which the
acceptance criterion was generated.

SR 3.7.3.2

This SR verifies that each MFIV can close on an actual or simelated
actuation signal. The manual close hand switch in the control room
provides an acceptable actuation signal. This Surveillance is normally
perfotmed upon retuming the plant to operation following a refueling

. outage. This SR is modifiext by a Note that allows entry into and operation
in MODE 3 prior to performing the SR. This allows a delay of testing until
MODE 3, to establish conditions consistent with those under which the .
acceptance criterion was generated

The frequency of MFIV testing is every 18 months. The 18 month
Frequency for testing is based on the refueling cycle. Operating
experience has shown that these components usually pass the
Surveilltance when performed at the 18 month Frequency. Therefore, this
Frequency is acceptable from a reliability standpoint.

REFERENCES 1. USAR, Section 10.4.7.

2. ASME, Boiler and Pressure Vessel Code, Section XI.

3. USAR, Table 7.3-14.

4. Regulatory Guide 1.22, Rev. O.

. .

. . . . . .. ..
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ARVs
B 3.7.4

B 3.7 PLANT SYSTEMS

B 3.7.4 Atmospheric Relief Valves (ARVs)

BASES

BACKGROUND The ARVs, or the Steam Dump System to the condenser, provide a
method for cooling the unit to residual heat removal (RHR) entry
conditions, as discussed in the USAR, Section 10.3 (Ref 1). Further
cooldown in conjunction with the R.HR System is also possible. This is
done in conjunction with the Auxiliary Feedwater System providing cooling
water from the condensate storage tank (CST). The ARVs also provide
the means to equalize pressure between the Reactor Coolant System and
the faulted steam generator following a postulated steam generator tube
rupture event. The ARVs may also be required to meet the design
cooldown rate during a normal cooldown when steam pressure drops too
low for maintenance of a vacuum in the condenser to permit use of the
Steam Dump System.

One .ARV line for each of the four steam generators is provided. Each
ARV line consists of one ARV and an associated manual block valve.

The ARVs are provided with upstream block valves to permit their being
tested at power, and to provide an alternate means of isolation. The ARVs
are equipped with pneumatic contrcilers to permit control of the cooldown

)rate.

The ARVs are provided with a pressurized gas supply of nitrogen that, on
a loss of pressure in the normal instrument air supply, automatically
supplies nitrogen to operate the ARVs. One accumulator supplies one )
ARV and one auxiliary feedwater control valve per steam generator. The |
nitrogen accumulator supp'y is sized to provide sufficient pressurized gas
to operate the ARVs for the time required for Reactor Coolant System 1

cooldown to RHR entry condition. !
I

A description of the ARVs is found in Reference 1.

APPLICABLE The design basis of the ARVs is estab!ished by the capability to cool the j
SAFETY ANALYSES enit to RHR entry conditions. The design safe shutdown requires two

steam generators, each with one ARV. The unit can be cooled to RHR
entry conditions with only one steam generator and one ARV, utilizing the
cooling water supply available in the CST. The valves will pass sufficient

{
flow at all pressures to achieve a 50 F per hour plant cooldown rate. The ,

total capacity of the four valves is 15% of rated main steam flow at steam
generator no-load pressure.

;

"
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B 3.7.4

|
1

BASES -

APPLICABLE in the accident analysis presented in Reference 2, the ARVs are assumed,

SAFETY ANALYSES to be used by the operator to cool down the unit to RHR entry conditions
(continued) for accidents accompanied by a loss of offsite power. The main steam

safety valves (MSSVs) are assumed to operate automatically to relieve
steam and maintain the steam generator pressure below the design value.
For the recovery from a steam generator tube rupture (SGTR) event, the
operator is also required to perform a limited cooldown to establish
adequate subcooling as a necessary step to terminate the primary to
secondary break flow into the ruptured steam generator. The time

'

required to terminate the primary to secondary break flow for an SGTR is
more critical than the time required to cool down to RHR conditions for this
event and also for other accidents. Thus, the SGTR is the limiting event
for the ARVs. The number of ARVs required to be OPERABLE to satisfy
the SGTR accident analysis requirements is three. If a single failure of
one occurs and another is associated with the faulted SG, one ARV would
remain OPERABLE for heat removal, as discussed in Reference 3.

The ARVs are equipped with block valves in the event an ARV spuriously
fails open or fails to close during use.

The ARVs satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).

,

LCO Three ARV lines are required to be OPERABLE. One ARV line is required
from each of three steam generators to ensure that at least one ARV line
is available to conduct a unit cooldown following an SGTR, in which one
steam generator becomes unavailable, accompanied by a single, active
failure of a second ARV line on an unaffected steam generator. The block

,

' valves must be OPERABLE to isolate a failed open ARV line. A closed
block valve does not render it or its ARV line inoperable, because sufficient
operator action time to open the block valve is supported in the accident

| analysis. For example, a block valve that is closed to isolate excessive
|

ARV seat leakage does not render the ARV line inoperable.

!
| Failure to meet the LCO can result in the inability to achieve subcooling,
'

consistent with the assumptions used in the steam generator tube rupture
analysis, to facilitate equalizing pressures between the Reactor Coolant
System and the faulted steam generator.

An ARV is considered OPERABLE when it is capable of providing
controlled relief of the main steam flow and capable of fully opening and

| closing on demand.

I
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B 3.7.4

{
BASES

|

LCO The nitrogen accumulator tanks supplying the turbine driven AFW pump
(continued) control valves and the steam generator atmospheric relief valves ensure

an eight hour supply for the pump and valves.
{
I

APPLICABILITY In MODES 1,2, and 3, the ARV lines are required to be OPERABLE.

In MODE 4, the pr6ssure and temperature limitations are such that the
probability of a SGTR event requiring ARV operation is low. In addition,

,

the RHR System is available to provide the decay heat removal function in
'

MODE 4. Therefore, the ARVs are not required to be OPERABLE in
MODE 4.

In MODE 5 or 6, an SGTR is not a credible event.

ACTIONS M
With one required ARV line inoperable, action must be taken to restore
OPERABLE status within 7 days. The 7 day Completion Time allows for
the redundant capability afforded by the remaining OPERABLE ARV lines,
a nonsafety grade backup in the Turbine Bypass System, and MSSVs.
Required o tion A.1 is modified by a Note indicating that LCO 3.0.4 doesc
not apply.

B.[1

With two or more required ARV lines inoperable, action must be taken to
restore all but one ARV lines to OPERABLE status. Since the block valve
can be closed to isolate an ARV, some repairs may be possible with the
unit at power. The 24 hour Completion Time is reasonable to repair
inoperable ARV lines, based on the availability of the Turbine Bypsss
System and MSSVs, and the low probability of an event occurring during
this period that would require the ARV lines.

;

C.1 and C.2 I

If the ARV lines cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed in
at least MODE 3 within 6 hours, and in MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating

Wolf Creek- Unit 1 B 3.7.4 3 Revision 0
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B 3.7.4

BASES -

ACTIONS C.1 and C.2 (continued)

experience, to reach the required unit conditions from full power
' conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE SR 0.7.4.1
REQUIREMENTS

To perform a controlled cooldown of the RCS, the ARVs must be able to
be opened remotely and throttled through their full range. This SR
ensures that the ARVs are tested through a full control cycle at least once
per fuel cycle. Performance of inservice testing satisfies this requirement,
and use of an ARV during a unit cooldown may satisfy this requirement. -

Operating experience has shown that these components usually pass the
.

Surveillance when performed at the required inservice Testing Program
| Frequency. The Frequency is acceptable from a reliability standpoint.

SR 3.7.4.2

The function of the block valve is to isolate a failed open or leaking ARV.
Cycling the block valve both closed and open demonstrates its capability
to perform this function. Performance of inservice testing or use of the
block valve during unit cooldown may satisfy this requirement. Operating
experience has shown that these components usually pass the i

Surveillance when performed at the 18 month Frequency. The Frequency I

is acceptable from a reliability standpoint.

REFERENCES 1. USAR, Section 10.3.

2. USAR, Chapter 15.

3. USAR, Section 15.6.3.

|
|
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AFW Syst:m
B 3.7.5

B 3.7 PLANT SYSTEMS

B 3.7.5 ' Auxiliary Feedwater (AFW) Systemi-
,

BASES
.

BACKGROUND The AFW System automatically supplies feedwater to the steam
generators to remove decay heat from the Reactor Coolant System upon

,

the loss of normal feedwater supply. The AFW pumps normally take|
i

suction through a common suction line from the condensate storage tank
| (CST) (LCO 3.7.6). Should the CST become unavailable, cooling water is

,

available from the Essential Service Water (ESW) System. Each motor'

driven AFW pump is supplied from its respective ESW train. The steam
; turbine driven AFW pump is supplied from either ESW train. The AFW

pumps discharge to the steam generator secondary side via separate and
independent connections to the main feedwater (MFW) piping outside
containment. The steam generators function as a heat sink for core
decay heat. The heat load is dissipated by releasing steam to the
atmosphere from the steam generators via the main steam safety valves

; (MSSVs) (LCO 3.7.1) or atmospheric relief valves (LCO 3.7.4). If the
main condenser is available, steam may be released via the steam dump
valves and pumped back to the CST.

The AFW System consists of two motor driven AFW pumps and one -
,

steam tuibine driven pump configured into three trains. Each motor i

i driven pump provides 100% of the feedwater flow required for removal of
decay heat from the reactor. The turbine driven pump provides 200% of
the capacity of a motor driven pump. The pumps are equipped with
recirculation lines to prevent pump operation against a closed system.
Each motor driven AFW pump is powered from an independent Class 1E
power supply and feeds two steam generators, although each pump has
the capability to be locally aligned to feed other steam generators. The
steam turbine driven AFW pump receives steam from two main steam !
lines upstream of the main steam isolation valves and water from either
the condensate storage tank or redundant ESW supply lines. Each of the
steam feed lines will supply 100% of the requirements of the turbine
driven AFW pump. In addition, each of the ESW supply lines will supply
100% of the requirements of the turbine driven AFW pump.

;

. The AFW System is capable of supplying feedwater to the steam
generators during normal unit startup, shutdown, and hot standby ;

conditions.

The turbine driven AFW pump supplies a common header capable of |
feeding all steam generators with normally open air operated control

l
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AFW Syst:m
B 3.7.5

i

BASES -

BACKGROUND valves. The motor driven pumps supply flow to the steam generators
(continued) through a normally open motor ope, rated valve that automatically throttles

flow to prevent pump runout conditions under all steam generator I

pressure conditions. One pump at full flow is sufficient to remove decay |

heat and cool the unit to residual heat removal (RHR) entry conditions.
Thus, the requirement for diversity in motive power sources for the AFW
System is met.

The AFW System is designed to supply sufficient water to the steam
generator (s) to remove decay heat with steam generator pressure at the
setpoint of the MSSVs. Subsequently, the AFW System supplies
sufficient water to cool the unit to RHR entry conditions, with steam
released through the ARVs. ~

The motor driven AFW pumps start automatically on steam generator
water level-low-low in any steam generator, on trip of both main _

feedwater pumps, upon actuation of AMSAC, and on actuation by the -

LOCA sequencer or shutdov n sequencer. The turbine driven AFW pump
is automatically started by steam generator water level - low-low in any

1

two steam generators, NB01 or NB02 undervoltage, and upon actuation
|of AMSAC.

The AFW System is discussed in the USAR, Section 10.4.9 (Ref.1). |

!
l
'APPLICABLE The AFW System mitigates the consequences of any event with loss of

SAFETY ANALYSES normal feedwater.

The design basis of the AFW System is to supply water to the steam
generator to remove decay heat and other residual heat by delivering at
least the minimum required flow rate to the steam generators at pressures
corresponding to the lowest steam generator safety valve set pressure
plus 3% accumulation.

In addition, the AFW System must supply enough makeup water to
replace steam generator secondary inventory lost as the unit cools to
MODE 4 conditions. Sufficient AFW flow must also be available to
account for flow losses such as pump recirculation and line breaks.

The limiting Design Basis Accidents (DBAs) and transients for the AFW
System are as follows:

!

i

|
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AFW Systim
B 3.7.5 '

,

BASES -

L APPLICABLE a. Feedwater Line Break (FWLB);
SAFETY ANALYSES
(continued) b. Main Steam Line Break; and

c. Loss of MFW.

In addition, the minimum available AFW flow and system characteristics
! are considerations in the analysis of a small break loss of coolant accident
; (LOCA). The AFW System design is such that it can perform its function
! following an FWLB between the MFW isolation valves and containment,
| combined with a loss of offsite power following turbine trip, and a single
| active failure of one motor driven AFW pump. This results in minimum

assumed flow to the intact steam generators. One motor driven AFW
-

pump would deliver to the broken MFW header at a flow rate throttled by
the motor operated " smart" discharge valve until the problem was

| detected, and flow terminated by the operator. Sufficient flow would be
! delivered to the intact steam generator by the residual flow from the

affected pump plus the turbine driven AFW pump.

The BOP ESFAS automatically actuates the AFW turbine driven pump
when required to ensure an adequate feedwater supply to the steam

!- generators during loss of power. DC power operated valves are provided
| for each AFW line to control the AFW flow to each steam generator.
|'

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

|' LCO This LCO provides assurance that the AFW System will perform its design
safety function to mitigate the consequences of accidents that could result

;

in overpressurization of the reactor coolant pressure boundary. Three ;

independent AFW pumps in three dives trains are required to be |
OPERABLE to ensure the availability of (lecay heat removal capability for
all events accompanied by a loss of offsite power and a single failure.
This is accomplished by powering two of the pumps from independent
emergency buses. The third AFW pump is powered by a different means,
a steam driven turbine supplied with steam from a source that is not
isolated by closure of the MSIVs. i

The AFW System is configured into three trains. The AFW System is
|- considered OPERABLE when the components and flow paths required to ;

provide redundant AFW flow to the steam generators are OPERABLE. i

This requires that the two motor driven AFW pumps be OPERABLE in two
diverse paths, each capable of automatically transferring the suction from

i

Wolf Creek - Unit 1. B 3.7.5-3 Revision 0 !

;- -

I.

g-- >



AFW Syst2m
B 3.7.5

BASES

LCO the CST to an ESW supply and supplying AFW to two steam generators.

(continued) The turbine driven AFW pump is required to be OPERABLE with
redundant steam supplies from each of two main steam lines upstream of
the MSIVs, and shall be capable of automatically transferring the suction
from the CST to an ESW supply and supplying AFW to any of the steam
generators. The piping, valves, instrumentation, and controls in the
required flow paths also are required to be OPERABLE. The inoperability
of a single supply line or a single suction isolation valve from an ESW
train to the turbine driven AFW pump causes a loss of redundancy in
ESW supply to the pump but does not render the turbine driven AFW
pump inoperable. The supply line begins at the point where the ESW
piping branches into two lines, one supplying the motor driven AFW pump
and one supplying the turbine driven AFW pump, and ends at the suction
of the turbine driven AFW pump (Ref. 3). Therefore, with one ESW train
inoperable, the associated motor driven AFW pump train is considered
inoperable; and one turbine driven AFW pump supply line is considered
inoperable. However, the turbine driven AFW pump is OPERABLE based
on the remaining OPERABLE ESW supply line.

The nitrogen accumulator tanks supplying the turbine driven AFW pump
control valves and the steam generator atmospheric relief valves ensure
an eight hour supply for the pump and valves.

Although the AFW System may be used in MODE 4 to remove decay
heat, the LCO does not require the AFW System to be OPERABLE in
MODE 4 since the RHR System is available for decay heat removal.

APPLICABILITY In MODES 1,2, and 3, the AFW System is required to be OPERABLE in
the event that it is called upon to function when the MFW is lost. In
addition, the AFW System is required to supply enough makeup water to
replace the steam generator secondary inventory, lost as the unit cools to
MODE 4 conditions. I

|
In MODE 4 the AFW System may be used for heat removal via the steam

'

generators but is not required since the RHR System is available and
,

required to be OPERABLE in this MODE.

In MODE 5 or 6, the steam generators are not normally used for heat
removal, and the AFW System is not required. I

Wolf Creek - Unit 1 B 3.7.5-4 Revision 0
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BASES -

ACTIONS AJ

. If one of the two steam supplies to the turbine driven AFW train is
inoperable, action must be taken to restore OPERABLE status within
7 days. The 7 day Completion Time is reasonable, based on the following
reasons:

a. The redundant OPERABLE steam supply to the turbine driven
AFW pump;

,

b. The availability of redundant OPERABLE motor driven AFW
pumps; and

c. The low probability of an event occurring that requires the
inoperable steam supply to the turbine driven AFW pump.

The second Completion Time for Required Action A.1 establishes a limit
on the maximum time allowed for any combination of Conditions to be
inoperable during any continuous failure to meet this LCO.

The 10 day Completion Time provides a limitation time allowed in this
specified Condition after discovery of failure to meet the LCO. This limit is
considered reasonable for situations in which multiple Conditions are
entered concurrently. The AND connector between 7 days and 10 days
dictates that both Completion Times apply simultaneously, and the more
restrictive must be met.

B,,,1,

With one of the required AFW trains (pump or flow path) inoperable for
reasons other than Condition A, action must be taken to restore
OPERABLE status within 72 hours. This Condition includes the loss of
two steam supply lines to the turbine driven AFW pump. The 72 hour
Completion Time is reasonable, based on redundant capabilities afforded
by the AFW System, time needed for repairs, and the low probability of a
DBA occurring during this time period.

The second Completion Time for Required Action B.1 establishes a limit
on the maximum time allowed for any combination of Conditions to be
inoperable during any continuous failure to meet this LCO.

Wolf Creek - Unit 1 B 3.7.5-5 Revision 0
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AFW Syst2m
B 3.7.5

PASES

ACTIONS BJ (continued)

The 10 day Completion Time provides a limitation time allowed in this
specified Condition after discovery of failure to meet the LCO. This limit is >

considered reasonable for situations in which Conditions A and B are I

entered concurrently. The AND connector between 72 hours and 10 days ;

dictates that both Completion Times apply simultaneously, and the more
restrictive must be met. .

I

i

C.1 and C.2

When Required Action A.1 or 9.1 cannot be completed within the required -
Completion Time, or if two AFW trains are inoperable , the unit must be

t

placed in a MODE in which the LCO does not apply. To achieve this '

status, the unit must be placed in at least MODE 3 within 6 hours, and in
,

MODE 4 within 12 hours.

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

DJ

If all three AFW trains are inoperable, the unit is in a seriously degraded
condition with no safety related means for conducting a cooldown, and
only limited means for conducting a cooldown with nonsafety related
equipment. In such a condition, the unit should not be perturbed by any
action, including a power change, that might result in a trip. The
seriousness of this condition requires that action be started immediately to
restore one AFW train to OPERABLE status.

Required Action D.1 is modified by a Note indicating that all required
MODE changes or power reductions are suspended until one AFW train
is restored to OPERABLE status. In this case, LCO 3.0.3 is not applicable
because it could force the unit into a less safe condition.

SURVEILLANCE SR 3.7.5.1
REQUIREMENTS .

Verifying the correct alignment for manual, power operated, and
automatic valves in the AFW System water and steam supply flow paths
provides assurance that the proper flow paths will exist for AFW

1
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BASES

SURVEILLANCE SR 3.7.5d.(continued)
REQUIREMENTS

operation. This SR does not apply to valves that are locked, sealed, or
otherwise secured in position, since they are verified to be in the correct
position prior to locking, sealing, or securing. This SR also does not apply
to manual vent / drain valves, and to valves that cannot be inadvertently
misaligned, such as check valves. This Surveillance does not require any

- testing or valve man |pulation; rather, it involves verification that those
valves capable of being mispositioned are in the correct position.

In order for the turbine driven AFW pump and motor driven AFW pumps
to be OPERABLE while the AFW System is in automatic control or above ,
10% RTP, the discharge flow control valves shall be in the full open
position. The turbine- and motor-driven AFW pumps remain OPERABLE
with ine discharge flow control valves throttled to maintain steam
generator levels during plant heatup, cooldown, or if started due to an
Auxiliary Feedwater Actuation Signal (AFAS) or raanually started in
anticipation of an AFAS.

The 31 day Frequency, based on engineering judgment, is consistent with
procedural controls goveming valve operation, and ensures correct valve
positions.

This SR is modified by a Note indicating that the SR is not required to be
performed for the AFW flow control valves until the AFW System is placed
in standby or THERMAL POWER is above 10% RTP.

SR 3.7.5.2

Verifying that each AFW pump's developed head at the flow test point is
greater than or equal to the required developed head ensures that AFW
pump performance has not degraded during the cycle. Flow and

. differential head are normal tests of centrifugal pump performance
required by Section XI of the ASME Code (Ref. 2). Because it is
undesirable to introduce cold AFW into the eteam generators while they
are operating, this testing is performed on recirculation flow. This test
confirms one point on the pump design curve and is indicative of overall
performance. Such inservice tests confirm component OPERABILITY,
trend performance, and detect incipient failures by indicating abnormal
performance. Performance of inservice testing discussed ir, the ASME
Code, Section XI (Ref. 2) (only required at 3 month intervals) satisfies this
requirement. The test Frequency in accordance with the Inservice
Testing Program results in testing each pump once every 3 months, as
required by Reference 2.

' Wolf Creek - Unit 1 B 3.7 5-7 Revision 0
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BASES -

SURVEILLANCE SR 3.7.5.2 (continued)
REQUIREMENTS

The required discharge pressure for the AFW pumps when tested in
accordance with the Inservice Testing Program is:

Motor Driven Pumps 21535 psig

Turbine Driven Pump 21625 psig at 2120 gpm

This SR is modified by a Note indicating that the SR should be deferred i

until suitable test conditions are established. This deferral is required I
because there is insufficient steam pressure to perform the test.

|

SR 3.7.5. }

This SR verifies that AFW can be delivered to the appropriate steam
generator in the event of any accident or transient that generates an
ESFAS, by demonstrating that each automatic valve in the flow path
actuates to its correct position on an actual or simulated actuation signal.
This Surveillance is not required for valves that are locked, sealed, or
otherwise secured in the required position under administrative controls.
The 18 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit outage and the
potential for an unplanned transient if the Surveillance were performed
with the reactor at power. The 18 month Frequency is acceptable based
on operating experience and the design reliability of the equipment.

This SR includes the requirement to verify that each AFW motor-operated
discharge valve limits the flow from the motor driven AFW pump to each
steam generator to s 320 gpm and that valves in the ESW suction
flowpath actuate to the full open position upon receipt of an Auxiliary
Feedwater Pump Suction Pressure-Low signal.

SR 3.7.5.4

'
This SR verifies that the AFW pumps will start in the event of any accident
or transient that generates an AFAS by demonstrating that each AFW
pump starts automatically on an actual or simulated actuation signal. The
18 month Frequency is based on the need to perform this Surveillance )
under the conditions that apply during a unit outage and the potential for i

an unplanned transient if the Surveillance were performed with the reactor |
I at power,

l
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BASES -

SURVEILLANCE SR 3.7.5.4 (centinued)
REQUIREMENTS

This SR is modified by a Note. The Note indicates that the SR be
deferred until suitable test conditions are established. This deferralis
required because there is insufficient steam pressure to perform the test.

SR 3.7.5.6

This SR verifies that the AFW is properly aligned by verifying the flow
paths from the CST to each steam generator prior to entering MODE 2
after more than 30 days in MODE 5 or 6. OPERABILITY of AFW flow
paths must be verified before sufficient core heat is generated that woulel
require the operation of the AFW System during a subsequent shutdown.
The Frequency is reasonable, based on engineering judgement and other
administrative controls that ensure that flow paths remain OPERABLE.
To further ensure AFW System alignment, flow path OPERABILITY is
verified foliowing extended outages to determine no misalignment of
valves has occurred. This SR ensures that the flow path from the CST to
the steam generators is properly aligned.

REFERENCES 1. USAR, Section 10.4.9.

2. ASME, Boiler and Pressure Vessel Code, Section XI.

3. NRC letter (C. Poslusny to O. Maynard) dated December 16,1998:
" Wolf Creek Generating Station - Technical Specification Bases
Change, Auxiliary Feedwater System."

,

I
f
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B 3.7.6

L

B 3.7 PLANT SYSTEMS'

B 3.7.6 Condensate Storage Tank (CST)

' BASES

BACKGROUND The CST provides a non-safety grade source of water to the steam
generators for removing decay and sensible heat from the Reactor

| Coolant System (RCS). The CST providas a passive flow of water, by
| gravity, to the Auxiliary Feedwater (AFW) System (LCO 3.7.5). The

steam produced is released to the atmosphere by the main steam safety -
valves or the atmospheric relief valves. The AFW pumps operate with a

| continuous recirculation to the CST.

| When the main steam isolation valves are opol, the preferred means cf
heat removal is to discharge steam to the condenser by the nonsafetyf

grade path of the tLabine bypass valves. The condensed steam is
| retumed to the CST by the condensate pumps. This has the advantage
i of conserving condensste while minimizing releases to the environment.

The CST contains sufficient inventory to provide wate.: to the steam
generators via the AFW System for four hours at hot standby conditions
followed by a plant cooldown to RHR initiation conditions (Ref.1).
However, the CST is not the safety related source of water to the AFW
pumps. The safety related source is provided by the Essential Service
Water (ESW) System (LCO 3.7.8).

A description of the CST is found in the USAR, Section 9.2.6 (Ref.1).

APPLICABLE The CST is the preferred suction supply to the AFW pumps due to the
SAFETY ANALYSES quality of the water. However, the CST is a nonseismic structure and thus

cannot be relied upon for all accident scenarios. In order to ensure a
safety grade supply of water is available to supply the suction of the AFW
pumps for all credible accident conditions, the Essential Service Water
System has been designed to provide the backup emergency supply to
the AFW pumps.

Since the CST is the preferred source for the AFW pumps, it has been
designed with sufficient capacity to cool down the RCS from Hot Standby
to Hot Shutdown during a 4 hour Station Blackout Event. The contained
water volume limit includes an allowance for water not useable because
of tank discharge line location or other physical characteristics. Additional,

details regarding the design of the AFW System can be found in
USAR Section 10.4.9.

_.
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B 3.7.6 i

BASES

APPLICABLE The CST satisfies Criterion 2, 3 and 4 of 10 CFR 50.36(c)(2)(ii).
SAFETY ANALYSES

(continued) |

LCO To satisfy analysis assumptions, the CST must contain sufficient cooling
water to remove decay heat for four hours following a reactor trip from
102% RTP, and then to cool down the RCS to RHR entry conditions,

- assuming a coincidentloss of offsite power and the most adverse single
failure.

The CST level required is equivalent to a usable volur.;c of 2 281,000
gallons, which is based on holding the unit in MODE 3 for 4 hours,
followed by a cooidown to RHR ' ntry conditions at 50*F/ hour. This basise
is established in Reference 4 and exceeds the volume required by the
accident analysis.

The OPERABILITY of the CST is determined by maintaining the tank level
at or above the minimum required 'evel.

APPLICABILITY in MODES 1,2, and 3, the CST is required to be OPERABLE.

In MODES 4, 5, or 6, the CST is not required because the AFW System is
not required.

ACTIONS A.1 and A.2

If the CST levelis not within limits, the OPERABillTY of the backup ESW
supply should be verified by administrative means within 4 hours and
once every 12 hours thereafter. OPERABILITY of the backup feedwater
supply must include verification that the flow paths from the ESW System
to ti.e AFW pumps are OPERABLE, and that the backup supply has the
required volume of water available. The CST must be restored to
OPERABLE status within 7 days. The 4 hour Completion Time is
reasonable, based on operating experience, to verify the OPERABILITY
of the backup ESW supply. Additionally, verifying the backup ESW
supply every 12 hours is adequate to ensure the backup ESW supply
continues to be available. The 7 day Completion Time is reasonable,
based on an OPERABLE backup water supply being available, and the
low probability of an event occurring during this time period requiring the
CST.

Wolf Creek - Unk . B 3.7.6-2 Revision 0
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B 3.7.6

BASES -

ACTIONS B.1 and B.2
~

(continued)-
If the CST cannot be restored to OPERABLE status within the associated

- Completion Time, the unit must be placed in a MODE in which the LCO
'does not apply. To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 4 within 12 hours. The allowed
Completion Times are reasonable, based on operating experience, to

,
reach the rsquired unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE SR 3.7.6.1
REQUIREMENTS

This SR verifies that the CST contains the required volume of cooling
water. The 12 hear Frequency is based on operating experience and the
need for operator awareness of unit evolutions that may affect the CST
inventory between checks. Also, the 12 hour Frequency is considered
adequate in view of other indications in the control room, including alarms,
to alert the operator to abnormal deviations in the CST level.

REFERENCES 1. USAR, Section 9.2.6.

2. USAR, Chapter 6. <

3. USAR, Chapter 15. |

4. Regulatory Guide 1.139, " Guidance for Residual Heat Removal to i

Achieve and Maintain Cold Shutdown." |

.

|

!

|
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B 3.7.7

B 3.7 PLANT SYSTEMS

. B 3.7.7 Component Cooling Water (CCW) System

BASES

BACKGROUND The CCW System provides a heat sink for the removal of process and
(. operating heat from safety related components during a Design Basis

Accident (DBA) or transient. During normal operation, the CCW System
also provides this function for various nonessential components, as well
as the spent fuel storage pool. The CCW System serves as a barrier to
the release of radioactive byproducts between potentially radioactivet

i systems and the Essential Service Water System, and thus to the
'

environment.

! Tne CCW System is arranged as two independent, full capacity cooling
loops, and has isolatable nonsafety related components. Each sefety
related train includes two full capacity pumps, surge tank, heat exchanger,
piping, valves, and instrumentation. Each safety related train is powered,

| from a separate bus. An open surge tank in each loop functions to ensure
L that sufficient net positive suction head is available and to accommodate
'

volumetric changes due to thermal transients or leakage. One pump in
each train is automatically started on receipt of a safety injection signal,
and all nonessential components are isolated.

| Additional information on the design and operation of the system, along
| with a list of the components served, is presented in the USAR,
| Section 9.2.2 (Ref.1). The principal safety related function of the CCW

| System is the removal of decay heat from the reactor via the Residual
| Heat Removal (RHR) System. This may be during a normal or post
I accident cooldown and shutdown.
|
I

APPLICABLE The design basis of the CCW System is for one CCW train to remove the,

| SAFETY ANALYSES heat from components important to mitigating the consequences of a loss
| of coolant accident (LOCA) or a main steam line break (MSLB) and
;_ transfer the heat to the essential service water system.

|- The CCW System is designed to perform its function with a s!ngle failure
of any active component, assuming a loss of offsite power.

The CCW System also functions to cool the unit from RHR entry
conditions (T, < 350 F), to MODE 5 (T < 200 F), during normal and
post accident operations. The time required to cool from 350 F to 200*F
is a function of the number of CCW and RHR trains operating. One CCW

! Wolf Creek - Unit 1 B 3.7 7-1 Revision 0
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CCW Syst2m
B 3.7.7

BASES
.-

APPLICABLE train is sufficient to remove decay heat during subsequent operations with
SAFETY ANALYSES T < 200'F. This assumes a maximum service water temperature of

(continued) 909 ocirring simultaneously with the maximum heat loads on the
system.

The CCW System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

LCO The CCW trains are independent of each other to the degree that each
nas separate controls and power supplies and the operation of one does
not depend on the other. In the event of a DBA, one CCW train is
required to provide the minimum heat removal capability assumed in the
safety analysis for the systems to which it supplies cooling water (Ref. 2).
To ensure this requirement is met, two trains of CCW must be
OPERABLE. At least one CCW train will operate assuming the worst
case single active failure occurs caincident with a loss of offsite power.

A CCW train is considered OPERABLE when:

a. One pump and associated surge tank are OPdRABLE; and

b. The associated piping, valves, heat exchanger, and instrumentation
and controls required to perform the safety related function are
OPERABLE.

The isolation of CCW from other components or systems not required for
safety may render those components or systems inoperable but does not
affect the OPERABILITY of the CCW System.

APPLICABILITY In MODES 1,2,3, and 4, the CCW System is a normally operating
system, which must be prepared to perform its post accident safety
functions, p'imarily RCS heat removal, which is achieved by cooling the
RHR heat exchanger,

in MODE 5 or 6, the OPERABILITY requirements of the CCW System are
determined by the systems it supports.

ACTIONS AJ

Required Action A.1 is modified by a Note indicating that the applicable
Conditions and Required Actions of LCO 3.4.6, "RCS Loops - MODE 4,"
be entered if an inoperable CCW train results in an inoperable RHR loop.

Wolf Creek - Unit 1 B 3.7.7-2 Revision 0
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BASES -

ACTIONS JA (continued)

This is an exception to LCO 3.0.6 and ensures the proper actions are
taken for these components,

if one CCW train is inoperable, action must be taken to restore
OPERABLE status within 72 hours. In this Condition, the remaining
OPERABLE CCW train is adequate to perform the heat removal function.
The 72 hour Completion Timo h, e sasonable, based on the redundant
capabilities afforded by the OPERABLE train, and the low probability of a

,

DBA occuning during this period.

|
B.1 and B.2

) If the CCW train cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed

;
| in at least MODE 3 within 6 hours and in MODE 5 within 36 hours. The '

allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power,

'

conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE SR 3.7.7.1
REQUIREMENTS

This SR is modified by a Note indicating that the isolation of the CCW flow
to individual components may render those components inoperable but
does not affect the OPERABILITY of the CCW System.

Verifying the correct angnment for manual, power operated, and
automatic valves in the CCW flow path provides assurance that the
proper flow paths exist for CCW operation. This SR does not, apply to
valves that are locked, sealed. or otherwise secured in position, since
these valves are verified to be in the correct position prior to locking,
sealing, or securing. This SR also does not apply to manual vent / drain
valves, and to valves that cannot be inadvertently misaligned, such as
check valves. This Surveillance does not require any testing or valve
manipulation; rather, it involves verification that those valves capable of
being mispositioned are in the correct position.

The 31 day Frequency is based on engineering judgment, is consistent
with the procedural controls goveming valve operation, and ensures

j. correct valve positions.

!

Wolf Creek - Unit 1 B 3.7.7-3 Revision 0



i

!
CCW System )

B 3.7.7

BASES

SURVElLLANCE SR 3.7.7.2
REQUIREMENTS

-(continued) This SR verifies proper automatic operation of the CCW valves servicing
safety related components or isolating the nonsafety related portion of the
system on an actual or simulated actuation signal. This SR applies to the
CCW valves that receive one or any combination of a Safety injection,
High CCW Flow, and Low Surge Tank Level signal. The CCW System is
a normally operating system that cannot be fully actuated as part of
routine testing during normal operation. This Surveillance is not required
for valves that are locked, sealed, or otherwise secured in the required
position under administrative controls. The 18 month Frequency is based
on the need to perform thn; Surveillance under the conditions that apply
during a unit outage and the potential for an unplanned transient if the
Surveillance were performed v2 Uis reactcr at power. However,
individual valves may be tested during power operation under appropriate
administrative controls, and if an actual actuation occurs during operation
credit may be taken for automatic operation of valves. Operating
experience has shown that these components usually pass the
Surveillance when performed at the 18 month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

SR 3.7.7.3

This SR verifies proper automatic operation of the CCW pumps on an
actual or simulated actuation signal. These actuatien signals include
Safety injection and Loss of Power. The CCW System is a normally
operating system that cannot be fully actuated as part of routine testing
during normal operation. The 18 month Frequency is based on the need
to perform this Surveillance under the conditions that apply during a unit
outage and the potential for an unplanned transient if the Surveillance
were performed with the reactor at power. However, pumps may be
tested during power operation under appropriate administrative controls,
and if an actual actuation occurs during operation credit may be taken for
automatic starting of pumps. Opc.wting experience has shown that these
components usually pass the Surveillance when performed at the
18 month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

1

REFERENCES 1. USAR, Section 9.2.2. I

2. USAR, Section 6.2.

_ . - - _ _ . - _ _ _ - _ - . - - - -
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B 3.7 PLANT SYSTEMS

B 3.7.8 Essential Service Water (ESW) System

.f

BASES

BACKGROUND The ESW System provioes a heat sink for the removal of process at:d
operating heat from safety related components during a Design Basis
Accident (DBA) or transient. During normal operation, and a normal
shutdown, the ESW System also provides this function for various safety
related and nonsafety related components and receives coolant flow from
the nonsafety related Service Water System. The safety related function
is covered by this LCO.

The ESW System consists of two 100% capacity, safety related, cooling
water trains. Each train consists of a self cleaning strainer, prelube tank, 1

one 100% capacity pump, piping, valving, and instrumentation. The
pu,nps and valves are remote and manually aligned, except in the unlikely
event of a loss of coolant accident (LOCA). The pumps are automatically

,

started upon receipt of a safety injection signal, a low suction pressure on
the auxiliary feedwater pumps, or loss of offsite power. Upon receipt of
one of these signals, all automatically actuated essential valves are,

[ aligned to their post accident positions. The ESW System also provides
.

'

emergency makeup to the spent fuel pool and CCW System and is the
backup water supply to the Auxiliary Feedwater System.

| Additionalinformation about the design and operation of the ESW
) System, along with a list of the components served, is presented in the
| USAR, Section 9.2.1 (Ref.1). -The principal safety related function of the

ESW System is the removal of decay heat from the reactor via the CCW
.

System.

|

APPLICABLE The design basis of the ESW System is for one ESW train, in conjunction
SAFETY ANALYSES with the CCW System and a 100% capacity containment cooling system,

to remove accident generated and core decay heat following a design
basis LOCA as discussed in the USAR, Section 15.6 (Ref. 2). This
prevents the containment sump fluid from increasing in temperature
during L.c rdt mlation phase following a LOCA and provides for a
gradual reduc'4 in in the temperature of this fluid as it is supplied to the
Reactor Coolant System by the ECCS pumps. The ESW System is
designed to ? sdorm its function with a single failure of any active

. component, assuming the loss of offsite power.

j . Wolf Creek - Unit 1. B 3.7.8-1 Revision 0
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! BASES .

APPLICABLE The ESW System, in conjunction with the CCW System, also cools the
SAFETY ANALYSES unit from residual heat removal (RHR), as discussed in the USAR,;

(continued) Section 5.4.7, (Ref 3) entry conditions to MODE 5 during post accident
operations or during a cooldown using only safety grade equipment. The
time required for this evolution is a function of the number of ESW pumps,
CCW heat exchangers, and RHR System trains that are operating. One
ESW train is sufficient to remove decay heat during subsequent

- operations in MODES 5 and 6. This assumes a maximum ESW
temperature of 95'F occurring simultaneously with maximum heat loads
on the system.

The ESW System satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
_

4

LCO Two ESW trains are required to be OPEAABLE to provide the required
redundancy to ensure that the system functions to remove post accident
heat loads, assuming that the worst case single active failure occurs

j coincident with the loss of offsite power.

An ESW train is considered OPERABLE during MODES 1,2,3, and 4
when:

a. The pump is OPERABLE; and

b. The associated piping, valves, and instrum'entation and controls
required to perform the safety related function are OPERABLE.

Additional criteria for determining the OPERABILITY of the ESW System
are provided below:

a. An open supply breaker for the ESW self-cleaning strainer does not
render the ESW System inoperable because manual backup
capability is available.

b. The prelube storage tanks are not required for ESW System
OPERABILITY. They minimize wear of the pump shaft bearings.
The ESW pumps will start and run satisfactorily with dry bearings in
an emergency should prelube water supply from the prelube
storage tank not be present. Once the pump starts, lube water will
be supplied by the pump.

~

APPLICABILITY In MODES 1, 2,3, and 4, the ESW System is a standby system that is
,

required to support the OPERABILITY of the equipment serviced by the j
ESW System and required to be OPERABLE in these MODES.

Wolf Creek - Unit 1 B 3.7.8-2 Revision 0
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APPLICABILITY In MODES 5 and 6, the OPERABILITY requirements of the ESW System
(continued) are determined by the systems it supports.

| ACTIONS A_.1

If one ESW train is inoperable, action must be taken to restore
OPERABLE status within 72 hours. In this Condition, the remaining
OPERABLE ESW train is adequate to perform the heat removal function.
However, the overall reliability is reduoed because a single failure in the
OPERABLE ESW train could result in loss of ESW function. Required
Action A.1 is modified by two Notes. The first Note indicates that the

|. applicable Conditions and Required Actions of LCO 3.8.1, "AC Sources -
*

Operating," should be entered if an inoperable ESW train results in an
inoperable emergency diesel generator The second Note indicates that
the applicable Conditions and Required Actions of LCO 3.4.6, "RCS
Loops-MODE 4," should be entered if an inoperable ESW system train
results in an inoperable residual hcat removal train. This is an exception

| to LCO 3 0.6 and ensures the proper actions ars taken for these
! comps..i..s. The 72 hour Completion Time is based on the redundant

capabilities afforded by the OPERABLE train, and the low probability of a
DBA occurring during this time period.

!

B.1 and B.2

If the ESW train cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed
in at least MODE 3 within 6 hours and in MODE 5 within 36 hours.

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

|

| SURVEILLANCE SR 3.7.8.1
REQUIREMENTS

This SR is modified by a Note indicating that the isolation of the ESW
components or systems may render those components inoperable, but
does not affect the OPERABILITY of t'ae ESW System.

Verifying the correct alignment for manual, power operated, and
autornatic valves in the ESW System flow path provides assurance that

i

the proper flow paths exist for ESW System operation. This fir does not |

1
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,

SURVEILLANCE SR 3.7.8.1 (continued)
REQUIREMENTS )

apply to valves that are locked, sealed, or otherwise secured in position,
since they are verified to be in the correct position prior to being locked,
sealed, or secured. This SR does not require any testing or valve
manipulation; rather, it involves verification that those vah es capable of
being mispositioned are in the correct position. This SR dces not apply to
manual vent / drain valves, and to valves that cannot be inadvertently .
misaligned, such as check valves. ,

The 31 ' day Frequency is based on engineering judgment, and is
consistent with the procedural controls goveming valve operation, and
ensures correct valve positions.

.

SR 3.7.8.2

This SR verifies proper automatic operation of the ESW System valves
servicing safety related equipment or isolating the nonsaft y related
portion of the system on an actual or simulated actuation signal. These

'4

actuation signals include Loss of Power, SIS, Low AFW Suction Pressure,
and High Differential Test Pressure. This SR includes those VCves that
isolate individual components as well as those that isolate the ESW |
System from the SWS. The ESW System is a standby emerge . . y system j
that cannot be fully actuated as part of normal testing. This Sur,eillance
is not required for valves that are locked, sealed, or otherwise secured in
the required position under administrative controls. The 18 month
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a unit outage and the potential for an
unplanned transient if the Surveillance were performed with the reactor at
power. Operating experience has shown that these components usually
pass the Surveillance when performed at the 18 month Frequency.
Therefore, the Frequency is acceptable from a reliability standpoint. 4

SR 3.7.8.3

This SR verifies proper automatic operation of the ESW System pumpr
on an actual or simulated actuation signal. These actuation signals
include SIS, Low AFW Suction Pressure, and Loss of Power. The ESW
System is a standby emergency system that cannot be fully actuated as
part of normal testing during normal operation. The 18 month Frequency
is based on the need to perform this Surveritance under the conditions
that apply during a unit outage and the potential for an unplannet
transient if the Surveillance were performed with the reactor at powe..

Wolf Creek - Unit 1 B 3.7.8-4 Revis. ion 0
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| SURVEILLANCE SR 3.7.8.3 (continued)
REQUIREMENTS

| Operating experience has shown that these components usually pass the
( Surveillance when performed at the 18 month Frequency. Therefore, the
!~ Frequency is acceptable from a reliability standpoint.

REFERENCES 1. USAR, Section 9.2.1.

| 2. USAR, Section 15.6.
|

3. USAR, Section 5.4.7.

. .

|

i

i,
i

|

|

. 1

1

|
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8 3.7- PLANT SYSTEMS

' B 3.7.9 Ultimate Heat Sink (UHS)

BASES

BACKGROUND The UHS provides a heat sink for processing and operating heat from
safety related components during and following a transient or accident or
a plant cooldown using only safety grade equipment. This is done by
utilizing the Essential Service Water (ESW) System and the Component
Cooling Water (CCW) System.

The UHS is the normally submerged seismic Category I cooling pond.
The UHS is formed by providing a volume of cooling water behind a
Seismic Category I dam built in one finger of the main cooling lake. The
two principal functions of the UHS are the dissipation of residual heat after
reactor shutdown, and dissipation of residual heat after an accident.

The basic performance requirements are that a 30 day supply of water be
available, and that the design basis temperatures of safety related
equipment not be exceeded.

Additional information on the design and operation of the system, along
with a list of components served, can be found in Reference 1.

APPLICABLE The UHS is the sink for heat removed from the reactor core
SAFETY ANALYSES following all accidents and anticipated operational occurrences in which

the unit is cooled down and placed on residual heat removal (RHR) |
operation. Its maximum post accident heat load occurs after a design j

basis loss of coolant accident (LOCA) when the unit switches from
injection to recirculation and the containment cooling systems and RHR
are required to remove the core decay heat.

The operating limits are based on conservative heat transfer analyses for
the worst case LOCA. Reference 1 provides the details of the i
assumptions used in the analysis, which include worst expected
meteorological conditions, conservative uncertainties when calculating
decay heat, and worst case single active failure (e.g., single failure of a !

'manmade structure). The UHS is designed in accordance with
Regulatory Guide 1.27 (Ref. 2), which requires a 30 day supply of cooling !

waterin the UHS.
|

The UHS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

I
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LCO The UHS is required to be OPERABLE and is considered OPERABLE if it
contains a sufficient volume of water at or below the maximum
temperature that would allow the ESW System to operate for at least
30 days following the design basis LOCA without exceeding the maximum
design temperature of the equipment served by the ESW System. To
meet this condition, the UHS temperature should not exceed 90 F and the
level should not fall below 1070 ft mean sea level during normal unit
operation.

APPLICABILITY Ir MODES 1,2,3, and 4, the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and required to be

~ ~ *"
OPERABLE in these MODES.

in MODE 5 or 6, the OPERABILITY requirements of the UHS are
determined by the systems it supports.

ACTIONS - A.1 and A.2

If the UHS is inoperable, because either inlet water tempercture > 90*F or
water level is below 1070 ft MSL, the unit must be placed in a MODE in
which the LCO does not apply. To achieve this status, the unit must be
placed in at least MODE 3 within 6 hours and in MODE 5 within 36 hours.

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

SURVEILLANCE SR 3.7.9.1
REQUIREMENTS

This SR verifies that adequate long term (30 day) cooling can be
maintained. The 24 hour Freewncy is based on operating experience
related to trending of the parameter variations during the applicable

IMODES. This SR verifies that the UHS water level is 21070 ft mean sea
level (USGS datum).

SR 3.7.9.2

'
This SR verifies that the ESW System is available to cool the CCW
System to at least its maximum design temperature with the maximum
accident or normal design heat loads for 30 days following a Design Basis
Accident. The 24 hour Frequency is based on operating experience

.
I

Wolf Creek - Unit 1 - B 3.7.9-2 Revision 0
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SURVEILLANCE SR 3.7.9.2 (continued)'
REQUIREMENTS

related to trending of the parameter variations during the applicable !

MODES. This SR verifies that the average water temperature of the UHS
is s 90*F.~

Il

REFERENCES. 1. USAR, Section 9.2.5.

2. ' Regulatory Guide 1.27, " Ultimate Heat Sink."

|

I
|

|

,

|

|-

!

|
,

|

|
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CREVS
B 3.7.10

B 3.7 PLANT SYSTEMS

B 3.7.10 Control Room Emergency Ventilation System (CREVS)

BASES

-BACKGROUND The CREVS provkles a protectet, controlled temperature environment
from which operators can control the unit following an uncontrolled
release of radioactivity. 1

The CREVS consists of two independent, redundant trains that
recirculate, cool, pressurize, and filter the control room air. Each CREVS
train consists of a recirculation system train and a pressurization system
train. The air conditioning portion of each train consists of a fan, a self-
contained refrigeration system, and a profilter. The filtration portion of

,

each system consists of a high efficiency particulate air (HEPA) filter, an
activated charcoal absorber section for removal of gaseous activity
(principally lodines), and a second HEPA follows tha absorber section to

.

'
collect carbon fines. Each pressurization system train consists of
ductwork to bring air from outside the building, a moisture separator, an
electric heater, a HEPA, an activated charcoal adsorber, and a'second
HEPA. Ductwork, valves or dampers, and instrumentation also form part
of the system.

The CREVS is an emergency system which may also operate during
'

normal unit operations. Upon receipt of the actuating sign 4 normal air |
'

supply and exhaust to the control room is isolated, and a portbn of the
ventilation air is recirculated through the filtration system train (s), and the
pressurization system is started. The filtration system prefilters remove
any large particles in the air, and the pressurization system moisture
separator removes any entrained water droplets present, to prevent
excessive loading of the HEPA filters and charcoal adsorbers. i
Continuous operation of each pressurization train for at least 10 hours per i
month, with the heaters functioning, reduces moisture buildup on the {
HEPA filters and adsorbers. The heaters are important to the j

- effectiveness of the chercoal adsorbers. 1

|

Actuation of the CREVS by a Control Room Ventilation isolation Signal )
(CRVIS), places the system in the emergency mode of operation. '

Actuation of the system to the emergency mode of operation cbses the ]
unfiltered outside air intake and unfiltered exhaust dampers, and aligns 1

the system for recircu!ation. A portion of the recirculation control room air
' flow through the redundant filtration system trains of HEPA and the i

. charcoal adsorbers. The CRVIS also initiates pressurization and filtered j
ventilation of the air supply to the control room.

' Wolf Creek - Unit 1 B 3.7.10-1 Revision 0
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CREVS
B 3.7.10

BASES. .

BACKGROUND Outside air is filtered, diluted with air from the electrical equipment and
(continued) cable spreading rooms, and added to the air being recirculated from the I

control room. Pressurization of the control room prevents infiltration of funfiltered air from the surrounding areas of the building.

The air entering the control building during normal operation is
continuously monitored by radiation and smoke detectors. A high

i

radiation signal initiates the CRVIS; the smoke detectors provide an alarm j
in the control room. A CRVIS is initiated by the radiation detectors, fuel
building ventilation isolation signal, containment isolation phase A, high
containment atmosphere radiation, containment purge isolation signal, or
manually.

,

f
A single train will pressurize the control room to 2 0.25 inches water

]gauge. The CREVS operation in maintaining the control room habitable is !

discussed in the USAR, Section 6.4 (Ref.1).
i

Either of the pressurization and recirculation trains provide the required
filtration and pressurization to the control room. Normally open isolation
dampers are arranged in series pairs so that the failure of one damper to
shut will not result in a breach of isolation. The CREVS is designed in
accordance with Seismic Category I requirements.

The CREVS is designed to maintain the control room environment for
30 days of continuous occupancy after a Design Basis Accident (DBA)
without exceeding a 5 rem whole body dose or its equivalent to any part
of the body (Ref. 2).

APPLICABLE The CREVS components are arranged in redundant, safety related
SAFETY ANALYSES ventilation trains. The location of components and ducting within the

control room envelope ensures an adequate supply of filtered air to all
areas requiring access. The CREVS provides airborne radiological
protection for the control room operators, as demonstrated by the control
room accident dose analyses for the most limiting design basis loss of
coolant accident, fission product release presented in the USAR,
Chapter 15, Appendix 15A (Ref. 2).

The worst case single active failure of a component of the CREVS,
assuming a loss of offsite power, does not impair the ability of the system
to perform its design function.

The CREVS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

Wolf Creek - Unit 1 B 3.7.10-2 Revision 0
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CREVS
B 3.7.10

BASES -

LCO Two independent and redundant CREVS trains are required to be
OPERABLE to ensure that at least one is available assuming a single
failure disables the other train. Total system failure could result in
exceeding a dose of 5 rem to the control room operator in the event of a
large radioactive release.

The CREVS is considered OPERABLE when the individual components
necessary to limit operator exposure are OPERABLE in both trains. A
CREVS train is OPERABLE when the associated:

a. Recirculation and pressurization fans are OPERABLE;

b. HEPA filters and charcoal absorbers are not excessively
restricting flow, and are capable of performing their filtration
functions: '

c. Heater, moisture separator, ductwork, valves, and dampers are
OPERABLE, and air circulation can be maintained; and

d. Control Room Air Conditioning flow path integrity is maintained.

In addition, the control room boundary must be maintained, including the
integrity of the walls, floors, ceilings, ductwork, and access doors.

The LCO is modified by a Note allowing the control room boundary to be
opened intermittently under administrative controls. For entry and exit
through doors, the administrative control of the opening is performed by
the person (s) entering or exiting the area. For other openings these
controls consist of stationing a dedicated individual at the opening who is
in continuous communication with the control room. This individual will
have a method to rapidly close the opening when a need for control room
isolation is indicated.

Note that the Control Room Air Conditioning System (CRACS) forms a
subsystem to the CREVS. The CREVS remains capable of performing its
safety function provided the CRACS air flow path is intact and air
circulation can be meintained. Isolation or breach of the CRACS air flow
path can also render the CREVS flow path inoperable. In these situations

|
LCOs 3.7.10 and 3.7.11 may be applicable. 1

APPLICABILITY in MODES 1,2,3,4,5, and 6, and during movement of irradiated fuel
assemblies, CREVS must be OPERABLE to control operator exposure
during and following a DBA.

_

Wolf Creek - Unit 1 B 3.7.10-3 Revision 0
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CREVS
B 3.7.10 -

I

~ BASES -

APPLICABILITY - In MODE 5 or 6, the CREVS is required to cope with the design basis

- (continued) release from the rupture of a waste gas tank.

During movement of irradiated fuel assemblies, the CREVS must be
OPERABLE to cope with the release from a design basis fuel handling
accident.

ACTIONS A.1
_

When one CREVS train is inoperable, action must be taken to restore
OPERABLE status within 7 days. In this Condition, the remaining

~

_

OPERABLE CREVS train is adequate to perform the control room
protection function. However, the overall reliability is reduced because a
single failure in the OPERABLE CREVS train could result in loss of
CREVS function. The 7 day Completion Time is based on the low . . _

probability of a DBA occurring during this time period, and ability of the
remaining train to provide the re:;uired capability.

B_1

If the control room boundary is inoperable in MODES 1,2,3, and 4 such
that a CREVS train cannot establish or maintain the required pressure,
action must be taken to restore an OPERABLE control room boundary
within 24 hours. The 24 hour Completion Time is reasonable based on
the low probability of a DBA occurring during this time period, and the
availability of the CREVS to provide a filtered environment (albeit with
potential centrol room inleakage).

.

C.1 and C.2

in MODE 1,2,3, or 4, if the inoperable CREVS train or the control room
boundary cannot be restored to OPERABLE status within the required
Completion Time, the unit must be placed in a MODE that minimizes
accident risk. To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

Wolf Creek - Unit 1 B 3.7.10-4 Revision 0
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CREVS
B 3.7.10

BASES
|-

.

I ACTIONS D.1.1, D.1.2, D.2.1, and D.2.2
(continued) -

, in MODE 5 or 6, or during movement of irradiated fuel assemblies, if the
! inoperable CREVS train cannot be restored to OPERABLE status within

| the required Completion Time, action must be taken to immediately place
| the OPERABLE CREVS train in the CRVIS mode. This action ensures

that the remaining train is OPERABLE, that no failures preventing,

! automatic actuation will occur, and that any active failure would be readily
'

detected. Required Action D.1.2 requires the CREVS train placed in
operation be capable of being powered by an emergency power source.
This action assures OPERABILITY of the CREVS train in the unlikely
event of a fuel handling accident or decay tank rupture while shutdown
concurrent with a loss of offsite power.

| An allemative to Required Action D.1 is to immediately suspend activities
i that could result in a release of radioactivity that might require isolation of

the control room. This places the unit in a condition that minimizes risk.

L This does not preclude the movement of fuel to a safe position.

!

E.1 and E.2

in MODE 5 or 6, or during movement of irradiated fuel assemblies, with
two CREVS trains inoperable, action must be taken immediately to

i suspend activities that could result in a release of radioactivity that might ;

enter the control room. This places the unit in a condition that minimizes '

: accident risk. This does not preclude the movement of fuel to a safe
- position.

E:1

If both CREVS t ains are inoperable in MODE 1, 2, 3, or 4, for reasons
other than an inoperable control room boundary (i.e., Condition B), the
CREVS may not be capable of performing the intended function and the |
unit is in a condition outside the accident analyses. Therefore, LCO 3.0.3
must be entered immediately. j.

| 1
'

!

SURVEILLANCE SR 3.7.10.1 i

REQUIREMENTS
Standby systems should be checked periodically to ensure that they :

' function properly. As the environment and normal operating conditions on i

'this system are not too severe, testing each train once every month, by
initiating from the control room, flow through the HEPA filters and charcoal '

!
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CREVS
B 3.7.10

)

BASES -

SURVEILLANCE SR 3.7.10.1 (continued)
REQUIREMENTS

adsorber of both the filtration and pressurization systems, provides an
adequate check of this system. Monthly heater operations dry out any
moisture accumulated in the charcoal from humidity in the ambient air.
Each pressurization system train must be operated for 210 continuous
hours with the heaters energized. Each filtration system train need only
be operated for 215 minutes to demonstrate the function of the system.
The 31 day Frequency is based on the reliability of the equipment and the
two train redundancy availability.

SR 3.7.10.2

This SR verifies that the required CREVS testing is performed in
accordance with the Ventilation Filter Testing Program (VFTP). The
CREVS filter tests use the procedure guidance in Regulatory Guide 1.52,
Rev. 2 (Ref. 3) in accordance with the VFTP. The VFTP includes testing
the performance of the HEPA filter, charcoal absorber efficiency,
minimum flow rate, and the physical properties of the activated charcoal.
Specific test Frequencies and additional information are discussed in
detail in the VFTP.

SR 3.7.10.3

This SR verifies that each CREVS train starts and operates on an actual
or simulated CRVIS. The actuation signalincludes Control Room
Ventilation or High Gaseous Radioactivity. The CREVS train
automatically switches on an actual or simulated CRVIS into a CRVIS
mode of operation with flow through the HEPA filters and charcoal
adsorber banks. The Frequency of 18 months is consistent with a typical
operating cycle. Operating experience has shown that these components
usually pass the Surveillance when performed at the 18 month
Frequency. Therefore, the Frequency is acceptable from a reliability
standpoint.

.

SR 3.7.10.4

This SR verifies the integrity of the control room enclosure, and the
assumed inleakage rates of the potentially contaminated air. The control
room positive pressure, with respect to the outside atmosphere, is
periodically tested to verify proper functioning of the CREVS. During the

Wolf Creek - Unit 1 B 3.7.10-6 Revision 0
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CREVS
B 3.7.10

|

BASES

SURVEILLANCE SR 3.7.10.4 (continued)
! REQUIREMENTS
| CRVIS mode of operation, the CREVS is designed to pressurize the

control room 2 0.25 inches water gauge positive pressure with respect to
the outside atmosphere in order to prevent unfiltered inleakage. The
CREVS is designed to maintain this positive pressure with one train.

The Frequency of 18 months on a STAGGERED TEST BASIS is
consistent with the guidance provided in NUREG-0800 (Ref. 4).

REFERENCES 1. USAR, Section 6.4.<

2. USAR, Chapter 15, Appendix 15A.

3. Regulatory Guide 1.52, Rev. 2.

4. NUREG-0800, Section 6.4, Rev. 2, July 1981.
;

-

\

!

i

j

.

i

!

|

|
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CRACS
B 3.7.11

i

B 3.7 PLANT SYSTEMS
1

B 3.7.11 Control Room Air Conditioning System (CRACS) ji

|

'

BASES

L

BACKGROUND. The CRACS provides temperature control for the control room.

The CRACS consists of two independent and redundant trains that
provide cooling of recirculated control room air. Each train consists of a
high efficiency prefilter, self-contained refrigeration system, centrifugal,

fans, instrumentation, and controls to provide for control room;

L temperature control. The CRACS is a ' ubsystem providing air -s
temperature control for the control room.

The CRACS is an emergency rystem, which also operates during normal
unit operations. A single train will provide the required temperature
control to maintain the control room s 84'F. The CRACS operation in
maintaining the control room temperature is discussed in the USAR,
Section 9.4.1 (Ref.1).

. APPLICABLE The design basis of the CRACS is to maintain the control room
SAFETY ANALYSES temperature for 30 days of continuous occupancy.

The CRACS components are arranged in redundant, safety related trains.
During normal or emergency operations, the CRACS maintains the
temperature s 84*F. A single active failure of a component of the
CRACS, with a loss of offsite power, does not impair the ability of the
system to perform its design function. Redundant detectors and controls
are provided for control room temperature control. The CRACS is
designed in accordance with Seismic Category I requirements. The
CRACS is capable of removing sensible and latent heat loads from the !
control room, which include consideration of equipment heat loads and |
personnel occupancy requirements, to ensure equipment OPERABILITY. !

The CRACS satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

!

LCO Two independent and redundant trains of the CRACS are required to be i

OPERABLE to ensure that at least one is available, assuming a single |
failure disabling the other train. Total system failure could result in the !
equipment operating temperature exceeding limits in the event of an I
accident. !

,
,.

. Wolf Creek - Unit 1 B 3.7.11-1 Revision 0
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CRACS
B 3.7.11

BASES -

LCO The CRACS is considered to be OPERABLE when the individual
(continued) components necessary to maintain the control room temperature are

OPERABLE in both trains. These components include the refrigeration
compressors, heat exchangers, cooling coils, fans, and associated
temperature controlinstrumentation. In addition, the CRACS must be
OPERABLE to the extent that air circulation can be maintained. Isolation
or breach of the CRACS air flow path also can render the CREVS
flowpath inoperable. In these situations, LCO 3.7.10 would also be
applicable.

- APPLICABILITY in MODES 1, 2, 3,4, 5, and 6, and during movement of irradiated fuel
_

assemblies, the CRACS must be OPERABLE to ensure that the control -

room temperature will not exceed equipment operational requirements.

ACTIONS AJ
With one CRACS train inoperable, action must be taken to restore
OPERABLE status within 30 days. In this Condition, the remaining
OPERABLE CRACS train is adequate to maintain the control room
temperature within limits. However, the overall reliability is reduced
because a single failure in the OPERABLE CRACS train could result in
loss of CRACS function. The 30 day Completion Time is based on the
low probability of an event requiring control room isobtion and the
consideration that the remaining train can provide the required protection.

B.1 and B.2

in MODE 1,2,3, or 4, if the inoperable CRACS train cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
placed in a MODE that minimizes the risk. To achieve this status, the unit
must be placed in at least MODE 3 within 6 hours, and in MODE 5 within
36 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

C.1.1, C.1.2, C.2.1, and C.2.2

in MODE 5 or 6, or during movement of irradiated fuel, if the inoperable
CRACS train cannot be restored to OPERABLE status wdhin the required
Completion Time, the OPERABLE CRACS train must be placed in

,
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CRACS
p B 3.7.11
l

i

-BASES -

ACTIONS: C.1.1, C.1.2, C.2.1, and C.2.2 (continued)

operation immediately. This action ensures that the remaining train is
OPERABLE, that no failures preventing automatic actuation will occur,
and that active failures will be readily detected. Required Action C.1.2

| requires the CRACS train placed in operation be capable of being

| powered by an emergency power source. This action assuras
| OPERABILITY of the CRACS train in the unlikely event of a fuel handling

accident or decay tank rupture while shutdown concurrent with a loss of
offsite power.

! An altemative to Required Action C.1 is to immediately suspend activities
that present a potential for releasing radioactivity that might require
isolation of the control room. This places the unit in a condition that
minimizes accident risk. This does not preclude the movement of fuel to a
safe position.

D.1 and D.2

in MODE 5 or 6, or during movement of irradiated fuel assemblies, with
two CRACS trains inoperable, action must be taken immediately to
suspend activities that could result in a release of radioactivity that might
require isolation of the control room. This places the unit in a condition
that minimizes risk. This does not preclude the movement of fuel to a
safe position.

E_ .1

if both CRACS trains are inoperable in MODE 1,2,3, or 4, the CRACS !
may not be capable of performing its intended function. Therefore, j
LCO 3.0.3 must be entered immediately.

SURVEILLANCE SR 3.7.11.1
' REQUIREMENTS

This SR verifies that the heat removal capability of the CRACS air
,

conditioning units is adequate to remove the heat load assumed in the j

control room during design basis accidents. This SR consists of verifying
the heat removal capsbility of the condenser heat exchanger (either j

,

through performance testing or inspection), ensuring the proper operation'-

of major components in the refrigeration cycle and verification of unit air

Wolf Creek - Unit 1 B 3.7.11-3 Revision 0
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CRACS
B 3.7.11

1

BASES - {
)

> SURVEILLANCE SR 3.7.11.1 Ir:ontinued)
. REQUIREMENTS

flow capacity. The 18 month Frequency is appropr.de sic.e significant
degradation of the CRACS is slow and is not expected overi;ns time
period. )

REFERENCES 1. USAR, Section 9.4.1.

i

|

I
|
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B 3.7 Pl. ANT SYSTEMS

| B 3.7.12 Emergbncy Core Cooling System (ECCS) Pump Room Exhaust Air Cleanup System
(PREACS)L
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Em2rgency Exhaust Syst:m
B 3.7.13

8 3.7 PLANT SYSTEMS

B 3.7.13 Emergency Exhaust System

BASES

BACKGROUND The Emergency Exhaust System serves both the auxiliary building and
- the fuel building. Following a loss of coolant accident (LOCA), safety
related dampers isolate the auxiliary building, and the Emergency
Exhaust System exhausts potentially contaminated air from the

# _

, Emergency Core Cooling system (ECCS) areas and frorn the Hydrogen
Purge System.

The Emergency Exhaust System filters airbome radioactive particulates
from the area of the fuel pool following a fuel handling accident. Following
a LOCA, the system is aligned to the auxiliary building; however, a limited
amount of air frorr the fuel building is processed through the Emergency
Exhaust System to prevent excessive negative pressure in the auxiliary
building. The Emergency Exhaust System, in conjunction with normally
operating systems, also provides environmental control of temperature
and humidity in the fuel pool area during fuel handling operations. One
train of the system is manually started prior to initiating fuel handling
operations.

The Emergency Exhaust System consists of two independent and
redundant trains. Each train consists of a heater, a profilter, a high
efficiency particulate air (HEPA) filter, an activated charcoal absorber
section for removal of gaseous activity (principally iodines), and a fan.
Ductwork, dampers, and instrumentation also form part of the system, as
well as heaters, functioning to reduce the relative humidity of the
airstream. The system initiates filtered ventilation of the fuel building
following receipt of a fuel building isolation signal.

The Emergency Exhaust System is on standby for an automatic start
following receipt of a fuel building ventilation isolation signal (FBVIS) or a
safety injection signal (SIS). Initiation n? the LOCA (SIS) mode of
operation takes precedence over any var mode of operation. In the
LOCA mode the system is aligned to exhauet the auxiliary b"ilding.

Upon receipt of a fuel building ventilation isolation signal generated by
gaseous radioactivity monitors in the fuel building exhaust line, normal air
discharges from the building are terminated, the fuel building is isolated,
and the stream of ventilation air discharges through the system filter
trains.

: Wolf Creek - Unit 1 B 3.7.13-1 Revision 0
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r Emergency Exh ust Syst::m |
l B 3.7.13 i

BASES ', I

|

| BACKGROUND The Emergency Exhaust System is discussed in the USAR, Sections
'

(continued) 6.5.1, 9.4.2, 9.4.3, and 15.7.4 (Refs.1, 2, and 3, respectively) because il
may be used for normal, as well as post accident, atmospheric cleanup
functions.

|
'

,

I

APPLICABLE The Emergency Exhaust System design basis is established by the |
SAFETY ANALYSES consequences of the limiting Design Basis Accidents (DBAs), which are a |

loss of coolant accident (LOCA) and a fuel handling accident (FHA). The J
analysis of the fuel handling accident, given in Reference 3, assumes that -

all fuel rods in an assembly are damaged, and one of the Emergency
Exhaust System filter-adsorber unit is operating with a failed heater or'

humidistat. A reduced efficiency in the removal of organic iodine would
occur if the heater failure occurred concurrently with high ambient relative j
humidity. The analysis of the LOCA assumes that radioactive materials !

leaked from the ECCS and Containment Spray System during tne
recirculation mode are filtered and adsorbed by the Emergency Exhaust
System. The DBA analysis of the LOCA assumes that only one train of
the Emergency Exhaust System is functional due to a single failure that
disables the other train. The accident analysis accounts for the reduction

|
in airborne radioactive material provided by the one remaining train of this

'

filtration system. The amount of fission products available for release
.

from the fuel handling building is determined for a fuel handling accident
and for a LOCA. These assumptions and the analysis follow the guidance
provided in Regulatory Guides 1.4 (Ref. 5) and 1.25 (Ref. 4).

The Emergency Exhaust System satisfies Criterion 3 of 10 CFR
50.36(c)(2)(ii).

LCO Two independent and redundant trains of the Emergency Exhaust System
are required to be OPERABLE to ensure that at least one train is
available, assuming a single failure that disables the other train,
coincident with a loss of offsite power. Total system failure could result in
the atmospheric release from the auxiliary building or fuel building
exceeding the guideline limits of 10 CFR 100 (Ref. 5) limits in the event of
a LOCA or fuel handling accident.

The Emergency Exhaust System is considered OPERABLE when the
individual components necessary to control releases from the auxiliary or
fuel building are OPERABLE in both trains. An Emergency Exhaust

j System train is considered OPERABLE when it.1ssociated:

Wolf Creek - Unit 1 B 3.7.13-2 Revision 0
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Emergency Exh ust Syst m
B 3.7.13

BASES -

LCO a. Fan is OPERABLE;
(continued)

b. . HEPA filter and charcoal absorber are not excessively restricting
flow, and are capable of performing their filtration function; and

b. Heater, ductwork, and dampers are OP'iRABLE, and air circulation
can be maintained.

The LCO is modified by a Note allowing the auxiliary or fuel building
boundary to be opened intermittently under administrative controls. For
entry and exit through doors, the administrative control of the opening is
performed by the person (s) entering or exiting the area. For other
openings these controls consist of t*_ationing a dedicated individual at the
opening who is in continuous commur.ication with the control room. This
individual will have a method to rapidly close the opening when a need for
auxiliary building or fuel bui! ding isolation is indicated.

APPLICABILITY In MODE 1,2,3, or 4, the Emergency Exhaust System is required to be
OPERABLE in the SIS mode of operation to provide fission product
removal associated with potential radioactivity leaks during the post-
LOCA recirculation phase of ECCS operation.

In MODE 5 or 6, when not moving irradiated fuel the Emergency Exhaust
System is not required to be OPERABLE since the ECCS is not required
to be OPERABLE.

During movement of irradiated fuel in the fuel handling area, the
Emergency Exhaust System is required to be OPERABLE in the FBVIS
mode of operation to alleviate the consequences of a fuel handling
accident.

The Applicability is modified by a Note. The Note clarifies the Applicability
for the two safety related modes of operation of the Emergency Exhaust
System, i.e., the Safety injection Signal (SIS) mode and the Fuel Building j

Ventilation isolation Signal (FBVIS) mode. The SIS mode which aligns ;

the system to the auxiliary building is applicable when the ECCS is
required to be OPERABLE. In the FBVIS mode the system is aligned to '

the fuel building. This mode is applicable while handling irradiated fuelin
the fuel building.

Wolf Creek - Unit 1 B 3.7.13-3 Revision 0
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Emergency Exh:ust Syst:m
B 3.7.13

BASES
__

ACTIONS A1
_

With one Emergency Exhaust System train inoperable in MODE 1,2,3, or
4, action must be taken to restore OPERABLE status within 7 days.
During this period, the remaining OPERABLE train is adequate to perform
the Emergency Exhaust System function. The 7 day Completion Time is

,

based on the risk from an event occurring requiring the inoperable
Emergency Exhaust System train, and the remaining Emergency Exhaust
System train providing the required protection.

B:.1

if the auxiliary building boundary is inoperable such that a train of the
Emergency Exhaust System operating in the SIS mode cannot establish
or maintain the required negative pressure, action must be taken to
restore an OPERABLE auxiliary building boundary within 24 hours. The
24 hour Completion Time is reasonable based on the low probability of a
DBA occurring during this time period and the availability of the
Emergency Exhaust System to provide a filtered release (albeit with
potential for some unfiltered auxiliary building leakage).

C.1 and C.2

in MODE 1,2,3, or 4, when Required Action A.1 or B.1 cannot be
completed within the associated Completion Time or when both
Emergency Exhaust System trains are inoperable for reasons other than
an inoperable auxiliary building boundary (i.e., Condition B), the unit must
be placed in a MODE in which the LCO does not apply. To achieve this
status, the unit must be placed in MODE 3 within 6 hours, and in MODE 5
within 36 hours. The Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

D.1 and D.2

With one Emergency Exhaust System train inoperable, during movement
of irradiated fuel assemblies in the fuel building, the OPERABLE
Emergency Exhaust System train must be started in the FBVIS mode
immediately or fuel movement suspended. This action ensures that the
remaining train is OPERABLE, that no undetected failures preventing

i system operation will occur, and that any active failure will be readily
detected.>

)
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Em:rgency Exhaust Syst:m
B 3.7.13

BASES -

ACTIONS D.1 and D.2 (continued)

If the system is not placed in operation, this action requires suspension of
fuel movement, which precludes a fuel handling accident. This does not
preclude the movement of fuel assemblies to a safe position.

l

E_:1
|

if the fuel building boundary is inoperable such that a train of the,

!- Emergency Exhaust System operating in the FBVIS mode cannot
establish or maintain the required negative pressure, action must be taken
to restore an OPERABLE fuel building boundary within 24 hours. The 24
hour Completion Time is reasonable based on the low probability of a

' DBA occurring during this time period and the availability of the
Emergency Exhaust System to provide a filtered release (albeit with
potential for some unfiltered fuel building leakage).

O
During movement of irradiated fuel assemblies in the fuel building, when
two trains c f the Emergency Exhaust System are inoperable for reasons
other than an inoperable fuel building boundary (i.e., Condition E), or if
Required Action E.1 cannot be completed within the associated
Completion Time action must be taken to place the unit in a condition in
which the LCO does not apply. Action must be taken immediately to
suspend movement of irradiated fuel assemblies in the fuel building. This
does not preclude the movement of fuel to a safe positicn.

SURVEILLANCE SR 3.7.13.1
REQUIREMENTS

Standby systems should be checked periodically to ensure that they
function properly. As the environmental and normal operating conditions<

on this system are not severe, testing each train once every month, by
initiating from the control room flow through the HEPA filters and charcoal
adsorbers, provides an adequate check on this system.

Monthly heater operation dries out any moisture accumulated in the
charcoal from humidity in the ambient air. Systems with heaters must be
operated for ;t 10 continuous hours with the heaters energized. Operating
heaters would not necessarily have the heating elements energized
continuously for 10 hours, but will cycle depending on the temperature.
The 31 day Frequency is based on the known reliability of the equipment

Wolf Creek - Unit 1 B 3.7.13-5 Revision 0
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Emergency Exhrust Systrm
B 3.7.13

i

BASES- -

SURVEILLANCE SR 3.7.13J (continued)
REQUIREMENTS

. and the two train redundancy available. This SR can be satisfied with the
Emergency Exhaust System in the SIS or FBVIS lineup during testing.

SR 3.7.13.2

This SR verifies that the required Emergency Exhaust System filter testing
is performed in accordance with the Ventilation Filter Testing Program
(VFTP). - The Emergency Exhaust System filter tests are based on the
guidance in References 6 and 7 in accordance with the VFTP. The VFTP

_.

includes testing HEPA filter performance, charcoal absorber efficiency, -

minimum system flow rate, and the physical properties of the activated
charcoal. . Specific test frequencies and additional information are
discussed in detailin the VFTP.

_ . . .

7

SR 3.7.13.3

This SR verifies that each Emergency Exhaust System train starts and
operates on an actual or simulated actuation signal. The 18 month
Frequency is consistent with References 6 and 7. Proper completion of
this SR requires testing the system in both the SIS (auxiliary building
exhaust) and the FBVIS (fuel building exhaust) modes of operation.

During emergency operations the Emergency Exhaust System will
automatically start in either the SIS or FBVIS lineup depending on the
initiating signal, in the SIS lineup, the fans operate with dampers aligned
to exhaust from the auxiliary building and prevent unfiltered leakage, in
this SIS lineup, each train is capable of maintaining the auxiliary building
at a negative pressure at least 0.25 inches water gauge relative to the
outside atmosphere. In the FBVIS lineup, which is initiated on 7. Spent
Fuel Pool Gaseous Radioactivity - High Signal, the lans operate with the
dampers aligned to exhaust from the fuel building to prevent unfiltered
leakage. In the FBVIS lineup, each train is capable of maintaining the fuel
building at a negative pressure at least 0.25 inches water gauge relative
to the outside atmosphere. Normal exhaust air from the fuel building is
continuously monitored by radiation detectors. One detector output will
automat;cally align the Emergency Exhaust System in the FBVIS mode of
operation. This surveillance requirement demonstrates that each
Emergency Exhaust System unit can be automatically started and
properly configured to the FBVIS or SIS alignment, as applicable, upon
receipt of an actual or simulated SIS signal and an FBVIS signal. It is not
required that each Emergency Exhaust System unit be started from both

Wolf Creek - Unit 1 B 3.7.13-6 Revision 0
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Em:rgency Exh:ust Syst;m
B 3.7.13.

.

BASES -

SURVEILLANCE SR 3.7.13.3 (continued)o

L REQUIREMENTS

L actuation signals during the same surveillance test provided each
i actuation signal is tested independently within the 18 month test

frequency.,

!

SR 3.7.13.4

| This SR verifies the integrity of the auxiliary building enclosure. The
; ability of the auxiliary building to maintain negative pressure with respect
; to potentially uncontaminated adjacent areas is periodically tested to
| verify proper function of the Emergency Exhaust System. D"ing the SIS

mode of operation, the Emergency Exhaust System is designed to
| maintrjn a slight negative pressure in the auxiliary building, to prevent
i unfiP.ered leakage. The Emergency Exhaust System is designed to j

mrantain a negative pressure 2 0.25 inches water gauge with respect to
'

(.mospheric pressure at a flow rate specified in the VFTP. The
! Frequency of 18 months is consistent with the guidance provided in

NUREG-0800, Section 6.5.1 (Ref.8).

i An 18 month Frequency (on a STAGGERED TEST BASIS) is consistent
with Reference g.

SR 3.7.13.5

This SR verifies the integrity of the fuel building enclosure. The ability of
the fuel building to maintain negative pressure with respect to potentially
uncontaminated adjacent areas is periodically tested to verify proper
function of the Emergency Exhaust System. During the FBVIS mode of
operation, the Emergency Exhaust System is designed to maintain a

- slight negative pressure in the fuel building, to prevent unfiltered leakage.
i The Emergency Exhaust System is designed to maintain a negative

pressure 2 0.25 inches water gauge with respect to atmospheric pressure
at a flow rate specified in the VFTP. The Frequency of 18 months is
consistent with the guidance provided in NUREG-0800, Section 6.5.1
(Ref.8).

,

~

An 18 month Frequency (on a STAGGERED TEST BASIS) is consistent
with Reference g.

|

i

!
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Emergency Exhrust System
B 3.7.13

'I

BASES -

REFERENCES 1. USAR, Section 6.5.1. I

I
2. USAR, Section 9.4.2 and 9.4.3.

3. USAR, Section 15.7.4.

4. Regulatory Guide 1.25, Rev. 0 (Safety Guide 25).

5. 10 CFR 100.

6. ASTM D 3803-1989.

7. ANSI N510-1980.

8. NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

9. Regulatory Guide 1.52 (Rev. 2).

I

i

!
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B 3.7 PLANT SYSTEMS

B 3.7.14 Penetration Room Exhaust Air Cleanup System (PREACS)

NOT USED

<

1
!
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I
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,
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1 Fuel Storage Pool W t:r Lcv;l
B 3.7.15

B 3.7 PLANT SYSTEMS

B 3.7.15 Fuel Storage Pool Water Level

BASES

BACKGROUND The minimum water level in the fuel storage pool meets the assumptions
ofiodine decontamination factors following a fuel handling accident. The
specified water level shields and minimizes the general area dose when
the storage racks are filled to their maximum capacity. The water also
provides shielding during the movement of spent fuel.

IA general description of the fuel storage pool design is given in the USAR, ;

Section 9.1.2 (Ref.1). A description of the Spent Fuel Pool Cooling and )
Cleanup System is given in the USAR, Section 9.1.3 (Ref. 2). The
assumptions of the fuel handling accident are given in the USAR, Section
15.7.4 (Ref. 3).

APPLICABLE The minimum water level in the fuel storage pool meets the assumptions
SAFETY ANALYSES of the fuel handling accident described in Regulatory Guide 1.25 (Ref. 4). !

The resultant 2 hour thyroid dose per person at the exclusion area !

boundary is well within the 10 CFR 100 (Ref. 5) limits, l

According to Reference 4, there is 23 ft of water between the top of the
damaged fuel bundle and the fuel pool surface during a fuel handling

i

accident. This minimum water depth provides the basis for supporting an
overall effective decontamination factor of 100 for iodine. With 23 ft of
water, the assumptions of Reference 4 can be used directly. In practice,
this LCO preserves this assumption for the bulk of the fuel in the storage
racks. In the case of a single bundle dropped and lying horizontally on
top of the spent fuel racks, however, there may be < 23 ft of water above
the top of the fuel bundle and the surface, indicated by the width of the
bundle plus the distance from the tcp of the storage racks to the top of the
fuel seated in the storage racks. This results in a minimum water depth of
approximately 21 feet 2 inches between the top of the damaged fuel rods
to the fuel pool surface. With a minimum depth < 23 ft, the capability of
the water to remove iodine from the gas bubbles released from the
damaged fuel rods would be affected as the bubble rise time is
diminished. The effect of wpter depths < 23 ft has been reviewed against
the pool scrubbing model described in Reference 6, and it has been
determined that a pool decontamination factor of > 100 can be supported
for a pool depth of 20 ft. Thus, the pool decontamination factor of 100,
assumed in Reference 4. remains conservatively bounding and

Wolf Creek - Unit 1 B 3.7.15-1 Revision 0
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Fuel St: rage Pool W;t:r Liv:1
B 3.7.15

BASES

APPLICABLE the iodine release due to a postulated fuel handling accident is adequately
SAFETY ANALYSES captured by the water and offsite doses are maintained within allowable

(continued) limits.

The fuel storage pool water level satisfies Criteria 2 and 3 of 10 CFR
50.36(c)(2)(ii).

LCO The fuel storage pool water level is required to be 2 23 ft over the top of
irradiated fuel assemblies seated in the storage racks. The fuel ctorage
pool consists of the spent fuel pool and cask loading pool (with racks
installed). The specified water level preserves the assumptions of the fuel

~

handling accident analysis (Ref. 3). As such, it is the minimum required
for fuel storage and movement within the fuel storage pool.

APPLICABILITY This LCO applies during movement of irradiated fuel assemblies in the
fuel storage pool, since the potential for a release of fission products
exists.

ACTIONS AJ

Required Action A.1 is modified by a Note indicating that LCO 3.0.3 does
not apply.

When the initial conditions for prevention of an accident cannot be met,
steps should be taken to preclude the accident from occurring. When the
fuel storage pool water level is lower than the required level, the
movement of irradiated fuel assemblies in the fuel storage pool is
immediately suspended to a safe position. This action effectively
precludes the occurrence of a fuel handling accident. This does not
preclude movement of a fuel assembly to a safe position.

If moving irradiated fusi easemblies while in MODE 5 or 6. LCO 3.0.3
would not specify any action. If moving irradiated fuel assemblies while in
MODES 1,2, 3, and 4, the fuel movement is independent of reactor

i

operations. Therefore, inability to suspend movement of irradiated fuel
'

assemblies is not sufficient reason to require a reactor shutdown.

Woif Creek - Unit 1 B 3.7.15-2 Revision 0
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Fu 1 St rage Pool Wat;r Lcv;l
B 3.7.15

i

BASES -

SURVEILLANCE SR 3.7.15.1
REQUIREMENTS

This SR verifies sufficient fuel storage pool water is a tailable in the event
of a fuel handling accident. The water levelin the fuel storage pool must
be checked periodically. The 7 day Frequency is appropriate because the
volume in the pool is normally stable. Water level changes are controlled
by plant procedures and are acceptable based on operating experience.

1

During refueling operations, the level in the fuel storage pool is in
equilibrium with the refueling pool, and the level in the refueling pool is
checked daily in accordance with SR 3.9.7.1.

REFERENCES 1. USAR, Section 9.1.2.
I

2. USAR, Section 9.1.3.

3. USAR, Section 15.7.4.

4. Regulatory Guide 1.25, Rev. O.

5. 10 CFR 100.11.

6. WCAP-7828, *ladiological Consequences of a Fuel Handling
Accident," December 1971.

I
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Fuel Stor!ge Pool Boron Concentrztion
B 3.7.16

L

! B 3.7 PLANT SYSTEMS

B 3.7.16 Fuel Storage Pool Boron Concentration

i

!

BASES
J
i

BACKGROUND in the High Density Rack (HDR) design (Refs.1 and 2), each fuel pool |
storage rack location is designated as either Region 1, Region 2, Region {3, or empty (in the checkerboarding configuration). Numerous
configurations of region designation are possible. Criteria are established
for determining an acceptable configuration (Ref.1). The HDRs will store
a maximum of 2363 fuel assemblies in the spent fuel pool and potentially

| an additional 279 fuel assemblies in the cask loading pool with racks
installed). Full-core offload capability will be maintained. The fuel storage
pool consists of the spent fuel pool and the cask loading pool (with racks
installed). Region 1 locations are designed to accommodate new fuel
with a nominal maximum enrichment of 4.6 wt% U-235 with no integral
fuel bumable adsorber (IFBA); or up to a nominal maximum enrichment of
5.0 wt% U-235 with 16 IFBA; or spent fuel regardless of the discharge fuel
burnup. Region 2 and 3 locations are designed to accommodate fuel of
various initial enrichments, which have accumulated minimum bumups
within the acceptable domain according to Figure 3.7.17-1, in the
accompanying LCO. Fuel assemblies not meeting the criteria of Figure
3.7.17-1 shall te stored in accordance with paragraph 4.3.1.1 in Section
4.3, Fuel Storage. Locations designated as empty cells shall contain no
fuel assemblies.

The water in the fuel storage pool normally contains soluble boron, which
results in large suberiticality margins under actual operating conditions.
However, the NRC guidelines, based upon the accident condition in which
all soluble poison is assumed to have been lost, specify that the limiting
k, of 0.95 be evaluated in the absence of soluble boron. Hence, the HDR
design is based on the use of unborated water, which maintains the fuel
storage pool in a subcritical condition during normal operation with the
fuel storage pool racks fully loaded. The double contingency principle
discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 3)
allows credit for soluble boron under other abnormal or accident
conditions, since only a single accident need be considered at one time.
For example, the most severe accident scenario is associated with the
accidental misloading of multiple fuel assemblies in non-Region 1
locations. This could potentially increase the reactivity of the fuel storage
pool. To mitigate these postulated criticality related accidents, boron is
dissolved in the pool water. Safe operation of the HDR with no movement
of assemblies may therefore be achieved by controlling the location of

Wolf Creek - Unit 1 B 3.7.16-1 Revision 0
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Fuel St: rage Pool Boren concentreti:n
B 3.7.16

BASES -

BACKGROUND each assembly in accordance with LCO 3.7.17, " Spent Fuel Assembly
(continued) Storage.' Prior to movement of an assembly, it is necessary to perform

SR 3.7.16.1.

'. APPLICABLE Accidents can be postulated that could increase the reactivity of the fuel
SAFETY ANALYSES storage pool which are unacceptable with unborated water in the fuel

storage pool. Thus, for these accident occurrences, the presence of
soluble boron in the storage pool maintains subcriticality with a K, of 0.95
or less. The postulated accidents are basically of two types. Multiple fuel
assemblies could be incorrectly transferred to non-Region 1 locations
(e.g., unirradiated fuel assemblies or insufficiently depleted fuel
assemblies). The second type of postulated accidents is associated with
a fuel assembly which is dropped adjacent to the fully loaded storage
rack. The negative reactivity effect of the soluble boron compensates for
the increased reactivity caused by either one of the two postulated

- accident scenarios. The accident analyses is provided in the USAR,
Appendix 9.1 A (Ref.1),

The concentration of dissolved boron in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The fuel storage oool boron concentration is required to be a: 2165 ppm.
The fuel storage pool consists of the spent fuel pool and cask loading pool
(with racks installed). The specified concentration of dissolved boron in
the fuel storage pool preserves the assumptions used in the analyses of
the potential critical accident scenarios as described in Reference 1. This
concentration of dissolved boron is the minimum required concentration
for non-inventoried fuel assembly storage and movement within the fuel
storage pool.

APPLICABILITY This LCO appo n enever fuel assemblies are stored in the fuel storage
pool, until a co /sn fuei storage pooi verification has been performed
following the las iment of fuel assemblies in the fuel storage pool.
This LCO does noh ply following the verification, since the verification
would confirm that there are no misloaded fuel assemblies. With no
further fuel assembly movemonts in progress, there is no potential for
misloaded fuel assemblies or a dropped fuel assembly.

' Wolf Creek - Unit 1 B 3.7.16-2 Revision 0
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1 Fuel Storage Pool Boron concentrction
B 3.7.16

'

BASES
1-

ACTIONS A.1, A.2.1, and A.2.2

The Required Actions are modified by a Note indicating that LCO 3.0.3
does not apply.

When the concentration of boron in the fuel storage pool is less than
required, immediate action must be taken to preclude the occurrence of

| an accident or to mitigate the consequences of an accident in progress.
This is most efficiently achieved by immediately suspending the
movement of fuel assemblies. The concentration of boron is restored
simultaneously with suspending movement of fuel assemblies. An
acceptable attemative is to verify by administrative means that the fuel
storage pool verification has been performed since the last movement of
fuel assemblies in the fuel storage pool. However, prior to resuming
movement of fuel assemblies, the concentration of boron must be
restored. This does not preclude movement of a fuel assembly to a safe
position.

If the LCO is not met while moving fuel assemblies in MODE 5 or.6, LCO
3.0.3 would not be applicable. If moving fuel assemblies while in MODE
1, 2, 3, or 4, the fuel movement is independent of reactor operation.
Therefore, inability to suspend movement of fuel assemblies is not
sufficient reason to require a reactor shutdown.

SURVEILLANCE SR 3.7.16.1
REQUIREMENTS

This SR verifies that the concentration of boron in the fuel storage pool is,

within the required limit. As long as this SR is met, the analyzed
accidents are fully addressed. The 7 day Frequency is appropriate
because no major replenishment of pool water is expected to take place
over such a short period of time.

REFERENCE 1. USAR, Appendix 9.1 A, "The High Density Rack (HDR) Design
Cencept."

2. Letter ET 98-0009, dated March 20,1998, and subsequent license
amendment.

3 Double contingency principle of ANSI N16.1-1975, as specifed in
the April 14,1978 NRC letter (Section 1.2) and implied in the
proposed revision to Regulatory Guide 1.13 (Section 1.4,
Appendix A).

;

!'
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Spent Fuel Assembly Storage
''

B 3.7.17

B 3.7 PLANT SYSTEMS

1
B 3.7.17 Spent Fuel Assembly Storage

BASES

BACKGROUND- The high density rack modules for the fuel storage pool are decigned for
storage of both r,ew fuel and spent fuel. Spent fuel storage is designated
into Regions based upon initial enrichment and accumulated bumup.
Region 1 is designed to accommodate new fuel with a maximum nominal
. enrichment of 5.0 wt% U-235, or spent fuel regardless of the discharge j
fuel bumup. Region 2 and Region 3 are designed to eccommodate fuel of

|
various initial enrichrnents which have accumulated minimum burnups !
within the acceptable domain according to Figure 3.7.17-1, in the
accompanying LCO.

Prior to storage of spent fuel assemblies in the fuel storage pool, overall
pool storage configurations are prepared in accardance with
administrative controls. The pool layouts include sufficient Region 1
storage to accommodate new and discharged fuel assemblies with low
bumup. Fuel storage utilizes either a Mixed Zone Three Region
configuration and/or a checkerboarding configurations.

<

In a Mixed Zone Three Region configuration, Region 1 storage cells are
only located along the outside periphery of the rack modules and must be
separated by one or more Region 2 storage cells. Region 1 storage cells
may be located directly across frcm one another since they are separated
by a water gap. The outer rows of alternating Region 1 and 2 storage i
cells must be further separated from the intemal Region 3 storage cells by |
one or more Region 2 storage cells. !

In the checkerboarding configuration, fuel assemblies are placed in an
attemating checkerboard-style pattem with empty storage cells (i.e., fuel
assemblies are surrounded on all four sides by empty storage cells,

.

'

except et the checkerboard boundary). Region 1 fuel assemb'ies may not
be located directly across from one anoiber, even when separated by a
water gap. This aningement may be used anywhere in the fuel storage
area and may be combined with the Mixed Zone Three Region
configuration within a rack module, if the checkerboarding pattem is
maintained in linear ar ay equal to or greater than 2X2. A checkerboard
area may be bounded by ether a water gap, empty cells, Region 2 fuel
assemblios or Region 3 fuel assemblies.

!-

t

-
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Spent Fuel Assembly Storage
B 3.7.17

BASES

BACKGROUND The water in the fuel storage pool normally contains soluble boron, which

(continued) results in large subcriticality margins under actual operating conditions.
However, the NRC guidelines, based upon the accident condition in which
all soluble poison is Msumed to have been lost, specify that the limiting
ly of 0.95 be evaluated in the absence of soluble boron. Hence, the
design of all three regions is based on the use of unborated water, which
maintains the fuel storage pool in a subcritical condition during normal
operation with the regions fully loaded. The double contingency principle
discussed in ANSI N-16.1-1975 and the April 1978 NRC letter (Ref. 2)
allows credit for coluble boron under other abnormal or accident'

conditions, since only a single accident need be considered at one time.
For examnfe, the most severe accident scenarios, for which boron credit _

is taken, are.

a. Inadvertent loading of 5.0 wt% U-235 new fuel assemblies in a
Region 2 or Region 3 storage cell in a Mixed Zone Three Region
configuration, or in a empty cell in a checkerboard configuration.

b. Mis-location of a new fuel assembly in tne gap between the ack
modules and the concrete wa!!in the fuel storage pool.

APPi.lCABLE The hypothetical accidents can only lab place during or as a result
SAFETY ANALYSES of the movement of assernblies (Ref.1). For these accident occurrences,

the presence of soluble boron in the fuel storage pool maintains
subcriticality with a K, of 0.95 or less.

,ŷ

The configuration of fuel assemblies in the fuel storage pool satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The restrictions on the placement of fuel usemblies within the fuel
storage pool, in accordance with Figure 3.7.17-1 or Specification 4.3.1.1
in Section 4.3, its the accompanying LCO, ensures the k, of the fuel
storage pool will always remain < 0.95, assuming the pool to be flooded
with unborated water. The fuel storage pool consists of the spent fuel
pool and cask loading pool (with racks installed).

APPLICABILITY This LCO applies whenever any fuel assembly is stored in Region 2 or 3
of the fuel storage pool.

Wolf Creek - Unit 1 B 3.7.17-2 Revision 0
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Spent Fuel Assembly St: rage _ !
B 3 7.17

BASES
_

ACTIONS AJ

Required Action A.1 is modified by a Note ind;cating that LC'' . 0.3 does
not apply.

When the configuration of fuel assemblies stored in the fuel storage pool
is not in accordance with Figure 3.7.17-1, or paragraph 4.3.1.1, the
immediate action is to initiate action to make the necessary fuel assembly
movement (s) to bring the configuration into compliance with
Figure 3.7.17-1 or Specification 4.3.1.1.

IIf unable to move irradiated fuel assemblies while in MODE 5 or 6, I

LCO 3.0.3 would not be applicable. If unable to move irradiated fuel I

assemblies while in MODE 1, 2, 3, or 4, the action is independent of
reactor operation. Therefore, inability to move fuel assemblies is not
sufficient reason to require a reactor shutdown.

SURVEILLANCE . SR 3.7.17.1
REQUIREMENTS

This SR verifies by administrative means that the initial enrichment and
bumup of the fuel assembly is in accordance with Figure 3.7.17-1 in the
accompanying LCO. For fuel assemblies in the unacceptabb range of i

lFigure 3.7.17-1, performance of this SR will ensure compliance with
Specification 4.3.1.1. The burnup of each spent fuel assembly stored in
Region 2 or 3 shall be ascertained by analysis, and independently
verified, prior to storage in Region 2 or 3.

Shuffling of fuel within a Region does not require performance of this SR.

REFERENCES 1. USAR, Appendix 9.1A.

2. Double contingency principle of ANSI N16.1-19785, as specified in
the April 14,1978 NRC letter (Section 1.2) and i olied in the !

proposed revision to Regulatory Guide 1.13 (Section 1.4, I
Appendix A).

!

<
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Second ry Specific Activity
B 3.7.18

B 3.7 PLANT SYSTEMS

B 3.7.18 Secondary Specific Activity

BASES
_ . _._ _ _ . . _ , . __

BACKGROUND Activity in the secondary coolant results from steam generator tube
outleakage from the Reactor Coolant System (RCS). Under steady state
conditions, the activity is primarily lodines with relatively short half lives
and, thus, indicates current conditions. During transients,1-131 spikes
have been observed as well as increased releases of some noble gases.
Other fission product isotopes, as well as activated corrosion products in
lesser amounts, may also be found in the secondary coolant.

A limit on secondary coolant specific activity during power operation
minimizes releases to the environment because of normal operation,
anticipated operational occurrences, and accidents.

This limit is lower than the activity value that might be expected from a
1 gpm tube leak (LCO 3.4.13, "RCS Operational LEAKAGE") of primary
coolant at the limit of 1.0 pCi/gm (LCO 3.4.16 "RCS Specific Activity").
The steam line failure is assumed to result in the release of the noble gas
and iodine activity contained in the steam generator inventory, the
feedwater, and the reactor coolant LEAKAGE. Most of the iodine
isotopes have short half lives, (i.e., < 20 hours).

Operating a unit at the allowable secondary coolant specific activity will
assure that the potential 2 hour exclusion area boundary (EAB) exposure
is limited to a small fraction of the 10 CFR 100 (Ref.1) limits.

APPLICABLE The accident analysis of the main steam line break (MSLB),
SAFETY ANALYSES as discussed in the USAR, Chapter 15 (Ref. 2) assumes the initial

secondary coolant specific activity to have a radioactive isotope
concentration of 0.10 Ci/gm DOSE EQUIVALENT |-131. This
assumption is used in the analysis for determining the radiological
consequences of the postulated accident. The accident analysis, based
on this and other assumptions, shows that the radiological consequences
of an MSLB do not exceed a small fraction of the unit EAB limitt (Ref.1)
for whole body and thyroid dose rates.

With the loss of offsite power, the remaining steam generators are
available for core decay heat dissipation by venting steam to the
atmosphere through the MSSVs and steam generator atmospheric relief
valves (ARVs). The Auxiliary Feedwater System supplies the necessary

. _ _ .
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Secondary Specific Activity, ,

B 3.7.18

BASES

' APPLICABLE makeup to the steam generators. Venting continues until the reactor
SAFETY ANALYSES coolant temperature and pressure have decreased sufficiently for the
' (continued) . Residual Heat Removal System to complete the cooldown.

In the evaluation of the radiological consequences of this accident, the i

activity released from the steam generator connected to the failed steam
line is assumed to be released directly to the environment. The
unaffected steam generator is assumed to discharge steam and any
entrained activity through the MSSVs and ARVs during the event. Since
no credit is taken in the analysis for activity plateout or retention, the
resultant radiological consequences represent a conservative estinate of
the potential integrated dose due to the postulated steam line failur<t.

_

Secondary specific activity limits satisfy Criterion 2 of 10 CFR
50.36(c)(2)(ii).

.-

.LCO As indicated in the Applicable Safety Analyses, the specific activity of the
secondary coolant is required to be s 0.10 pCi/gm DOSE EQUIVALENT
|-131 to limit the radiological consequences of a Design Basis Accident
(DBA) to a small fraction of the required limit (Ref.1).

Monitoring the specific activity of the secondary coolant ensures that
when secondary specific activity limits are exceeded, appropriate actions
are taken in a timely rnanner to place the unit in an operational MODE that
would minimize the radiological consequences of a DBA.

APPLICABILITY in MODES 1,2,3, and 4, the limits on secondary specific activity apply
due to the potential for secondary steam releases to the atmosphere.

In MODES 5 and 6, the steam generators are not being used for heat
removal. Both the RCS and steam generators are depressurized, and
primary to secondary LEAKAGE ir minimal. Therefore, monitoring of
secondary specific activity is not required.

ACTIONS A.1 and A.2

DOSE EQUIVALENT |-131 exceeding the allowable value in thei

secondary coolant, is an indication of a problem in the .RCS and
contributes to increased post accident doses. If the secondary specific
activity cannot be restored to within limits within the associated
Completion Time, the unit must be placed in a MODE in which the LCO
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- B 3.7.18

BASES -

ACTIONS A.1 and A.2 (continued)

does not apply. To achieve this status, the unit must be placed in at least
MODE 3 within 6 hours, and in MODE 5 within 36 hours. The allowed
Completion Times are reasonable, based on operating exponence, to
reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVElLLANCE SR 3.7.18.1
REQUIREMENTS

This SR verifies that the secondary specific activity is within the limits of
the accident analysis. A gamma isotopic analysis of the secondary
coolant, which determines DOSE EQUIVALENT l-131, confirms the
validity of the safety analysis assumptions as to the source terms in post
accident releases. It also serves to identify and trend any unusual:-

isotopic concentrations that might indicate changes in reactor coolant
activity or LEAKAGE. The 31 day Frequency is based on the detection of
increasing trends of the level of DOSE EQUIVALENT | 131, and allows
for appropriate action to be taken to maintain levels below the LCO limit.

REFERENCES- 1. ' 10 CFR 100.11.

2. USAR, Chapter 15.

|
|

l

!
!

j

I
i

i
!

l
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AC Sources - Opercting-

'

B 3.8.1

i

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.1 AC Sources - Operating

' BASES

BACKGROUND The unit Class 1E AC Electrical Power Distribution System AC sources
consist of the offsite power sources (preferred power sources, normal and

'

altemate from the redundant Engineered Safety Feature (ESF)
transformers), and the onsite standby power sources (Train A and Train B
' diesel generators (DGs)). As required by 10 CFR 50, Appendix A,
GDC 17 (Ref.1), the design of the AC electrical power system provides
independence and redundancy to ensure an available source of power to
the ESF systems.

i
'

The onsite Class 1E AC Distribution System ~is divided into redundant load
groups (trains) so that the loss of any one group does not prevent the
minimum safety functions from being performed. Each train has
connections to its preferred offsite power source and a single DG. Each
train has the capability to be connected to the opposite train ESF y
transformer by manually closing normally open breakers,

]

Offsite power is supplied to the unit switchyard from the transmission
network by three transmission lines. From the switchyard, two electrically

,

and physically separated circuits provide AC power, through the ESF j
transformers, to the 4.16 kV ESF buses. A detailed description of the
offsite power network and the circuits to the Class 1E ESF buses is found ;

!in the USAR, Chapter 8.(Ref. 2).

An offsite circuit consists of all breakers, transformers, switches, ;

interrupting devices, cabling, and controls required to transmit power from j

the offsite transmission network to the onsite Class 1E ESF bus (es). !

Certain required unit loads are returned to service in a predetermined
sequence in order to prevent overloading the transformer supplying offsite
power to the onsite Class 1E Distribution System. Within 1 minute after
the initiating signal is received, all automatic and permanently connected
loads needed to recover the unit or maintain it in a safe condition are
returned to service via the load sequencer.

The onsite standby power source for each 4.16 kV ESF bus is a
dedicated DG. DGs A arid B are dediated to ESF buses NB01 and
NB02, respectively. The DG starts automatically on a safety injection (SI)
signal or on an ESF bus undervoltage signal. A degraded voltage signal
produces an undervoltage condition by opening the normal and attemate

;
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BASES -

BACKGROUND feeder breakers to the bus (es) experiencing degraded voltage. Both
. (continued) signals are initiated from the load shodder and emergency load

sequencer (LSELS). OPERABILITY of the uridervoltage and degraded
voltage instrumentation functions are addressed in LCO 3.3.5, " Loss of
Power (LOP) Desel Generator (DG) Stait Instrumentation." After the DG

: has started, it will automatically tie to its respective bus after offsite power
- is tripped as a consequence of ESF bua undervoltage or degraded
voltage, independent of or coincident with an Si signal. The DGs will also
start and operate in the standby mode without tying to the ESF bus on an
SI signal alone. Following the trip of offsite power, a LSELS strips non-
essential loads from the ESF bus. When the DG is tied to the ESF bus,
essential loads are then sequentially connected to its respective ESF bus .;_

by the load sequencer. The sequencing logic controls the permissive and -

starting signals to motor breakers to prevent overloading the DG by
automatic load application.

.

In the event of a loss of preferred power, the ESF electrical loads are
automatically connected to the DGs in sufficient time to provide for safe
reactor shutdown and to mitigate the consequences of a Design Basis

Accident (DBA) such as a loss of coolant accident (LOCA).

Certain required unit loads are retumed to service in a predetermined,

coquence in order to prevent overloading the DG in the process. Within 1
minute after the initiating signal is received, all loads needed to recover
the unit or maintain it in a safe condition are retumed to service.

Ratings for Train A and Train B DGs satisfy the requirements of
Regulatory Guide 1.9 (Ref. 3). The continuous service rating of each DG
is 6201 kW with 10% overload permissible for up to 2 hours in any
24 how period. The ESF loads that are powered from the 4.16 kV ESF
buses are undd in Reference 2.

APPLICABLE The initial cond* ions of DBA and transient analyses in the USAR,
SAFETY ANALYSES Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), assume ESF systems are

OPERABLE. The AC electrical power sources are designed to provide
sufficient capacity, capability, redundancy, and reliability to ensure the
availability of necessary power to ESF systems so that the fuel, Reactor
Coo' ant System (RCS), and containment design limits are not exceeded.
These limits are discussed in more detail in the Bases for Section 3.2,
Power Distribution Limits; Section 3.4, Reactor Coolant System (RCS);
and Section 3.6, Containment Systems.

The OPERABILITY of the AC electrical power sources is consistent with
the initial assumptions of the Accident analyses and is based upon

Wolf Creek - Unit 1 ' B 3.8.1-2 Revision 0



,_

[' AC Sources - Opercting
i B 3.8.1

BASES- -

APPLICABLE meeting the design basis of the unit. This results in maintaining at least
SAFETY ANALYSES one train of the onsite or offsite AC sources OPERABLE during Accident

| (continued) conditions in the event of:

a. An assumed loss of all offsite power or all onsite AC power; and

b. - A worst case single failure.

. The AC cources satisfy Criterion 3 of 10 CFR 50.36(c)(2)(ii).
|-
|

LCO Two qualified circuits between the offsite transmission network and the
onsite Class 1E Electrical Power System, separate and independent DGs
for each train, and redundant LSELS for each train ensure availability of
the required power to shrt down the reactor and maintain it in a safe
shutdown condition after an anticipated operational occurrence (AOO) or
a postulated DBA.

i

Each offsite circuit must be capable of maintaining rated frequency and
voltage, and accepting required loads during an accident, while connected
to the ESF buses.

One offsite circuit consists of the #7 transformer feeding through the
13-48 breaker power the ESF transformer XNB01, which, in tum powers
the NB01 bus through its normal feeder breaker. Transformer XNB01
may also be powered from the SL-7 supply through the 13-8 breaker <

provided the offsite 69 KV line is not connected to the 345 kV system. I
'

Another offsite circuit consists of the startup transformer feeding through
breaker PA201 powering the ESF transformer XNB02, which, in tum
powers the NB02 bus through its normal feeder breaker.

Each DG must be capable of starting, accelerating to rated speed and
voltage, and connecting to its respective ESF bus on detection of bus
undervoltage. This will be accomplished within 12 seconds. Each DG
must also be capable of accepting required loads within the assumed i

loading sequence intervals, and continue to operate until offsite power
'

can be restored to the ESF buses. These capabilities are required to be ;

met from a variety of initial conditions such as DG in standby with the !
engine hot and DG in standby with the engine at ambient conditions. I
Additional DG capabilities must be demonstrated to meet required
Surveillance, e.g., capability of the DG to revert to standby status on an
ECCS signal while operating in parallel test mode. i

!

l i
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LCO Upon failure of either the DG lube oil or jacket water keep warm system,
' (continued) - the DG remains OPERABLE until the applicable low temperature alp ~

condition is achieved.

Initiating an EDG start upon a detected undervoltage or degraded voltage
condition, tripping of nonessential loads, and proper sequencing of loads,
is a required function of LSELS and required for DG OPERABILITY, in
addition, the LSELS Automatic Test Indicator (ATI) is an installed testing
aid and is not required to be OPERABLE to support the sequencer
function. Absence of a functioning ATI does not render LSELS
inoperable.

The AC sources in one train must be separate and independent of the AC
..

sources in the other train. For the DGs, separation and independence are
complete.

For the offsite AC source, separation and independence are to the extent ~

practical. A circuit may be connected to more than one ESF bus provided
the appropriate LCO Required Actions are entered for loss of or. offsite
power source.

APPLICABILITY The AC sources and LSELS are required to be OPERABLE in MODES 1,
2,3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant pressure
boundary limits are not exceeded as a result of AOOs or abnormal
transients; and

b. Adequate core cooling is provided and containment
OPERABILITY and other vital functions are maintained in the event
of a postulated DBA.

The AC power requirements for MODES 5 and 6 are covered in
LCO 3.8.2, "AC Sources-Shutdown."

ACTIONS A1
_

To ensure a highly reliable power source remains with one offsite circuit
inoperable, it is necessary to verify the OPERABILITY of the remaining
required offsite circuit on a more frequent basis. Since the Required
Action only specifies " perform," a failure of SR 3.8.1.1 acceptance criteria
does not result in a Required Action not met. However, if the second
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~

I
ACTIONS A 1, (continued)

_

required circuit fails SR 3.8.1.1, the second offsite circuit is inoperable,
and Condition C, for two offsite circuits inoperable, is entered.

A:2_

Required Action A.2, which only applies if the train cannot be powered
from an offsite source, is intended to provide assurance that an event
coincident with a single failure of the associated DG will not result in a
complete loss of safety function of critical redundant required features.
These features are powered from the redundant AC electrical power train.
This includes motor driven auxiliary feedwater pumos and the turbine

; driven auxiliary feedwater pump which must be available for mitigation of
'

a feedwater line break. Single train systems, other than the turbine driven
auxiliary feedwater pump, are not included in this Condition. A Note is

i added to this Required Action stating that in MODES 1,2, and 3, the
!- turbine driven audisary feedwater pump is considered a required

redundant feature. The reason for the Note is to confirm the
OPERABILITY of the turbine driven auxiliary feedwater pump in this,

| Condition, since the remaining OPERABLE motor driven auxiliary
feedwater pump is not by itself capable of providing 100% of the auxiliary
fetsdwater flow assumed in the safety analysis.,

3

I :

The Completion Time for Required Action A.2 is intended to allow the ;

operator time either to evaluate and repair any discovered inoperabilities, j,

'

or to supply the train without offsite power from the alternate offsite power i
circuit. Supplying both trains of the Class 1E AC electrical power '

distribution system from one offsite power source (either XNB01 or
'XNB02) is acceptable. This Completion Time also allows for an exception
- to the normal " time zero" for beginning the allowed outage time " clock." In

; this Required Action, the Completion Time only begins on discovery that i

! both:
|

a. The train has no offsite power supplying its loads; and

b. A required feature on the other train is inoperable and not in the
safeguards position.

If at any time during the existence of Condition A (one offsite circuit'
inoperable) a redundant required feature subsequently becomes
inoperable, this Completion Time begins to be tracked.

Wolf Creek- Unit 1 B 3.8.1-5 Revision 0
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ACTIONS. AJ (continued)

Discovering no offsite power to one train of the onsite Class 1E Electrical
Power Distribution System coincident with one or more inoperable
required support or supported features, or both, that are associated with
the other train that has offsite power, results in starting the Completion
Timer for the Required Action. Twenty-four hours is acceptable because
it minimizes risk while allowing time for restoration before subjecting the
unit to transients associated with shutdown.

The remaining OPERABLE offsite circuit and DGs are adequate to supply
electrical power to Train A and Train B of the onsite Class 1E Distribution ..

System. The 24 hour Completion Time takes into account the component
OPERABILITY of the redundant counterpart to the inoperable required
feature. Additionally, the 24 hour Completion Time takes into account the
capacity and capability of the remaining AC sources, a reasonable time
for repairs, and the low probability of a DBA occurring during this period.

,

O
According to Regulatory Guide 1.93 (Ref. 6), operation may continue in
Condition A for a period that should not exceed 72 hours. With one offsite
circuit inoperable, the reliability of the offsite system is degraded, and the
potential for a loss of offsite power is increased, with attendant potential
for a challenge to the unit safety systems. In this Condition, however, the
remaining OPERABLE offsite circuit and DGs are adequate to supply
electrical power to the onsite Class 1E Distribution System.

The 72 hour Completion Time takes into account the capacity and
capability of the remaining AC sources, a reasonable time for repairs, and
the low probability of a DBA occurring during this period.

The second Completion Time for Required Action A.3 establishes a limit
on the maximum time allowed for any combination of required AC power
sources to be inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A is entered while, for instance, a DG
is inoperable and that DG is subsequently retumed OPERABLE, the LCO
may already have been not met for up to 72 hours. This could lead to a
total of 144 hours, since initial failure to meet the LCO, to restore the
offsite circuit. At this time, a DG could again become inoperable, the i

circuit restored OPERABLE, and an additional 72 hours (for a total of
9 days) allowed prior to complete restoration of the LCO. The 6 day {

Completion Time provides a limit on the time allowed in a specified
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___

ACTIONS A.3 (continued)_

condition after discovery of failure to meet the LCO. This limit is
considered reasonable for situations in which Conditions A and B are
entered concurrently. The "AND" connector between the 72 hour and
6 day Completion Times means that both Completion Times apply

l simultaneously, and the more restrictive Completion Time must be met.

As in Required Action A.2, the Completion Time allows for an exception to
the normal " time zero" for beginning the allowed outage time " clock." This
will result in establishing the " time zero" at the time that the LCO was
initially not met, instead of at the time Condition A was entered.

B_:1

To ensure a highly reliable power cource remains with an inoperable DG,
it is necessary to verify the availability of the offsite circuits on a more
frequent basis. Since the Required Action only specifies " perform," a
failure of SR 3.8.1.1 acceptance criteria does not result in a Required
Action being not met. However, if a circuit fails to pass SR 3.8.1.1, it is
inoperable. Upon offsite circuit inoperability, additional Conditions and
Required Actions must then be entered.

B. 2

Required Action B.2 is intended to provide assurance that a loss of offsite
power, during the period that a DG is inoperable, does not result in a
complete loss of safety function of critical systems. These features are
designed with redundant safety related trains. This includes motor driven
auxiliary feedwater pumps. Single train systems, other than the turbine
driven auxiliary feedwater pump, are not included in this Condition. A,

Note is added to this Required Action stating that in MODES 1,2, and 3,
the turbine driven auxiliary feedwater pump is considered a required
redundant feature. The reason for the Note is to confirm the
OPERABILITY of the turbine driven auxiliary feedwater pump in this
Condition, since the remainir p OPERABLE motor driven auxiliary
feedwater pump is not by itse!f cipable of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis. Redundant required
feature failures consist of inoperable features associated with a train,
redundant to the train that has an inoperable DG.

The Completion Time for Required Action B.2 is intended to allow the
i operator time to evaluate and repair any discovered inoperabilities. This
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ACTIONS BJ (continued)

Completion Time also allows for an exception to the norma' '$me zero" for
beginning the allowed outage time " clock." In this Requiret fsetion, the
Comp % tion Time only begins on discovery that both:

a. An inoperable DG existt, .nd

b. A required feature on the other train (Train A or Train B) is
inoperable and not in the safeguards position.

If at say ti;ne during the existence of this Condition (one DG inoperable) a
required feature subsequently becomes inoperable, this Completion Time
would begin to be tracked.

Discovering one required DG inoperable coincident with one or more
inoperable required support or supponed features, or both, that are
associated with the OPERABLE DG, results in starting the Completion
Time for the Required Action. Four hours from the ditcovery of these
events existing concurrently is acceptable because it minimizes risk while
allowing time for restoration before subjecting the unit to transients
associated with shutdown.. ~

In this Condition, the remaining OPERABLE DG and offsite circuits are
adecuate to supply electrical power to the onsite Class 1E Distribution
System. Thus, on a component basis, single failuro protection for the
required feature's function may have been lost; however, function has not
been lost. The 4 hour Completion Time takes into account the
OPERABILITY of the redundant counterpart to the inoperable required
feature. Additionally, the 4 hour Completion Time takes into account the
capacity and capability of the remaining AC sources, a reasonable time
for repairs, and the low probability of a DBA occurring during this period.

B.3.1 and B.3.2

I
Required Action B.3.1 provides an allowance to avoid unnecessary
testing of OPERABLE DG. If it can be determined that the cause of the
inoperable DG does not exist on the OPERABLE DG, SR 3.8.1.2 does not
have to be performed. If the cause of inoperability exists on the other DG,
it would be declared inoperable upon discovery and Condition E of
LCO 3.8.1 would be entered. Once the failure is repaired, the common
cause failure no longer exists, and Required A#s1 B.3.1 is satisfied. if
the cause of the initialinoperable DG cannot be confirmed not to exist on
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' ACTIONS B.3.1 and B.3.2 (contitiued)

the remaining DG, performance of SR 3.8.1.2 suffices to provide
assurance of continued OPERABILITY of that DG. Required Action B.3.2
is modified by a Note stating that it is satisfied by the automatic start and>

,

| ' sequence loading of the DG.

! .

in the event the inoperable DG is restored to OPERABLE status prior toI

completing either B.3.1 or B.3.2, the plant corrective action progiam will
_

; ccntinue to evaluate the common cause possibility. This continued
evaluation, however, is no longer under the 24 hour constraint imposed
while in Condition B.

| According to Generic Letter 84-15 (Ref. 7), 24 hours is reasonable to -
; confirm that the OPERABLE DG is not affected by the same problem as

| the inoperable DG.

!
|

M

| According to Regulatory Guide 1.93 (Ref. 6), operation may continue in
'

Condition B for a period that should not exceed 72 hours.

l- In Condition B, the remaining OPERABLE DG and offsite circuits are
adequate to supply electrical power to the onsite Class 1E Distribution
System. The 72 hour Completion Time takes into account the capacity
and capability of the remaining AC sources, a reasonable time for repairs,
and the low probability of a DBA occurring during this period.

The second Completion Time for Required Action B.4 establishes a limit
on the maximum time allowed for any combination of required AC power
sources to be inoperable during any single contiguous occurrence of
failing to rr >et the LCO. If Condition B is entered while, for instance, an
offsite circuit is inoper ' 'e and that circuit is subsequently restored!

OPERABLE, the LCO may already have been not met for up to 72 hours.
This could lead to a total of 144 hours, since initial failure to meet the
LCO, to restore the DG.: At this time, an offsite circuit could again become

,

inoperable, the DG restored OPERABLE, and an additional 72 hours (for !
a total of 9 days) allowed prior to complete restoration of the LCO. The
6 day Completion Time provides a limit on time allowed in a specifed
condition after discovery of failure to meet the LCO. This limit is
considered reasonable for situations in which Conditions A and B are I,

entered concurrently. The "AND" connector between the 72 hour and I

6 day Completion Times means that both Completion Times apply
simultaneously, and the more restrictive Completion Time must be met.
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ACTIONS B.4 (continued)

As in Required Action B.2, the Completion Time allows for an exception to
the normal " time zero" for beginning the allowed time " clock." This will
result in establishing the " time zero" at the time that the LCO was initially
not met, instead of at the tiene Condition B was entered.

C.1 and C.2 -

. Required Action C.1, which applies when two offsite circuits are
inoperable, is intended to provide assurance that an event with a e
coincident single failure will not result in a complete loss of redundant
required safety functions. The Completion Time for this failure of
redundant required features is reduced to 12 hours from that allowed for
one train without offsite power (Required Action A.2). The rationale for
the reduction to 12 hours is that Regulatory Guide 1.93 (Ref 6) allows a
Completion Time of 24 hours for two required offsite circuits inoperable,
based upon the assumption that two complete safety trains are
OPERABLE. When a concurrent redundant required feature failure
exists, this assumption is not the case, and a shorter Completion Time of
12 hours is appropriate. These features are powered from redundant AC
safety trains. This includes motor driven auxiliary feedwater pumps and
the turbine driven auxiliary feedwater pump which must be available for ~
mitigation of a feedwater line break. Single train features, other than the
turbine driven auxiliary pump, are not included in this Condition. A Note is
added to this Required Action stating that in MODES 1,2, and 3, the
turbine driven auxiliary feedy/ater pump is considered a required
redundant feature. The reason for the Note is to confirm the
OPERABILITY of the turbine driven auxiliary feedwater pump in this

- Condition, since the remaining OPERABLE motor driven auxtiary
feedwater pump is not by itself capable of providing 100% of the auxiliary
feedwater flow assumed in the safety analysis.

The Completion Time for Required Action C.1 is intended to allow the
operator time to evaluate and repair any discovered inoperabilities. This
Comple: ion Time also allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." In this Required Action the
Completion Time only begins on discovery that both:

a. All required offsite circuits are inoperable; and

b. A required feature is inoperable and not in the safeguards position.
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; ACTIONS C.1 and C.2 (continued)

If at any time during the existence of Condition C (two offsite circuits
| inoperable) a required feature becomes inoperable, this Completion Time
| begins to be tracked.

| According to Regulatory Guide 1.93 (Ref. 6), operation may continue in
'

Condition C for a period that should not exceed 24 hours. This level of I

degradation means that the offsite electrical power system does not have
the capability to effect a safe shutdown and to mitigate the effects of an
accident; however, the onsite AC sources have not been degraded. This
level of degradation generally corresponds to a total loss of the
immediately eccessible offsite power sources.

Because of the normally high availability of the offsite sources, this level of
degradation may appear to be more severe than other combinations of
two AC sources inoperable that involve one or more DGs inoperable.
However, two factors tend to decrease the severity of this level of
degradation:

a. The configuration of the redundant AC electrical power system that
remains available is not susceptible to a single bus or switching
failure; and

Ib. The time required to detect and restore an unavailable offsite power
source is generally much less than that required to detect and
restore an unavailable ensite AC source.

With both of the required offsite circuits inoperable, sufficient onsite AC |
sources are available to maintain the unit in a safe shutdown condition in
the event of a DBA or transient. In fact, a simultaneous loss of offsite AC I

sources, a LOCA, and a worst case single failure were postulated as a
part of the design basis in the safety analysis. Thus, the 24 hour
Completion Time provides a period of time to effect restors'. ion of one of
the offsite circuits commensurate with the importance of maintaining an
AC electrical power system capable of meeting its design criteria.

According to Reference 6, with the available offsite AC sources, two less
than required by the LCO, operation may continue for 24 hours. If two
offsite sources are restored within 24 hours, unrestricted operation may
continue. If only one offsite source is restored within 24 hours, power
operation continues in accordance with Condition A.

I
'
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ACTIONS D.1 and D.2
.

~ (continued)
Pursuant to LCO 3.0.6, the Distribution System ACTIONS would not be
entered even if all AC sources to it were inoperable, resulting in de-
energization. Therefore, the Required Actions of Condition D are
modified by a Note to indicate that when Condition D is entered with no
AC source to any given train (i.e., to Train A or Train B), the Conditions
and Required Actions for LCO 3.8.9, " Distribution Systems - Operating,"
must be immediately entered. This allows Condition D to provide
requirements for the loss of one offsite circuit and one DG, without regard
to whether a train is de-energized. LCO 3.8.9 provides the appropriate
restrictions for a de-energized train.

_

According to Regulatory Guide 1.93 (Ref. 6), operation may centinue in
Condition D for a period that should not exceed 12 hours.

In Condition D, individual redundancy is lost in both the offsite electrical -

power system and the onsite AC electrical power system. Since power
system redundancy is provided by two diverse sources of power,
however, the reliability of the power systems in this Condition may appear
higher than that in Condition C (loss of both required offsite circuits). This
difference in reliability is offset by the susceptibility of this power system
configuration to a single bus or switching failure. The 12 hour Completion
Time takes into account the capacity and capability of the remaining AC
sources, a reasonable time for repairs, and the low probability of a DBA
occurring during this period.

?:1

With Train A and Train B DGs inoperable, there are no remaining standby
AC sources. Thus, with an assumed loss of offsite electrical power,
insufficient standby AC sources are available to power the minimum
required ESF functions. Since the offsite electrical power system is the
only source of AC power for this level of degradation, the risk associated
with continued operation for a very short time could be less than that
associated with an immediate controlled shutdown (the immediate
shutdown could cause grid instability, which could result in a total loss of
AC power). Since any inadvertent generator trip could also result in a
total loss of offsite AC power, however, the time allowed for continued
operation is severely restricted. The intent here is to avoid the risk
associated with an immediate controlled shutdown and to minimize the
risk associated with this level of degradation.
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ACTIONS E_d (continued)

According to Reference 6, with both DGs inoperable, operation may
continue for a period that should not exceed 2 hours.

>

Fd

Required Action F.1 provides assurance that the appropriate Action is )
i

entered for the affected DG and offsite circuit if its associated LSELS
| becomes inoperable. An LSELS failure results in the inability of the EDG

to start upon a loss of ESF bus voltage or degraded voltage condition.
Additionally, LSELS trips the ESF bus normal and attemate feeder
s'upplies and trips non-essential loads. A sequencer failure results in the
inability to start all or part of the safety loads powered from the associated,

'

ESF bus and thus when an LSELS is inoperable it is appropriate to
j immediately enter the Conditions for an inoperable DG and offsite circuit.
; Because an inoperable LSELS affects all or part of the safety loads, an
! immediate Completion Time is appropriate.

.F,, 2

The LSELS is an essential support system to both the offsite circuit and,

'

the DG associated with a given ESF bus. Furthermore, the sequencer is
on the primary success path for most major AC electrically powered
safety systems powered from the associated ESF bus. Therefore, loss of
an ESF bus sequencer affects every major ESF system in the division.
The 12 hour Completion Time provides a period of time to correct the
problem commensurate with the importance of maintaining sequencer
OPERABILITY. This time period also ensures that the probability of an
accident (requiring sequencer OPERABILITY) occurring during periods
when the sequencer is inoperable is minimal.

|

G.1 and G.2
|

If the inoperable AC electric power sources cannot be restored to j
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve this j
status, the unit 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 unit conditions from
full power conditions in an orderly manner and without challenging plant |
systems. i

|
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AC Sources - Opercting
B 3.8.1

BASES

ACTIONS Hj
(continued)

Condition H corresponds to a level of degradation in which all redundancy
in the AC electrical power supplies has been lost. At this severely
degraded level, any further losses in the AC electrical power system will
cause a loss of function. Therefore, no additional time is justified for
continued operation. The unit is required by LCO 3.0.3 to commence a -
controlled shutdown.

SURVElLLANCE The AC sources are designed to permit inspection and testing of all
REQUIREMENTS important areas and features, especially those that have a standby

_

function, in accordance with 10 CFR 50, Appendix A, GDC 18 (Ref. 8).
Periodic component tests are supplemented by extensive functional tests
during refueling outages (under simulated accident conditions). The SRs
for demonstrating the OPERABILITY of the DGs are in accordance with
the recommendations of Regulatory Guide 1.9 (Ref. 3), Regulatory
Guide 1.108 (Ref. 9), and Regulatory Guide 1.137 (Ref.10), as
addressed in the USAR.

Where the SRs discussed herein specify voltage and frequency
tolerances, the following is applicable. This minimum steady state output
voltage of 3740 V is 90% of the nominal 4160 V output voltage. This
value, which is specified in ANSI C84.1 (Ref.11), allows for voltage drop
to the terminals of 4000 V motors whose minimum operating voltage is
specified as 90% or 3600 V. It also allows for voltage drops to motors
and other equipment down through the 120 V level wtare minimum
operating voltage is also usually specified as 90% of name plate rating.
This value provides for the OPERABILITY of required loads as shown by 1

load flow calculations in support of NRC Branch Technical Position |
PSB-1. The specified maximum steady state output voltage of 4320 V
ensures that for a lightly loaded distribution system, the voltage at the ,

Iterrr!nals of 4000 V motors is no more than the maximum rated operating
voltages. The specified minimum and maximum frequencies of the DG
are 58.8 Hz and 61.2 Hz nominal frequency and are derived from the
recommendations given in Regulatory Guide 1.9 (Ref. 3).

SR 3.8.1.1

This SR ensures proper circuit continuity for the offsite AC electrical
power supply to the onsite distribution network and availability of offsite
AC electrical power. The breaker alignment verifies that each breaker is
in its correct position to ensure that distribution buses and loads are |
connected to their preferred power source, and that appropriate !

I
i
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| BASES - '

SURVEILLANCE SR 3.8.1.1 (continued) J

| independence of offsite circuits is maintained. The 7 day Frequency is
adequate sinct breaker position is not likely to change without the

| operator being aware of it and because its status is displayed in the
control room.

SR 3.8.1.2 and SR 3.8.1.7

These SRs help to ensure the availability of the standby electrical power

''

supply to mitigate DBAs and transients and to maintain the unit in a safe
shutdown condition.

To minimize the wear on moving parts that do not get lubricated when the
engine is not running, these SRs are modified by a Note (Note 2 for
SR 3.8.1.2) to indicate that all DG starts for these Surveillances may be
preceded by an engine prelube period and followed by a warmup period

! prior to loading.

For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the DG: .e
started from standby conditions. Standby conditions for a DG r: n that,

the diesel engine coolant and oil temperature are being maintained
; consistent with manufacturer recommendation: .

In order to reduce stress and wear on diesel engines, the manufacturer
i recommends a modified start in which the starting speed of DGs is limited,

warmup is limited to this lower speed, and the DGs are gradually
| accelerated to synchronous speed prior to loading. These start
| procedures are the intent of Note 3, which is only applicable when such

modified start procedures are rewmmended by the manufacturer.

'

SR 3.8.1.7 requires that,' at a 184 day Frequency, the DG starts from
standby conditions using one of the following signals and achieves;

| required voltage and frequency within 12 seconds:

a. Manual, or
b. Simulated loss of offsite power by itself, or
c. Safety injection test signal.

The 12 second start requirement supports the assumptions of the design
basis LOCA analysis in the USAR, Chapter 15 (Ref. 5).

-
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B 3.8.1

BASES ~ -

SURVEILt.ANCE SR 3.8.1.2 and SR 3.8.1.7 (continued)
REQUIREMENTS

The 12 second start requirement is not applicable to SR 3.8.1.2 (see
Note 3) when a modified start procedure as described above is used. If a
modified start is not used, the 12 second start requirement of SR 3.8.1.7
applies.

Since SR 3.8.1.7 requires a 12 second start, it is more restrictive than
SR 3.8.1.2, and it may be performed in lieu of SR 3.8.1.2. This is the
inte.1 of Note 1 of SR 3.8.1.2.

The 31 day Frequency for SR 3.8.1.2 is consistent with Regulatory
Guide 1.9 (Ref. 3). The 184 day Frequency for SR 3.8.1.7 is a reduction
in cold testing consistent with Generic Letter 84-15 (Ref. 7). These
Frequencies provide adequate assurance of DG OPERABILITY, while
minimizing degradation resulting from testing.

SR 3.8.1.3

This Surveillance verifies that the DGs are capable of synchronizing with
the offsite electrical system and accepting loads greater than or equal to
the equivalent of the maximum expected accident loads and aligned to
provide standby power to the associated emergency bases. A minimum
run time of 60 minutes is required to stabilize engine temperatures, while
minimizing the time that the DG is connected to the offsite source.

' Atthough no power factor requirements are established by this SR, the
DG is normally operated at a power factor between 0.8 lagging and 1.0.
The 0.8 value is the design rating of the machine, while the 1.0 is an
operational limitation to ensure circulating currents are minimized. The
load band is provided to avoid routine overloading of the DG. Routine
overloading may result in more frequent teardown inspections in
accordance with vendor recommendations in order to maintain DG
OPERABILITY.

The 31 day Frequency for this Surveillance is consistent with Regulatory
Guide 1.9 (Ref. 3).

This SR is modified by four Notes. Note 1 indicates that diesel engine
runs for this Surveillance may include gradual loading, as recommended
by the manufacturer, so that mechanical stress and wear on the diesel
engine are minimized. Note 2 states that momentary transients, because
of changing bus loads, do not invalidate this test. Similarly, momentary
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'

L BASES -
|

|

SURVElt. LANCE - SR 3.8.1.3 (cont:nued) )
: REQUIREMENTS

power factor transients above the limit do not invalidate the test. Note 3
indicates that this Surveillance should be conducted on only one DG nt a |
time in order to avoid common cause failures that might result from offsit6 1

circuit or grid perturbations. Note 4 stipulates a prerequisite requirement
for performance of this SR. A successful DG start must precede this test
to credit satisfactory performance.

! GR 3.8.1.4

This SR provides verification that, with the DG in a standby condition, the
fuel oil transfer pump starts on low level in the day tank standpipe and
shuts down on high level in the day tank standpipe to automatically
maintain the day tank fuel oil level above the DG fuel headers. The fuel
oil standpipe must have adequate level to keep the fuel oil supply header
to the engine injector pumps full, so that the engine can meet the required

[ 12 second start time. The minimum fuel oil free surface elevation is
required to be at least 86 inches from the bottom (outside diameter) of the

i
, tank. The transfer pump start /stop setpoints are controlled to maintain j
! level in the standpipe in order to ensure there is sufficient fuel to meet the I

12 second start requirement for the DG. This level also ensures adequate
fuel oil for a minimum of 1 hour of DG operation at full load plus 10%.

[ The 31 day Frequency is adequate to assure that a sufficient supply of
' fuel oil is available, since low level alarms are provided and facility
operators would be aware of any large uses of fuel oil during this period.

SR 3.8.1.5

Microbiological fouling is a major cause of fuel oil degradation. There are
numerous bacteria that can grow in fuel oil and cause fouling, be' all must
have a water environment in order to survive. Removal of water from the
fuel oil day tanks once every 31 days eliminates the necessary
environment for bacterial survival. This is the most effective means of,

controlling microbiological fouling. In addition, it eliminates the potential
for water entrainment in the fuel oil during DG operation. Water may,

I' come from any of several sources, including condensation, ground water,
[ rain water, contaminated fuel oil, and breakdown of the fuel oil by
'

bacteria. Frequent checking for and removal of accumulated water
|

minimizes fouling and provides data regarding the watertight integrity of '

the fuel oil system. The Surveillance Frequencies are established by
Regulatory Guide 1.137 (Ref.10). This SR is for preventative

|

l
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B 3.8.1

|

BASES

SURVEILLANCE SR 3.8.1.5 (continued)
REQUIREMENTS

mai1tenance. The presence of water does not necessarily represent
failure of this SR, provided the accumulated water is rernoved during the
performance of this Surveillance.

SR 3.8.1.6

This Surveillance demonstrates that each required fuel oil transfer pump
operates and transfers fuel oil from its associated storage tank to its
asscciated day tank. This is required to support continuous operation of
standby power sources. This Surveillance provides assurance that the
fuel oil transfer pump is OPERABt.E, the fuel oil piping system is intact,
the fuel delivery piping is not obstructed, and the controls and control
systems for automatic fuel transfer systems are OPERABLE.

The Frequency for this SR is 31 days.

Periodically, the capability of the fuel oil transfer pump to supply the
opposite train DG via the installed cross-connect line is verified.

SR 3.8.1.7

See SR 3.8.1.2.

SR 3.8.1.6

Not Used.

SR 3.8.1.9

Not Used.

SR 3.8.1.10

This Surveillance demonstrates the DG capability to reject a full load
without overspeed tripping or exceeding the predetermined voltage limits.
The DG full load rejection may occur because of a system fault or
inadvertent breaker tripping. This Surveillance ensures proper engine
generator load response under the simulated test conditions. This test
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BASES -

SURVEILLANCE SR 3.8.1.10 (continued)
REQUIREMENTS |

simulates the loss of the total connected load that the DG experiences
following a full load rejection and verifies that the DG does not trip upon
loss of the load. These acceptance criteria provide for DG damage
protection. While the DG is not expected to experience this transient
during an event and continues to be available, this response ensures that
the DG is not degraded for future application, including reconnection to
the bus if the trip initiator can be corrected or isolated.

In order to ensure that the DG is tested under load conditions that are as
close to design basis conditions as possible, testing must be performed
using a power factor 2 0.8 and s 0.9. This power factor is chosen to be
representative of the actual design basis inductive loading that the DG
would experience.

The 18 month Frequency is consistent with the recommendation of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), and is intended to be consistent
with expected fuel cycle lengths.

1

This SR has been modified by a Note. The reason for the Note is that
during operation with the reactor critical, performance of this SR could

,

cause perturbation to the electrical distribution systems that could
challenge continued steady state operation and, as a result, unit safety
systems.

I

SR 3.8.1.11

As required by Regulatory Guide 1.108 (Ref. 9), paragraph 2.a.(1), this
Surveillance demonstrates the as-designed operation of the standby
power sources during loss of the offsite source. This test verifies all
actions encountered from the loss of offsite power, including shedding of i

the nonessentialloads and energization of the emergency buses and i

respective loads from the DG. It further demonstrates the capability of the |
DG to automatically achieve the required voltage and frequency within the l

specified time.

The DG autostart time of 12 seconds is derived from requirements of the
accident analysis to respond to a design basis large break LOCA. The ;

Surveillance should be continued for a minimum of 5 minutes in order to
demonstrate that all starting transients have decayed and stability is
achieved.

i
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B 3.8.1

BASES -

SURVEILLANCE SR 3.8.1.11 (continued)
REQUIREMENTS

The requirement to verify the connection and power supply of permanent
and autoconnected loads is intended to satisfactorily show the
relationship of these loads to the DG loading logic. In certain
circumstances, many of these loads cannot actually be connected or
loaded without undue hardship or potential for undesired operation. For
instance, Emergency Core Cooling Systems (ECCS) injection valves are
not desired to be stroked open, or high pressure injection systems are not
capable of being operated at full flow, or residual heat removal (RHR)
systems performing a decay heat removal function are not desired to be
realigned to the ECCS mode of operation. In lieu of actual demonstration
of connection and loading of loads, testing that adequately shows the
capability of the DG systems to perform these functions is acceptable.
This testing may include any series of sequentiai, overlapping, or total
steps so that the entire connection and loading sequence is verified.

The Frequency of 18 months is consistent with the recommendations of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), takes into consideration unit I

conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by two Notes. The reason for Note 1 is to minimize
wear and tear on the DGs during testing. For the purpose of this testing,
the DGs must be started from standby conditions, that is, with the engine
coolant and oil continuously circulated and temperature maintained
consistent with manufacturer recommendations. The reason for Note 2 is
that performing the Surveillance would remove a required offsite circuit
from service, perturb the electrical distribution system, and challenge
safety systems.

SR 3.8.1.12

This Surveillance demonstrates that the DG automatically starts and
achieves the required voltage and frequency within the specified time
(12 seconds) from the design basis actuation signal (LOCA signal) and
operates for 2 5 minutes. The 5 minute period provides sufficient time to
demonstrate stability. SR 3.8.1.12.d and SR 3.8.1.12.e ensure that

. permanently connected loads and emergency loads are energized from
the offsite electrical power system on an ESF signal without loss of offsite
power.
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B 3.8.1

BASES *

| SURVEILLANCE SR 3.8.1.12 (continued) _
| REQUIREMENTS
| The requirement to verify the connection of permanent and i

autoconnected loads is intended to satisfactorily show the relationship of
these loads to the DG loading logic. In certain circumstances, many of
these loads cannot actually be connected or loaded without undue
hardship or potential for undesired operation. Fc-instance, ECCS
injection valves are not desired to be stroked open, or high pressure
injection systems are not capable of being operated at full flow, or RHR
systems performing a decay heat removal function are not desired to be
realigned to the ECCS mode of operation. In lieu of actual demonstration
of connection and loading of loads, testing that adequately shows the
capability of the DG system to perform these functions is acceptable. This
testing may include any series of sequential, overlapping, or total steps so
that the entire connection and loading sequence is verified.

The Frequency of 18 months takes into consideration unit conditions
required to perform the Surveillance and is intended to be consistent with
the expected fuel cycle lengths. Operating experience has shown that
these components usually pass the SR when performed at the 18 month
Frequency. Therefore, the Frequency was concluded to be acceptable
from a re!iability standpoint.

| This SR is modified by two Notes. The reason for Note 1 is to minimize
wear and tear on the DGs during testing. For the purpose of this testing,
the DGs must be started from standby conditions, that is, with the engine
coolant and oil temperature maintuined consistent with manufacturer
recommendations. The reason for Note 2 is that during operation with the
reactor critical, performance of this Surveillance could cause
perturbations to the electrical distribution systems that could challenge
continued steady state operation and, as a result, unit safety systems.

SR 3.8.1.13

This Surveillance demonstrates that DG noncritical protective functions
are bypassed on a loss of voltage signal concurrent with an ESF actuation
test signal. The noncritical trips are bypassed during DBAs and provide
an alarm on an abnormal engine condition. This alarm provides the

i operator with sufficient time to react appropriately. The DG availability to
| mitigate the DBA is more critical than protecting the engine against minor
! problems that are not immediately detrimental to emergency operation of

the DG.
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SURVEILLANCE SR 3.8.1.13 (continued)
REQUIREMENTS

The 18 month Frequency is based on engineering judgment, taking into
consideration unit conditions required to perform the Surveillance, and is
intended to be consistent with expected fuel cycle lengths. Operating
experience has shown that these components usually pass the SR when
performed at the 18 month Frequency. Therefore, the Frequency was
concluded to be acceptable from a reliability standpoint.

The SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required DG from service.

SR 3.8.1.14

Regulatory Guide 1.9, Rev. 3, (Ref. 3), requires demonstration once per
18 months that the DGs can start and run continuously at full load
capability for an interval of not less than 24 hours, 2 2 hours of which is at
a load equivalent to 110% of the continuous duty rating and the remainder
of the time at a load equivalent to the continuous duty rating of the DG
(Refer to discussion of Note 3 below). The DG starts for this Surveillance
can be performed either from standby or hot conditions. The provisions
for prelubricating a7d warmup, discussed in SR 3.8.1.2, and for gradual
loading, discussed in SR 3.8.1.3, are applicable to this SR.

In order to ensure that the DG is tested under load conditions that are as
close to design conditions as possible, testing must be performed using a
power factor of 2 0.8 and s 0.9 at a voltage of 4160 +160 -420 volts and a
frequency of 60 i 1.2 Hz. This power factor is chosen to be
representative of the actual design basis inductive loading that the DG
wou d experience. The load band is provided to avoid routine overloading
of the DG. Routine overloading may result in more frequent teardown
inspections in accordance with vendor recommendations in order to
maintain DG OPERABILITY.

The 18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), takes into consideration unit
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

Tliis Surveillance is modified by three Notes. Note 1 states that
momentary transients due to changing bus loads do not invalidate this
test. Similarly, momentary power factor transients above the power factor
limit will not invalidate the test. The reason for Note 2 is that during
operation with the reactor critical, performance of this Surveillance
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SURVEILLANCE SR 3.8.1.14
REQUIREMENTS

could cause perturbations to the electrical distribution systems that could
challenge continued steady state operation and, as a result, unit safety
systems. Note 3 permits the elimination of the 2-hour overload test,
provided that the combined emergency loads on a DG do not exceed its
continuous duty rating.

SR 3.8.1.15

This Surveillance demonstrates that the diesel engine can restart from a
hot condition, such as subsequent to shutdown from normal
Surveillances, and achieve the required voltage and frequency within
12 seconds. The 12 second time is derived from the requirements of the
accident analysis to respond to a design basis large break LOCA. The
18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.0, Rev. 3 (Ref. 3).

This SR is modified by two Notes. Note 1 ensures that the test is
performed with the diesel suffidently hot. The load band is provided to
avoid routine overloading of the DG. Routine overloads may result in
more frequent teardown inspections in accordance with vendor
recommendations in order to maintain DG OPERABILITY. The
requirement that the diesel has operated for at least 2 hours at full load
conditions prior to performance of this Surveillance is based on
manufacturer recommendations for achieving hot conditions. Momentary j
transients due to changing bus loads do not invalidate this test. Note 2 l

allows all DG starts to be preceded by an engine prelube period to
,

minimize wear and tear on the diesel during testing. |

SR 3.8.1.16 |

'As required by Regulatory Guide 1.g, Rev. 3 (Ref. 3), this Survei!!ance
ensures that the manual synchronization and automatic load transfer from
the DG to the offsite source can be made and the DG can be retumed to ;

ready to load status when offsite power is restored. It also ensures that |
the autostart logic is reset to allow the DG to reload if a subsequent loss l
of offsite power occurs. The DG is considered to be in ready to load !
status when the DG is at rated speed and voltage, the output breaker is !

open and can receive a close signal on bus undervoltage, and the load i
sequence timers are reset.

I
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SURVEILLANCE SR 3.8.1.16 (continued)
REQUIREMENTS

The Frequency of 18 months is consistent with the recommendations of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), and takes into consideration unit
conditions required to perform the Surveillance.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.

SR 3.8.1.17

Demonstration of the test mode (parallel mode) override ensures that the
DG availability under accident conditions will not be compromised as the
result of testing and the DG will automatically reset to ready to load
operation if a Safety injection actuation signal is received during operation
in the test mode. Ready to load operation is defined as the DG running at
rated speed and voltage with the DG output breaker open. These
provisions for automatic switchover are required by lEEE-308 (Ref.13),
paragrsph 6.2.6(2).

The requirement to automatically energize the emergency loads with
offsite power is essentia!!y identical to that of SR 3.8.1.12. The intent in
the requirement associated with SR 3.8.1.17.b is to show that the
emergency leading was not affected by the DG operation in test mode. In
lieu of actual demonstration of connection and loading of loads, testing
that adequately shows the' capability of the emergency loads to perform q
these functions is acceptable.

This testing may include any series of sequential, overlapping', or total .

steps so that the entire connection and loading sequence is verified.

The 18 month Frequency is consistent with the recommendations of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), takes into consideration unit
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.

i
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| SURVEIU ANCE S,R 3.8.1.18
REQUIREMENTS '
(continued)- _ Under accident and loss of offsite power conditions |oads are sequentially

connected to the bus by the LSELS. The sequencing logic controls the
permissive and starting signals to motor breakers to prevent overloading; ,

'

of the DGs due to high motor starting currents. The 10% load sequence
'

time' interval tolerance ensures that suhient time exists for the DG to -
: restore frequency and voltage prior to applying the next load and that
L safety analysis assumptions regarding ESF equipment time delays are
;: not violated. Reference 2 provides a summary of the automatic loading of
| ESF buses.

The Frequency of 18 months is consistent with the recommendations of
Regulatory Guide 1.9, Rev. 3 (Ref. 3), takes into consideration unit
conditions required to perform the Surveillance, and is intended to be
consistent with expected fuel cycle lengths.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would remove a required offsite circuit from service,
perturb the electrical distribution system, and challenge safety systems.

SR 3.8.1.19

In the event of a DBA coincident with a loss of offsite power, the DGs are
- required to supply the necessary power to ESF systems so that the fuel,<

RCS, and containment design limits are not exceeded.

This Surveillance demonstrates the DG operation, as discussed in the
Bases for SR 3.8.1.11, during a loss of offsite power actuation test signal !
in conjunction with an ESF actuation signal. In lieu of actual !
demonstration of connection and loading of loads, testing that adequately
shows the capability of the DG system to perform these functions is
acceptable. This testing may include any series of sequential,
overlapping, or total steps so that the entire connection and loading ;

sequence is verified. !
!

The Frequency of 18 months takes into consideration unit conditions ,

re@ sed to perform the Surveillance and is intended to be consistent with '

an mected fuel cycle length of 18 months.

This SR is modified by two Notes. The reason for Note 1 is to minimize
wear and tear on the DGs during testing. For the purpose of this testing, i

the DGs must be started from standby conditions, that is, with the engine >

|>

I !
'
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SURVEILLANCE SR 3.8.1.19 (continued)
REQUIREMENTS

coolant and oil continuously circulated and temperature maintained
consistent with manufacturer recommendations for DGs. The reason for
Note 2 is that the performance of the Surveillance would remove a
required offsite circuit from service, perturb the electrical distribution
system, and challenge safety systems.

SR 3.8.1.20

This Surveillance demonstrates that the DG starting independence has
not been compromised. Also, this Surveillance demonstrates that each
engine cati achieve proper speed within the specified time when the DGs
are started simultaneously.

The 10 year Frequency is consistent with the recommendations of
Regulatory Guide 1.108 (Ref. 9).

This SR is modified by a Note. The reason for the Note is to minimize
wear on the DG during testing. For the purpose of this testing, the DGs
must be started from standby conditions, that is, with the engine coolant
and oil temperature maintained consistent with manufacturer
recommendations.

SR 3.8.1.21

SR 3.8.1.21 is the performance of an ACTUATION LOGIC TEST for each
load shedder ar, * emergency load sequencer train except that the
continuity check ooes not have to be performed, as explained in the Note.
This test is performed every 31 days on a STAGGERED TEST BASIS.
The Frequency is adequate based on industry operating experience,
considering instrument reliability and operating history data.
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B 3.8.2

B 3.8 ELECTRICAL POWER SYSTEMS

' B 3.8.2 AC Sources - Shutdown

BASES
I

BACKGROUND A description of the AC sources is provided in the Bases for LCO 3.8.1,
' "AC Sources-Operating."

APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5 and 6
,

SAFETY ANALYSES ensures that:

The unit can be maintained in the shutdown or refueling conditiona.
for extended periods;

b. Sufficient instrumentation and control capability is available for
monitoring and rnaintaining the unit status; and

c. Adequate AC electrical power is provided to mitigate events
,

postulated during shutdown, such as a fuel handling accident. '

in general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis
Accidents (DBAs) that are analyzed in MODES 1,2, 3, and 4 have no
specific analyses in MODES 5 and 6. Worst case bounding events are
deemed not credible in MODES 5 and 6 because the energy contained
within the reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the probabilities of
occurrence being significantly reduced or eliminated, artd in minimal
consequences. These deviations from DBA analysis assumptions and
design requirements during shutdown conditions are allowed by the LCO
for required systems.

During MODES 1,2,3, and 4, various deviations from the analysis
1

assumptions and design requirements are allowed within the Required !
Actions. This allowance is in recognition that certain testing and '

maintenance activities must be conducted provided an acceptable level of
risk is not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and maintenance activities is also
required. In MODES 5 and 6, the activities are generally planned and
administratively controlled. Relaxations from MODE 1,2,3, and 4 LCO

|
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AC Sources - Shutdown
L B 3.8.2

BASES -

APPLICABLE . requirements are acceptable during shutdown modes based on:
SAFETY ANALYSES |

(continued) a. The fact that time in an outage is limited. This is a risk prudent goal
as well as a utility economic consideration,

b. Requiring appropriate compensatory measures for certain
1conditions. These may include administrative controls, reliance on

systems that do not necessarily meet typical design requirements
applied to systems credited in operating MODE analyses, or both.

c. Prudent utility consideration of the risk associated with multiple
activities that could affect multiple systems. i

d. Maintaining, to the extent practical, the ability to perform required
functions (even if not meeting MODE 1,2,3, and 4 OPERABILITY
requirements) with systems assumed to function during an event.

In the event of an accdent during shutdown, this LCO ensures the
capability to support systems necessary to avoid immediate difficulty,
assuming either a loss of all offsite power or a loss of all onsite diesel
generator (DG) power.

In addition to the requirements established by the Technical
Specifications, the plant staff must also manage shutdown tasks and
electrical support to maintain risk at an acceptably low value.

As required by the Technical Specifications, one train of the required
equipment during shutdown conditions is supported by one train of AC
and DC power and distribution. The availabildy of additional equipment,
both redundant equipment as required by the Technical Specifications
and equipment not required by the specifications, contributes to risk
reduction and this equipment should be supported by reliable electrical
power systems. Typically the Class 1E power sources and distribution |
systems of the unit are used to power this equipment Mcause these
power and distribution systems are available and reliable. When portions
of the Class 1E power or distribution systems are not available (usually as
a result of maintenance or modifications), other reliable power sources or
distribution are used to provide the needed electrical support. The plant
staff assesses these attemate power sources and distribution systems to
assure that the desired level of minimal risk is maintained (frequently
referred to as maintaining a desired defense in depth). The . level of detail
involved in the assessment will vary with the significance of the equipment
being supported. In some cases, prepared guidelines are used which
include controls designed to manage risk and retain the desired defense
in depth.

<-
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AC Sources - Shutdown
B 3.8.2

BASES -

]
APPLICABLE The AC sources satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).
SAFETY ANALYSES ;

(continued) i

~

LCO- ' One offsite circuit capable of supplying the onsite Class 1E power
distribution subsystem of LCO 3.8.10, " Distribution Systems - Shutdown,"
ensures that one train of required loads are powered from offsite power.
An OPERABLE DG, associated with the distribution system train required
to be OPERABLE by LCO 3.8.10, ensures a diverse power source is
available to provide electrical power support, asstt? Jing a loss of the
offsite circuit. Together, OPERABILITY uf the required offsite circuit and
DG ensures the availability of sufficient AC sources to operate the unit in
a safe manner and to mitigate the consequences of postulated events
during shutdown (e.g., fuel handling accidents).

i

The DG must be supporting the train of AC electrical distribution required
to be OPERABLE per LCO 3.8.10. The offsite circuit must also support
the treh of AC electrical distribution required to be OPERABLE per LCO
3.8.10. When the second AC electrical power distribution train '

(subsystem) is needed to support redundant required systems, equipment
and components, the second train may be energized from any available

,

source. The available source must be Class 1E or another reliable j
source. The available source must be capable of supplying sufficient AC j
electrical power such that the redundant components are capable of '

performing their speedied safety function (s) (implicitly required by the
definition of OPERABILITY). Otherwise, the supported components must

.

be declared inoperable and the appropriate conditions of the LCOs for the
redundant components must be entered.

The qualified offsite circuit must be capable of maintaining rated
frequency and voltage, and accepting required loads during an accident,
while connected to the Engineered Safety Feature (ESF) bus (es).
Qualified offsite circuits are those that are described in the USAR and are
part of the licensing basis for the unit.

One offsite circuit consists of the #7 transformer feeding through the
13-48 breaker power the ESF transformer XNB01, which, in turn powers
the NB01 bus through its normal feeder breaker. Transformer XNB01

,

'

may also be powered from the SL-7 supply through the 13-8 breaker !

provided the offsite 69 KV line is not connected to the 345 kV system. !
Another offsite circuit consists of the startup transformer feeding through j

| breaker PA201 powering the ESF transformer XNB02, which, in tum |
'

powers the NB02 bus through its normal feeder breaker. '

1

'
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AC Sources - Shutdown
B 3.8.2

BASES -

LCO The DG must be capable of starting, accelerating to rated speed and

(continued) voltage, and connecting to its respective ESF bus on detection of bus
undervoltage. This sequence must be accomplished within 12 seconds.
The DG must be capable of accepting required loads within the assumed

{
loading sequence intervals, and continue to operate until offsito power j

can be restored to the ESF buses. These capabilities are required to be {

met from a variety of initial conditions such as DG in standby with the
engine hot and DG in standby at ambient conditions.

,

Initiating an EDG start upon a detected under voltage or degraded voltage |

condition, tripping of nonessential loads, and proper sequencing of loads,
is a required function of load shedder and emergency load sequencer
(LSELS) and required for DG OPERABILITY. Only the shutdown
sequencer on the train supported by the OPERABLE DG is required to be
OPERABLE in MODES 5 and 6. In addition, the LSELS Automatic Test
Indicator (ATI) is an installed testing aid and is not required to be j

OPERABLE to support the sequencer function. Absence of a functioning
{ATI does not render LSELS inoperable. '

It is acceptable fer trains to be cross tied during shutdown conditions,
allowing a single offsite power circuit to supply all required trains.

APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6 provide
assurance that:

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel assemblies in the core;

b. Systems needed to mitigate a fuel handling accident are available;

c. Systems necessary to mMigate the effects of events that can
lead to core damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring
and maintaining the unit in a cold shutdown condition or refueling
condition.

The AC power requirements for MODES 1,2,3, and 4 are covered in
LCO 3.8.1.

_
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| AC Sources - Shutdown !
,

B 3.8.2

i

BASES -

ACTIONS A1
_

An offsite circuit would be considered inoperable if it were not available to
one required ESF train. The one train with offsite power available may be
capable of supporting sufficient required features to allow continuation of
CORE ALTERATIONS and fuel movement. By the allowance of the
option to declare required features inoperable, with no offsite powerf

available, appropriate restrictions will be implemented in accordance with
the affected required features LCO's ACTIONS.

A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, 8.3, and B.4

With the offsite circuit not available to one required train, the option would
still exist to declare all required features inoperable. Since this option
may involve undesired administrative efforts, the allowance for sufficiently
conservative actions is made. With the required DG inoperable, the
minimum required diversity of AC power sources is not available. It is,
therefore, required to suspend CORE ALTERATIONS, movement of
irradiated fuel assemblies, and operations involving positive reactivity
additions. Adddion to the RCS of borated water with a concentration
greater than or equal to the minimum required RWST concentration shall

| not be considered to be a positive reactivity change (Ref.1). I

i
i

Suspension of these activities does not preclude completion of actions to
establish a safe conservative condition. These actions minimize the
probability or the occurrence of postulated events. It is further required to
immediately initiate action to restore the required AC sources and to
continue this action until restoration is accomplished in order to provide |
the necessary AC power to the unit safety systems. l

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required AC |

electrical power sources should be completed as quickly as possible in '!

order to minimize the time during which the unit safety systems may be
'without sufficient power.

Pursuant to LCO 3.0.6, the Distribution System's. ACTIONS would not be
entered even if all AC sources to it are inoperable, resultinr, in
de-energization. Therefore, the Required Actions of Con 6 tion A are
modified by a Note to indicate that when Condition A is eltered with no

. AC power to the required ESF bus, the ACTIONS for LCO 3.8.10 must be
immediately entered. This Note allows Conddion A to provide
requirements for the loss of the offsite circuit, whether or not a train is

Wolf Creek - Unit 1 B 3.8.2-5 Revision 0
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f AC Sources - Shutdown
B 3.8.2

|
L

BASES -

p

|

[ ACTIONS A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, B.3, and B.4 (continued)
|

| de-energized. LCO 3.8.10 would provide the appropriate restrictions for
the situation involving a de-energized train.

: C.:1

Required Action C.1 provides assurance that the appropriate Action is
entered for the affected DG and offsite circuit if the shutdown portion of
the load shedder and emergency load sequencer LSELS becomes
inoperable. The shutdown portion of the LSELS is an tssential support
system to both the offsite circuit and the DG associated with a given ESF
bus. Furthermore, the sequencer is on the primary success path for most:

AC electrically powered safety systems powered from the associated ESF
bus. With the required LSELS (shut down portion) inoperable,
immediately declare the affected DG and offsite circuit inoperable and

| take the Required Actions of Conditions A and B. The Completion Time
of immediately is consistent with the required times for actions requiring
prompt attention.

I

SURVEILI.ANCE - SR 3.8.2.1
REQUIREMENTS

SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for
l ensuring the OPERABILITY of the AC sources in other than MODES 1,2,

3, and 4. SR 3.8.1.12, SR 3.8.1.13, SR 3.8.1.17, SR 3.8.1.18 (LOCA
l portion), SR 3.8.1.19, and SR 3.8.1.21 (LOCA portion) are excepted
| because the capability to respond to a safety injection signal is not

required to be demonstrated in MODE 5 or 6. For SR 3.8.1.18 and SR
3.8.1.21, only the portion which tests the LSELS is required in MODE 5
and 6. SR 3.8.1.20 is excepted because starting independence is not
required with the DG that is not required to be OPERABLE.

This SR is modified by a Note. The reason for the Note is to preclude
,

! requiring the OPERABLE DG from being paralle!ed with the offsite power
network or otherwise rendered inoperable during performance of SRs,
and to preclude de-energizing a required 4160 V ESF bus or
disconnecting a required offsite circuit during performance of SRs. With
limited AC sources available, a single event could compromise both the
required circuit and the DG. It is the intent that these SRs must still be
capable of being met, but actual performance is not required during
periods when the DG and offsite circuit is required to be OPERABLE.
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| AC Sources - Shutdown
B 3.8.2 )

BASES -

SURVEILt.ANCE SR 3.8.2.1 (continued)
REQUIREMENTS )

Refer to the corresponding Bases for LCO 3.8.1 for a discussion of each
SR.

j

REFERENCES 1. NRC letter (W. Reckley to N. Cams) dated November 22,1993:
" Wolf Creek Generating Station-Positive Reactivity Addition,
Technical Specification Bases Change." i

)

I
i

i

l

|

|

1

I

|
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Diesel Fuel Oil, Lube Oil, and Starting Air
B 3.8.3

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.3 Diesel Fuel Oil, Lube Oil, and Earting Air

BASES
. . .. . _ . ._ .

. _

BACKGROUND Each diesel generator (DG) is provided with a storage tank having a fuel
oil capacity sufficient to operate that diesel for a period of 7 days while the
DG is supplying maximum post loss of coolant accident load demand
discussed in the USAR, Section 9.5.4.2 (Ref.1). The maximum load
demand is calculated using the assumption that a minimum of any two
DGs is available. This onsite fuel oil capacity is sufficient to operate the

- DGs for longer than the time to replenish the onsite supply from outside
sources.

Fuel oil is transferred from storage tank to day tank by a transfer pump
acsociated with each storage tank. Redundancy of pumps and piping
precludes the failure of one pump, or the rupture of any pipe, valve or tank
to result in the loss of more than one DG All outside tanks, pumps, and
piping are located underground.

For proper operation of the standby DGs, it is necessary to ensure the
proper quality of the fuel oil. Regulatory Guide 1.137 (Ref. 2) addresses
the recommended fuel oil practices as supplemented by ANSI N195
(Ref. 3). The fuel oil properties govemed by these SRs are the water and
sediment content, the kinematic viscosity, specific gravity (or API gravity),
and impurity level.

1

The DG lubrication system is designed to provide sufficient lubrication to
permit proper operation of its associated DG under all loading conditions.
The system is required to circulate the lube oil to the diesel engine
working surfaces and to remove excess heat generated by friction during
operation. The contained volume of lube oil in each diesel engine
crankcase is sufficient to allow full load operation for greater than 7 days.
With a contained volume equivalent to the " add oil" mark on the dipstick, a
10 day supply is available to support full load operation of the engine.
The lube oil system is designed with an automatic makeup supply that
begins makeup before the low level alarm is received and before reaching
the " add oil" level on the dipstick.

.

|
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Diesel Fuel Om Lube Oil, and Storting Air
B 3.8.3

-BASES -

BACKGROUND- _ The capacity and c)ntrols associated with the lube oil system are
g

;mntinued) - sufficient to ensure a minimum of 7 days of operation. Refer to the table
below:

Nsc@im Approximate Crankcase
Volume

High level alarm 1215 gallons
Dipstick " full" mark 1200 gallons

Automatic Makeup valve isolates 1143 gallons
Automatic makeup valve opens 1063 gallons

Low level alarm 963 gallons
Dipstick " add oil' mark (10 day supply) 948 gallons

7 day supply 750 gallons
6 day supply 686 gallons

.

Unusable volume in crankcase 300 gallons

The dipstick is not capable of measuring below 948 gal; levels below this
amount are measured using alternate methods.

Each DG has an air start system with adequate capacity for five
successive start attempts on the DG without recharging the air start
receiver (s). The air start system fcr each DG has two redundant trains
each with a separate air receiver. A single train has adequate capacity for
five successive start attempts without recharging; however, a single
receiver must be at a higher air pressure than two receivers to support
this starting capability.

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
SAFETY ANALYSES analyses in the USAR, Chapter 6 (Ref. 4), and in the USAR, Chapter 15

(Ref. 5), assume Engineered Safety Feature (ESF) systems are
OPERABLE. The DGs a.e designed to provide sufficient capacity,
capability, redundancy, and reliability to ensure the availability of
necessary power to ESF systems so that fuel, Reactor Coolant System
and containment design limits are not exceeded. These limits are
discussed in more detail in the Bases for Section 3.2, Power Distribution
Limits; Section 3.4, Reactor Coolent System (RCS); and Section 3.6,
Containment Systems.

Since diesel fuel oil, lube oil, and the air start subsystem support the
,

operation of the standby AC power sources, they satisfy Criterion 3 of the
|

10 CFR 50.36(c)(2)(ii).

_._
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Diesel Fuel Oil, Lube Oil, cnd St:rting Air
B 3.8.3 -

BASES -

i

LCO _ Stored diesel fuel oilis required to have sufficient supply for 7 days of full j
load operation.- It is also required to meet specGc standards for quality.

- Additionally, sufficient lubricating oil supply muJt be available to ensure
the capability to operate at full load for 7 days. This requirement, in
conjunction with an ability to obtain replacement supplies within 7 days,
supports the availability of DGs required to shut down the reactor and to
maintain it in a safe condition for an anticipated operational occurrence
(AOO) or a postulated DBA with loss of offsite power. DG day tank fuel
requirements, as well as transfer capability from the storage tank to the
day tank, are addressed in LCO 3.8.1, "AC Sources- Operating," and
LCO 3.8.2, "AC Sources- Shutdown."

The starting air system is required to have a mUmum capacity for five
successive DG start attempts without recharging the air start receivers.

APPLICABILITY The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to ensure the
availability of the required power to shut down the reactor and maintain it
in a safe shutdown condition after an AOO or a postulated DBA. Since
stored diesel fuel oil, lube oil, and the starting air subsystem support
LCO 3.8.1 and LCO 3.8.2, stored diesel fuel oil, lube oil, and starting air
are required to be within limits when the associated DG is required to be
OPERABLE,

ACTIONS The ACTIONS Table is modified by a Note indicating that separate
Condition entry is allowed for each DG. This is acceptable, since the
Required Actions for each Condition provide appropriate compensatory
actions for each inoperable DG subsystem. Complying with the Required
Actions for one inoperable DG subsystem may allow for continued
operation, and subsequent inoperable DG subsystem (s) are govemed by
separate Condition entry and application of associated Required Actions.

AJ

in this Condition, the 7 day fuel oil supply for a DG is not available.
However, the Condi%n is restricted to fuel oil level reductions that
maintain at least a 6 day supply These circumstances may be caused by
events, such as full load operation required after an inadvertent start while
at minimum required level, or feed and bleed operations, which may be
necessitated by increasing particulate levels or any number of other oil
quality degradations. This restriction allows sufficient time for obtaining
the requisite replacement volume and performing the analyses required

Wolf Creek - Unit 1 B 3.8.3-3 Revision 0
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Diesel Fuel Oil, Lube Oil, end St rting Air
B 3.8.3

BASES

ACTIONS AJ (continued)

prior to addition of fuel oil to the tank. A period of 48 hours is considered
sufficient to complete restoration of the required level prior to declaring
the DG inoperable. This period is acceptable based on the remaining
capacity (> 6 days), the fact that procedures will be initiated to obtain
replenishment, and the low probability of an event during this brief period.

B__;l

With lube oil inventory < 750 gal, sufficient lubricating oil to support 7 days
of continuous DG operation at full load conditions may not be available.
However, the CondLa is restricted to lube oil volume reductions that
maintain at least a 6 day supply. This restriction allows mufficient time to
obtain the requisite replacement volume. A period of 48 hours is
considered sufficient to complete restoration of the required volume prior
to declaring the DG inoperable. This period is acceptable based on the
remaining capacity (> 6 days), the low rate of usage, the fact that
precedures will be initiated to obtain replenishment, and the low
probability of an event during this brief period.

C_:1

This Condition is entered as a result of a failure to meet the acceptance
criterion of SR 3.8.3.3. Normally, trending of particu! ate levels allows
sufficient time to c Tect high particulate levels prior to reaching the limit of
acceptability. Poor sample procedures (botto n sampling), contaminated
sampling equipment, and errors in laboratory analysis can produce
failures that do not follow a trend. Since the presence of particulates does
not mean failure of the fuel oil to bum properly in the diesel engine, and
particulaz concentration is unlikely to change significantly between
Surveillance Frequency intervals, and proper engine performance has
been recently demonstrated (within 31 days), it is prudent to allow a brief
period prior to declaring the associated DG inoperable. The 7 day
Completion Time allows for further evaluation, resampling and re-analysis
of the DG fuel oil.

ACTIONS 11
With the new fuel oil properties defined in the Bases for SR 3.8.3.3 not
within tne required limits, a period of 30 days is allowed for restoring the
stored fuel oil properties. This period provides sufficient time to test the
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Diesel Fuel Oil, Lube Oil, end Stirting Air
B 3.8.3

BASES -

|

ACTIONS DJ (continued) ]
,

|- .

stored fuel oil to determine that the new fuel oil, when mixed with
previously stored fuel oil, remains acceptable, or to restore the stored fuel

| oil properties. This restoration may involve feed and bleed procedures,
l filtering, or combinations of these procedures. Even if a DG start and load
L was required during this time interval and the fuel oil properties were
| outside limits, there is a high likelihood that the DG would still be capable
'

of performing its intended funciion.

Ej

With starting air receiver pressure < 435 psig in both receivers or < 610
psig in one receiver (with only one receiver inservice), sufficient capacity
for five successive DG start attempts does not exist. However, as long as
pressure is 2 250 psig in both receivers or 2 300 psig in one receiver,
there is adequate capacity for at least one start attempt, and the DG can
be considered OPERABLE while the air receiver pressure is restored to
the required limit. A period of 48 hours is considered sufficient to
complete restoration to the required pressure prior to declaring the DG
inoperable. This period is acceptable based on the remaining air start
capacity, the fact that most DG starts are accomplished on the first
attempt, and the low probability of an event during this brief period.

u 1

With a Required Action and associated Completion Time not met, or one
or more DG's fuel oil, lube oil, or starting air subsystem not within limits for
reasons other than addressed by Conditions A through E, the associated
DG may be incapable of performing its intended function and must be
immediately declared inoperable. "For reasons other than addressed by
Conditions A through E" means "neither within the SR limits nor within the
limits specified by Conditions A through E."

SURVEILLANCE SR 3.8.3.1
REQUIREMENTS

This SR provides verification that there is an adequate inventory of fuel oil
in the storage tanks to support each DG's operation for 7 days at full load.
The 7 day period is sufficient time to place the unit in a safe shutdown
condition and to bring in replenishment fuel from an offsite location.

| |'
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Desel Fuel Oil, Lube Oil, and Stirting Air
B 3 0.3

BASES -

SURVEILI.ANCE SR 3.8.3.1 (continued)
REQUIREMENTS

The 31 day Frequency is adequate to ensure that a sufficient supply of
fuel oil is available, since low level alarms are provided and unit operators
would be aware of any large uses of fuel oil during this period.

SR 3.8.3.2

This Surveillance ensures that sufficient tube oil inventory is available to
support at least 7 days of fullload operation for each DG. The 750 gal
requirement is based on the DG manufacturer consumption values for the
run time of the DG. The required inventory is contained entirely within the
engine crankcase. There are several methods available to verify the lube
oil volume. The preferred method is to verify normal levels on the
dipstick. Other, indirect, methods such as the local level indicator or the
absence of a low level alarm are acceptable as secondary methods.

A 31 day Frequency is adequate to ensure that a sufficient lube oil supply
is onsite, since DG starts and run time are closely monitored by the unit
staff.

SR 3.8.3.3

The tests listed below (in accordance with the Diesel Fuel Oil Testing
Program in tweification 5.5.13) are a means of deternining v, ether new
fuel oil is of .he appropriate grade and has not been contaminated with
substances that would have an immediate, detrimental impact on diesel

)

engine combustion. If results from these tests are within acceptable '

limits, the fuel oil may be added to the storage tanks without concem for
contaminating the entire volume of fuel oil in the storage tanks.

These tests are to be conducted prior to adding the new fuel to the
storage tank (s), but in no case is the time between receipt of new fuel and
conducting the tests to exceed 31 days. The tests, limits, and applicable
ASTM Standards are as follows:

a. Sample the new fuel oil in accordance with ASTM D4057-81
(Ref. 6);

!
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Diesel Fuel Oil, Lube Oil, end Strrtino Air
B 3.8.3

i

BASES

SURVEILLANCE SR 3.8.3.3 (continued)
REQUIREMENTS

b. Verify in accordance with the tests specified a ' 4 D975-81
(Ref. 6) that the sample has an API Gravity of ' m 0.3 degrees at
60*F, or a specific gravity of within 0.0016 at 60md F when
compared to the supplier's certificate, or an absolute specific gravity
at 60/60 F of 2 0.83 and s 0.89 or an API gravity at 60 F of 2 27 F
and s 39 F, a kinematic viscosity at 40 C of 21.9 centistokes and
s 4.1 centistokes, and a flash point of 2125 F; and

c. A water and sediment content of s 0.05% when tested in
accordance with ASTM D1796-83. j

Failure to meet any of the above limits is cause for rejecting the new fuel
oil, but does not represent a failure to meet the LCO concem since the
fuel oil is not added to the storage tanks.

Within 31 days following the initial new fuel oil sample, the fuel oil is
analyzed to establish that the other properties specified in Table 1 of
ASTM D975-81 (Ref. 7) are met for new fuel oil when tested in
accordance with ASTM D975-81 (Ref. 6), except that the analysis for
sulfur may be performed in accordance with ASTM D1552-79 (Ref. 6),
ASTM D4294-90, or ASTM D2622-82 (Ref. 6). If the sulpher analysis is
performed using ASTM D129 (as specified by ASTM D975-81), ion
chromatography may be used as an attemative to the gravimetric
analysis. The 31 day period is acceptable because the fuel oil properties ,

'

of interest, even if they were not within stated limits, would not have an
immediate effect on DG operation. This Surveillance ensures the
availability of high quality fuel oil for the DGs.

Fuel oil degradation during long term storage shows up as an increase in
particulate, due mostly to oxidation. The presence of particulate does not
mean the fuel oil will not bum properly in a diesel engine. The particulate
can cause fouling of filters and fuel oil injection equipment, however,
which can cause engine failure.

Particulate concentrations should be determined based on ASTM D2276-
83, Method A (Ref. 6). This methc*d involves a gravimetric determination
of total particulate concentration in the fuel oil and has a limit of 10 mg/l.
The filter size for the determination of particulate contamination will be 3.0 l

microns instead of 0.8 micron as specified by ASTM D2276-83. The j

filtered amount of diesel fuel oil will be approximately one liter, when ;

i possible. It is acceptable to obtain a field sample for subsequent

| laboratory testing in lieu of field testing.
1
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Diesel Fuel Oil, Lube Oil, rnd Starting Air
B 3.8.3

BASES -

SURVEILLANCE SR 3.8.3.4
REQUIREMENTS
(continued) The Frequency of this test takes into consideration fuel oil degradation

trends that indicate that particulate concentration is unlikely to change
significantly between Frequency intervals.

This Surveillance ensures that, without the aid of the refill compressor,
sufficient air start capacity for each DG is available. The system design
requirements provide for a minimurn of five engine start cycles without
recharging. A start cycle is defined as 3 seconds of cranking time or
approximately 2 to 3 engine revolutions. The pressures specified in this
SR are intended to reflect the lowest value at which the five starts can be
accomplished with air supplied from one or two receivers.

The 31 day Frequency takes into account the capacity, capability,
redundancy, and diversity of the AC sources and other indications
available in the control room. including alarms, to alert the operator to
below normal air start pressure.

SR 3.8.3.5

Microbiological fouling is a major cause of fuel oil degradation. There are
numerous bacteria that can grow in fuel oil and cause fouling, but all must
have a water environment in orc er to survive. Removal of water from the
fuel storage tanks once every 31 days eliminates the necessary
environment for bacterial survival. This is the most effective means of
controlling microbiological fouling. In addition, it eliminates the potential
for water entrainment in the fuel oil during DG operation. Water may
come from any of several sources, including condensation, ground water,
rain water, and contaminated fuel oil, and from breakdown of the fuel oil
by bacteria. Frequert checking for and removal of accumulated water
minimizes fouling ar.d provides data regarding the water *+t integrity of
the fuel oil system. The Surveillance Frequencies are -,ished by
Regulatory Guide 1.137 (Ref. 2). This SR is for preventive maintenance.
The presence of water does not necessarily represent failure of this SR,

1

provided the accumulated water is removed during performance of the |
Surveillance. ,

i

!
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Diesel Fu;l Oil, Lube Oil, and Starting Air
|

B 3.8.3 I

BASES -

REFERENCES. 1. USAR, Section 9.5.4.2.

2. Regulatory Guide 1.137. I

|

3. ANSI N195-1976, Appendix B. -

.

4. USAR, Chapter 6.

5. USAR, Chapter 15.

6. ASTM Standards: D4057-81; D975-81; D1552-79; D1796-83;
D2622-82; D2276-83, Method A; D4294-90.

7. ASTM Stiendards, D975, Table 1.
. .

.
.

|
J

|
-j

|

|
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DC Sources-OperCting
B 3.8.4

i

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.4 DC Sources-Operating .

I

BASES

BACKGROUND The station DC electrical power system provides the AC emergency
| power system with control power.' It also provides both motive and control
| power to selected safety related equipment and preferred AC vital bus
| power (via inverters). As required by 10 CFR 50, Appendix A, GDC 17

(Ref.1), the DC electrical power system is designed to have sufficient
i- independence, redundancy, and testability to perform its safety functions,

assuming a single failure. The DC electrical power system also conferms
to the recommendations of Regulatory Guide 1.6 (Ref. 2) and IEEE-308

'

(Ref. 3). ,

|

!

The 125 VDC electrical power system consists of two independent and
L redundant Class 1E DC electrical power subsystems (Train A and Train
| B). Each DC electrical subsystem consists of two 125 VDC batteries, two

battery chargers, one spare battery charger, and all the associated control !
equipment and interconnecting cabling.

During normal operatiori, the 125 VDC load is powered from the battery ;

chargers with the batteries floating on the system, in case of loss of !

normal power to the battery charger, the DC load is automatically
powered from the station batteries.

The Train A and Train B DC electrical power subsystems provide the
|control power for associated Class 1E AC power load group,4.16 kV

sveitchgear, and 480 V load centers. The DC electrical power subsystems !

also provide DC electrical power to the inverters, which in turn power the
AC vital buses.

The DC power distribution system is described in more detail in Bases for
LCO 3.8.9, " Distribution System - Operating," and LCO 3.8.10
" Distribution Systems - Shutdown."

'

Each battery has adequate storage capacity to carry the required load
continuously for at least a 240 minute duty cycle with margin as discussed
in the USAR, Chapter 8 (Ref. 4).

| Each 125 VDC battery is separately housed in a ventilated room apart
| ' from its charger and distribution centers. Each subsystem is located in an

-

area separated physically and electrically from the other subsystem to
L ensure that a single failure in one subsystem does not cause a failure

i
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DC Sources-Operating
B 3.8.4 |

|

BASES -

BACKGROUND in a redundant subsystem. While the DC buses in each subsystem share
(continued) a spare battery charger, there is no sharing between redundant Class 1E

subsystems, such as batteries, battery chargers, or distribution panels.

The batteries for Train A and Train B DC electrical power subsystems are
caed to produce required capacity at 80% of nameplate rating,
corresponding to warranted capacity at end of life cycles and the 100%
design demand. Battery size is based on 125% of required capacity and,

- after selection of an available commercial battery, results in a battery
capacity in excess of 150% of renuired capacity. The voltage limit is
2.14 V per cell, which corresponds to a total minimum output voltage of
128.4 V per battery as recommended by the battery manufacturer for a

.

minimum float voltage. The criteria for sizing large lead storage batteries ']
are defined in IEEE-485 (Ref. 5). '

Each Train A and Train B DC battery charger has ample power output i

capacity for the steady state operation of connected loads required during
~

f
normal operation, while at the same time maintaining its battery bank fully
charged. Each battery charger also has sufficient capacity to restore the
battery from the design minimum charge to its fully charged state within
12 hours while supplying normal stea6 ate loads discussed in the
USAR, Chapter 8 (Ref. 4).

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
SAFETY ANALYSES analyses in the USAR, Chapter 6 (Ref. 6), and in the USAR, Chapter 15

(Ref. 7), assume that Engineered Safety Feature (ESF) systems are
OPERABLE. The DC electrical power system provides normal and
emergency DC electrical power for the DGs, emergency auxiliaries, and
control and switching during all MODES of operation.

The OPERABILITY of the DC sources is consistent with the initial
assumptions of the accident analyses and is based upon meeting the
design basis of the unit. This includes maintaining the DC sources
OPERABLE during accident conditions in the event of:

a. An assumed loss of all offsite AC power or all onsite AC power; and

b. A worst case single failure.

The DC sources satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).

LCO The DC electrical power subsystems (Train A and Train B), each
subsystem consisting of batteries and battery chargers, as shown in the

Wolf Creek - Unit 1 B 3.8.4-2 Revision 0
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BASES -
,

|

! LCO table below, and the corresponding control equipment and interconnecting
| (continued) cabling supplying power to the associated bus within the train, are
j- required to be OPERABLE to ensure the availability of the required power

to shut down the reactor and mair%n it in a safe condition after an
anticipated operational occurrence (AOO) or s postulated DBA.

!

(

| TRA!!! A TRAIN B

Bus NK03
Bus NK01 energized from Bus NK02 Bus NK04

energized from Battery NK13 energized from energized from
,

Battery NK11 and and Battery NK12 and Battery NK14
' Charger NK21 Charger NK23 Charger NK22 and

or or or Charger NK24 or
| Spare Charger Spare Charger Spare Charger Spare Charger

NK25 (powered - NK25 (powered NK26 (powered NK26 (powered
from AC Load from AC Load from AC Load from AC Load
Center NG01) Center NG01) Center NG04) Center NG04) !

_

'

Loss of any train DC electrical power subsystem does not prevent the
minimum safety function from being performed (Ref. 4).

An OPERABLE DC electrical power subsystem requires all required
batteries and respective chargers, as shown in the table, to be operating
and connected to the associated DC bus (es).

The spare charger 's maintained energized (except during maintenance
activities) when not in serv" 4 allow immediate (<2 hours) alignment to
the battery bank and bus when the associated charger is inoperable. The
preferred DC electrical source alignment consists of the normal chargers
(NK21, NK22, NK23, and NK24) supplying the associated battery bank
and bus. (Ref.12)

APPLICABILITY The DC electrical power sources are required to be OPERABLE ini
MODES 1,2,3, and 4 to ensure safe unit operation and to ensure that:

'

Acceptable fue; design limits and reactor coolant pressurea.;_

boundary limits sre not exceeded as a result of AOOs or abnormal
transients; and

( b. Adequate core cooling is provided, and containment integrity and
( other vital functions are maintained in the event of a postulated

DBA.

_
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DC Sources-Operating
B 3.8.4

BASES -

APPLICABILITY . The DC electrical power requirements for MODES 5 and 6 are addressed I

(continued)_ in the Bases for LCO 3.8.5, "DC Sources - Shutdown."

~ ACTIONS A.1,
_

Condition A represents one train with a loss of ability to completely
respond to an event, and a potential loss of ability to remain energized
during normal operation. It is, therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for
complete loss of DC power to the affected train. The 2 hour limit is |

consistent with the allowed time for an inoperable DC distribution system
j

train.
1
1

If one of the required DC electrical power subsystems is inoperable, the
rem &.!r.g DC electrical power subsystem has the capacity to support a _

safe shutdown and to mitigate an accident condition. Since a subsequent -

worst case single failure would, however, result in the complete loss of the
remaining 125 VDC electrical power subsystems with attendant loss of
ESF functions, continued power operation should not exceed 2 hours.
The 2 hour Completion Time is based on Regulatory Guide 1.93 (Ref. 8)
and reflects a reasonable time to assess unit status as a function of the
inoperable DC electrical power subsystem and, if the DC electrical power
subsystem is not restored to OPERABLE status, to prepare to effect an
orderly and safe unit shutdown.

!

)
B.1 and B.2

If the inoperable DC electrical power subsystem cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within 6 hours and to

,

MODE 5 within 36 hours. The allowed Completion Times are reasonable, |
based on operating experience, to reach the required unit conditions from |
full power conditions in an orderly manner and without challenging plant |
systems. The Completion Time to bring the unit to MODE 5 is consistent
with the time required in Regulatory Guide 1.93 (Ref. 8).

I
i

SURVE!LLANCE SR 3.8.4.1 |
REQUIREMENTS |

Verifying battery terminal voltage while on float charge helps to ensure the |
effectiveness of the charging system and the ability of the batteries to
perform their intended function. Float charge is the condition in which the

Wolf Creek - Unit 1 - B 3.8.4-4 Revision 0
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DC Sources-Operating
B 3.8.4 )

I
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| BASES -

SURVEILLANCE SR 3.8.4.1.(continued)
REQUIREMENTS i

charger is supplying the continuous charge required to overcome the
intemal losses of a battery (or battery cell) and maintain the battery (or a
battery cell) in a fully charged state. The voltage requirerr.ents are based
on the nominal design voltage of the battery and are consistent with the
initial voltages assumed in the battery sizing calculations. The 7 day
Frequency is consistent with IEEE-450 (Ref. g). This SR applies only to
those chargers connected to a battery bank and bus. (Ref.12)

L

SR 3.8.4.2

i

Visualinspe:: tion to detect corrosion of the battery cells and connections,
or measurement of the resistance of each intercell, and terminal
connection, provides an indication of physical damage or abnorrpal
deterioration that could potentially degrade battery performance. The

! visual inspection is to detect corrosion in cell post connection area;
corrosion outside the connection area is not an OPERABILITY concern
and would not require measuring resistance.

I
The Surveillance Frequency for these inspections, which can detect d

conditions that can cause power losses due to resistance heating, is
92 days. This Frequency is considered acceptable based on operating
experience related to detecting corrosion trends.

]

SR 3.8.4.3

Visual inspection of the battery cells, cell plates, and battery racks .

provides an indication of physical damage or abnormal deterioration that {
could potentially degrade battery performance. The presence of physical
damage or deterioration does not necessarily represent a failure of this

| SR, provided an evaluation determines that the physical damage or
'

deterioration does not affect the OPERABILITY of the battery (its ability to
perform lis design function.)

The 18 month Frequency for this SR is based on operational experience.

SR 3.8.4.4 and SR 3.8.4.5
,

Visual inspection and resistance measurements of intercell, and terminal
connections provide an indication of physical damage or abnormal
deterioration that could indicate degraded battery condition. The

- Wolf Creek - Unit 1 B 3.8.4-5 Revision 0
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BASES -

SURVEILLANCE SR 3.8.4.4 and SR 3.8.4.5 (continued)
REQUIREMENTS

I anticorrosion material is used to help ensure good electrical connections
and to reduce terminal deterioration. The visual inspection for corrosion is
not intended to reouire removal of and inspection under each terminal
connection. The removal of visible corrosion is a preventive maintenance
SR. The pmsence of visible corrosion does not necessarily represent a
failure of this SR provided visible corrosion is removed during I

f
performance of SR 3.8.4.4.

L
The Surveillance Frequencies of 18 months are besed on operational
experience. 4

.2

. SR 3.8.4.6

This SR requires tnat each battery charger be capable of supplying
'

300 amps and 128.4 V for 2: 1 hour. These requirements are based on
the design rating of the chargers (Ref. 4). According to Regulatory

'

Guide 1,32 (Ref.10), the battery charger supply is required to be based
on the largest combined demands of the various steady state loads and
the charging capacity to restore the battery from the design minimum
charge state to +he fully charged state, irrespective of the st' Jus of the unit
during these demand occurrences. The minimum required amperes and
duration ensures that these requirements can be satisfied.

The Surveillance Frequency is acceptable, given the unit conditions
required to perform the test and the other administrative controls existing
to ensure adequate charger performt.nce during these 18 month intervals.
In addition, this Frequency is intended to be consistent with expected fuel
cycle lengths.

SR 3.8.4.7

A battery service test is a special test of battery capability, as found, to
satisfy tne design requirements (battery duty cycle) of the DC electrical 1

#power system. The discharge rate and test length should correspond to
the design duty cycle requirements as specified in Reference 4.

The Surveillance Frequency of 18 months is consistent with the
recommendations of Regulatory Guide 1.32 (Ref.10) and Reg' ulatoor
Guide 1.129 (Ref.11), which state that the battery service test should be
performed during refueling operations or at some other outage, with
intervals between tests, not to exceed 18 months.

!

-
4

i
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DC Sources-Operating
B 3.8.4

BASES -

1
SURVEILLANCE SR 3.8.4.7 (continued) i
REQUIREMENTS '

This SR is modified by two Notes. Note 1 allows the performance of a !
modified performance discharge test in lieu of a service test.

1

The modified performance discharge test is a simulated duty cycle
consisting of just two rates; the one minute rate published for the battery
or the largest current load of the duty cycle, followed by the test rate
employed for the performance test, both of which envelope the duty cycle
of the service test. Since the ampere-hours removed by a rated one
minute discharge represents a very small portion of the battery capacity,
the test rate can be changed to that for the performance test without
compromising the results of the performance discharge test. The battery
terminal voltage for the modified performance discharge test should

) remain aDove the minimum battery terminal voltage specified in the
battery service test for the -duration of time equal to that of the service test.

A modified pedormance discharge test is a test of the battery capacity
and its ability to provide a high rate, short duration load (usually the
highest rate of the duty cycle). This will often confirm the battery's ability
to meet the critical period of the load duty cycle, in addition to determining,

,
its percentage of rated capacity, initial conditions for the modifed J

performance discharge test should be identical to those specifed for a
servis e test.

The reason for Note 2 is that performing the Surveillance would perturb
the electrical distribution system and challenge safety systems.

SR 3.8.4.8

A battery performance discharge test is a test of constant current capacity
of a battery, normally done in the as found condition, after having been in
service, to detect any change in the capacity determined by the
acceptance test. The test is intended to trend overall battery degradation
due to age and usage.

A battery modified performance discharge test is described in the Bases
for SR 3.8.4.7. Either the battery performance discharge test or the
modifed performance discharge test is acceptable for satisfying SR
3.8.4.8; however, only the modifed performance discharge test may be

'

used to satisfy SR 3.8.4.8 while satisfying the requirements of SR 3.8.4.7
at the same time.

i
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B 3.8.4

i

BASES -

j SURVEILLANCE - SR 3.8.4.8 (continued)
REQUIREMENTS

'

The manufacturer recommends that the battery be replaced if its capacity
is below 80% of the manufacturers rating. A capacity of 80% shows that

' the battery rate of deterioration is increasing, even if there is ample
.

)
capacity to meet the load requirements. However, based on discussions
with the NRC associated with the AT&T round cell batteries (Reference

'13), the SR specifies a battery capacity of 85%. If battery capacity is
below 85% of the manufacturer's rating, the battery is to be replaced. The
battery capacity is determined using the manufacturers minimum lifetime
rating. Adverse trends in the battery capacity identifed during the
performance of this SR are evaluated in accordance with the corrective

~
action' program.

The Surveillance Frequency for this test is normally 60 months, if the|

battery shows degradation, or if the battery has reached 85% of its
expected life and capacity is < 100% of the manufacturers rating, the
Surveillance Frequency is reduced to 18 months. However, if the battery
shows no de9tadation but has reached 85% of its expected life, the
Surveillance Frequency is only reduced to 24 months for batteries that
retain capacity 2100% of the manufacturers rating. Degradation is
indicated, according to IEEE-450 (Ref. 9), when the battery capacity
drops by more than 10% relative to its capacity on the previous
performance test or when it is 210% below the manufacturers rating.

This SR is modified by a Note. The reason for the Note is that performing
the Surveillance would perturb the electrical distribution system and
challenge safety systems.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 17.

2. Regulatory Guide 1.6, March 10,1971.

3. IEEE-308-1978.

4. USAR, Chapter 8.

5. IEEE-485-1983, June 1983.

6. . USAR, Chapter 6.

t 7. USAR, Chager 15.<

8. Regulatory Guide 1.93, December 1974.

|
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BASES -

L
|

REFEFu_NCES 9. IEEE-450-1995. f
(continued) 1

'
i 10. Regulatory Guide 1.32, February 1977.10. Regulatory
| * Guide 1.32, February 1977. Regulatory Guide 1.129,

| December 1974.

p 11. NRC letter (J. Stone to O. Maynard) dated February 10,1997:
i'

" Wolf Creek Generating Station - Amendment No.104 to Facility )
Operating License No. NPF-42."

12. NRC Inspection Report 50-482/98-12, Paragraph e.16.
. . _ .

. .. .. _ . . . . . . .

'
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DC Sources - Shutdown
B 3.8.5

B 3.8 ELECTRICAL POWER SYSTEMS i

B 3.8.5 DC Sources - Shutdown

BASES

BACKGROUND A description of the DC sources is provided in the Bases for LCO 3.8.4,
"CC Sources-Operating."

APPLICABLE The initial conditions of Design Basis Accident and transient analyses in
SAFETY ANALYSES the USAR, Chapter 6 (Ref.1) and Chapter 15 (Ref.'2), assume that

Engineered Safety Feature systems are OPERABLE. The DC electrical j
power system provides normal and emergency DC electrical power for
the diesel generators, emergency auxiliaries, and control and switching
during all MODES of operation.

The OPERABILITY of the DC subsystems is consistent with the initial
assumptions of the accident analyses and the requirements for the
supported systems' OPERABILITY.

The OPERABIL TY of the minimum DC electrical power sources during
MODES 5 and 6 ensures that:

.

a. The unit can be maintained in the shutdown or refueling condition
for extended periods;

b. Sufficient instrumentation and control capability is available for
')

monitoring and maintaining the unit status; and

c. Adequate DC electrical power is provided to mitigate events
postulated during shutdown, such as a fuel handling accident.

In general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis
Accidents (DBAs) that are analyzed in MODES 1,2,3, and 4 have no
specific analyses in MODES 5 and 6. Worst case bounding events are ,

Ideemed not credible in MODES 5 and 6 because the energy contained
within the reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the probabilities of
occurrence being significantly reduced or eliminated, and in minimal )
consequences. Those deviations from DBA analys.4 assumptions and !

l
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DC Sources - Shutdown
B 3.8.5

BASES' -

APPLICABLE . design requirements during shutdown conditions are allowed by the LCO
SAFETY ANALYSES for required systems.

(continued)
During MODES 1,2,3, and 4, various deviations from the analysis
assumptions and design requirements are allowed within the Required
Actions. This allowance is in recognition that certain testing and
maintenance activities must be conducted provided an acceptable level of
risk is not exceeded. During MOD 8ES 5 and 6, performance of a
significant nuniber of required testing and maintenance activities is also
required. In MODES 5 and 6, the activities are generally planned and
admin:stratively controlled. Relaxations from MODE 1,2,3, and 4 LCO
requirements are acceptable during shutdown modes based on: 2

a. The fact that time in an outage is limited. This is a risk prudent goal
as well as a utility economic consideration.

b. Requiring appropriate compensatory measures for certain
'

- conditions. These may include administrative controls, reliance on
systems that do not necessarily meet typical design requirements
applied to systems credited in operating MODE analyses, or both.

c. Prudent utdity consideration of the risk associated with multiple
activities that could affect multiple systems.

f
'

c. Maintaining, to the extent practical, the ability to perform' required
fun::tions (even if not meeting MODE 1,2,3, and 4 OPERABILITY
requirements) with systems assumed to function during an event.

In addihon to the requirements established by the Technical
Specifications, the plant staff must also manage shutdown tasks and
electrical support to maintain risk at an acceptably low value.

As required by the Technical Specifications, one train of the required
equipment during shutdown conditions is supoorted by one train of AC
and DC power and distruttion. The availability of additional equipment,
both redundant equipment as required by the Technical Specifications
and equipment not required by the specifications, contributes to risk
reduction and this equipment should be supported by reliable electrical
power systems. Typically the Class 1E power sources and distribution
systems of the unit are used to power this equipment because these
power and distribution systems are available and reliable. When portions
of the Class 1E power or distribution systems are not available (usually as

| a result of maintenance or modifications), other reliable power sources or
distribution are used to provide the needed electrical support. The plant
staff assesses these attemate power sources and distribution systems to

.
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BASES -

I

APPLICABLE assure that the desired level of minimal risk is maintained (frequently
SAFETY ANALYSES referred to as maintaining e desired defense in depth). The level of
(continued) detail involved in the assessment will vary with the significance of the

L equipment being supported. In some cases, prepared guidelines are
used which include controls designed to manage risk and retain the
desired defense in depth.

The DC sources satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).

LCO One DC electrical power subsystem and the corresponding control
equipment and interconnecting cabling within the train, are required to be
OPERABLE to support one train of the DC electrical power distribution
systems required by LCO 3.8.10, " Distribution Systems - Shutdown." The

,

required DC electrical power subsystem (Train A or Train B) consists of |
two DC buses energized from the associated batteries and chargers or

| spare charger powered from the respective Class 1E 480 V load center
; and the corresponding control equipment and interconnecting cabling
I within the train. This ensures the availability of sufficient DC electrical

power sources to operate the unit in a safe manner and to mitigate the
consequences of postulated events during shutdown (e.g., fuel handling
accidents).

The required DC electrical power distribution subsystem is supported by |
one train of DC electrical power system.' When the second DC electrical

'

power distribution train (subsystem) is needed to support redundant
required systems, equipment and components, the second train may be ;

H energized from any available source. The available source must be Class |

L 1E or another reliable source. The available source must be capable of I
'

supplying sufficient DC electrical power such that the redundant D

components are capable of performing their specified safety functions's) I
'

! (implicitly required by the definition of OPERABILITY). Otherwise, the
supported components must be declared inoperable and the appropriate,

| conditions of the LCOs for the redundant components must be entered. !

|

APPLICABILITY. The DC electrical power sources required to be OPERABLE in MODES 5 ;

and 6 provide assurance that: |

|. a. Required features to provide adequate coolant inventory makeup

|. are available for the irradiated fuel assemblies in the core;
i.
I .b. Required features needed to mitigate a fuel handling accident are

available;

,
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DC Sources - Shutdown
B 3.8.5

BASES

APPLICABILITY c. Required features necessary to mitigate the effects of events that
(continued) can lead to core damage during shutdown are available; and

I)
d. Instrumentation and control capabilty is availab'e for monitoring

and maintainag the unit in a cold shutdown condition or refueling
condition.

The DC electrical power requirements for MODES 1, 2,3, and 4 are
covered in LCO 3.8.4.

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4

By allowing the option to declare required features inoperable with the
associated DC power source (s) inoperable, appropriate restrictions wil be
implemented in accordance with the affected required features LCO
ACTIONS. In many instances, this option may involve undesired {
administrative efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE ALTERATIONS,
movement of irradiated fuel assemblies, and operations involving positive
reactivity additions). The Required Action to suspend positive reactivity
additions does not preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.

Suspension of these activities shall not preclude completion of actions to
establish a safe conservative condition. These actions minimize
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required DC electrical power
subsystem and to continue this action until restoration is accomplished in
order to provide the necessary DC electrical power to the unit safety
systems.

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required DC
electrical power subsystem should be completed as quickly as possible in
order to minimize the time during which the unit safety systems may be
without sfficient power.

SURVEILLANCE SR 3.8.5.1
REQUIREMENTS

SR 3.8.5.1 requires performance of all Surveillances required by
SR 3.8.4.1 through SR 3.8.4.8. Therefore, see the corresponding Bases
for LCO 3.8.4 for a discussion of each SR.

Wolf Creek - Unit 1 B 3.8.5-4 Revision 0
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DC Sources - Shutdown
B 3.8.5

EASES -

6

SURVEILLANCE SR 3.8.5.1 (continued)
REQUIREMENTS

This SR is modified by a Note. The reason for the Note is to preclude I

requiring the OPERABLE DC sources from being discharged below their fcapability to provide the required power supply or otherwise rendered j
inoperable during the performance of SRs. It is the intent that these SRs '

must still be capable of being met, but actual performance is not required.

REFERENCES 1. USAR, Chapter 6.

2. USAR, Chapter 15.

..

!

|
|

|
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Batt:ry Cill Perrmstsrs
B 3.8.6

B 3.8 ELECTRICAL POWER SYSTEMS -

B 3.8.6 Battery Cell Parameters

BASES

BACKGROUND This LCO delineates the limits on electrolyte temperature, level, float
voltage, and specific gravity for the DC power source batteries. A
discussion of these batteries and their OPERABILITY requirements is
provided in the Bases for LCO 3.8.4, "DC Sources - Operating," and
LCO 3.8.5,"DC Sources. Shutdown."

APPLICABLE- The initial conditions of Design Basis Accident (DBA) and trr nsient
SAFETY ANALYSES analyses in the USAR, Chapter 6 (Ref.1) and Chapter 15 (Ref. 2),

assume Engineered Safety Feature systems are OPERABLE. The DC
electrical power system provides normal and emergency DC electrical
power for the diesel generators, emergency auxiliaries, and control and
switching during all MODES of operation.-

The OPERABILITY of the DC electrical power subsystems is consistent
. with the initial assumptions of the accident analyses and is based upon
meeting the design basis of the unit. This includes maintaining at least
one train of DC sources OPERABLE during accident conditions, in the
event of:

a. An assumed loss of all offsite AC power or all onsite AC power; and

b. A worst case single failure.

Battery cell parameters satisfy the Criterion 3 of the 10 CFR
50.36(c)(2)(ii).

.

LCO Battery cell parameters must remain within acceptable limits to ensure
availability of the required DC power to shut down the reactor and
maintain it in a safe condition after an anticipated operational occurrence
or a postulated DBA. Electrolyte limits ae conservatively established,
allowing continued DC electrical power system function even with
Category A and B limits not met.

APPLICABILITY The battery cell parameters are required solely for the support of the
associated DC electrical power subsystems (Train A and Train B).
Therefore, battery electrolyte is only required when the DC power source

Wolf Creek - Unit 1 B 3.8.6 1 Revision 0
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Batt:ry C:ll Percmetw
B ?.8.6

BASES

APPLICABILITY is required to be OPERABLE. Refer to the Applicability discussion in
(continued) . Bases for LCO 3.8.4 and LCO 3.8.5.

ACTIONS The ACTIONS Table is modified by a Note indicating that separate
Condition entry is allowed for each battery. This is acceptable since the
Required Actions provide appropriate compensatory actions for each
battery cell parameter not within limits.

A.1, A.2, and A.3

With one or more cells in one or more batteries not within limits (i.e.,
~

Category A limits not met, Category B limits not met, or Category A and B
limits not met) but within the Category C limits specified in Table 3.8.6-1 in -
the accompanying LCO, the battery may be degraded but there is still
sufficient capacity to perform the intended function. Therefore, the
affected battery is not required to be considered inoperable solely as a
result of Category A or B limits not met and operation is permitted for a
limited period.

The pilot cell electrolyte level and float voltage are required to be verified
to meet the Category C limits within 1 hour (Required Action A.1). This
check will provide a quick indication of the status of the remainder of the
battery cells. One hour provides time to inspect the electrolyte level and
to confirm the float vc!tage of the pilot cells. One hour is considered a
reasonable amount of time to perform the required verification.

Verification that the Category C limits are met (Required Action A.2)
provides assurance that during the time needed to restore the parameters
to the Category A and B limits, the battery is still capable of performing its
intended function. A period of 24 hours is allowed to complete the initial
verification because several measurements must be obtained for each
connected cell. Taking into consideration both the time required to
perform the required verification and the assurance that the battery cell
parameters are not severely degraded, this time is considered
reasonable. The verification is repeated at 7 day intervals until the
parameters are restored to Category A or B limits.

Continued operation is only permitted for 31 days before battery cell
parameters must be restored to within Category A and B limits. With the
consideration that, while battery capacity may be cegraded, sufficient
capacity exists to perform the intended function and to allow time to fuliy
restore the battery cell parameters to normal limits, this time is acceptable
prior to declaring the battery inoperable.

Wolf Creek - Unit 1 B 3.8.6-2 Revision 0
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B 3.8.6

BASES -

ACTIONS BJ
(continued)

With one or more batteries with one or more battery cell parameters
outside the Category C limit for any connected cell, sufficient capacity to
supply the maximum expected load requirement is not assured and the
corresponding DC electrical power subsystem must be declared
inoperable. Additionally, other potentially extreme conditions, such as not
completing the Required Actions of Condition A within the required
Completion Time or average electrolyte temperature of representative
cells falling below 60 F, are also cause for immediately declaring the
associated DC electrical power subsystem inoperable. IEEE 450
suggests that representative cells be interpreted to mean every sixth cell.

SURVEILLANCE SR 3.8.6.1
REQUIREMENTS

This SR verifies that Category A battery cell parameters are consistent
with IEEE-450 (Ref. 3), which recommends regular battery inspections (at
least one per month) including voltage, electrolyte level, temperature,
level corrected specific gravity, and electrolyte temperature of pilot cells.

SR 3.8.6.2

The quarterly inspection of battery cell parameters is consistent with
IEEE-450 (Ref. 3), in addition, within 7 days of a battery discharge
< 110 V or a battery overcharge > 150 V, the battery must be
demonstrated to meet Category B limits. Transiunts, such as motor
starting transients, which may momentarily cause battery voltage to drop

.

to < 110 V, do not constitute a significant battery discharge provided the I

battery terminal voltage and float current return to pre-transient values. |
This inspection is also consistent with IEEE-450 (Ref. 3), which
recommends special inspections following a severe discharge or !
overcharge, to ensure that no significant degradation of the battery occurs
as a consequence of such discharge or overcharge. ;

i

SR 3.8.6.3
l

This Surveillance verification that the average temperature of
representative cells is 2 60 F, is consistent with a recommendation of
IEEE-450 (Ref. 3), that states that the temperature of electrolytes in
representative cells should be determined on a quarterly basis. IEEE 450
suggests that representative cells be interpreted to mean every sixth ce!).

Wolf Creek - Unit 1 B 3.8.6-3 Revision 0
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'

B 3.8.6

BASES -

SURVEILLANCE SR - 3.8.6.3
REQUIREMENTS

(continued) Lower than normal temperatures act to inhibit or reduce battery cc-~ity.
This SR ensures that the operating temperatures remain within an
acceptable operating range. This limit is based on manufacturer .
recommendations.

Table 3.8.6-1

This table delineates the limits on battery cell parameters for three
different categories. The meaning of each category is discussed below. J

Category A defines the normal parameter limit for each designated pilot
cell in each battery. The cells selected as pilot cells are those whose
temperature, voltage, and electrolyte specific gravity approximate the
condition of the entire battery.

The Category A limits specified for electrolyte level are based on
manufacturer recommendations and are consistent with the guidance in
IEEE-450 (Ref. 3), with the extra 1/4 inch allowance above the high level
indication for operating margin to account for temperatures and charge
effects, in addition to this allowance, footnote a to Table 3.8.6-1 permits
the electrolyte level to be above the specified maximum level during
equalizing charge, provided it is not overflowing. According to the
manufacturer, the electrolyte level may remain high for up to two weeks
following charging. These limits ensure that the plates suffer no physical
damage, and that adequate electron transfer capability is maintained in
the event of transient conditions. IEEE-450 (Ref. 3) recommends that
electrolyte level readings should be made only after the battery has been
at float charge for at least 72 hours.

The Category A limit specified for float voltage is 2 2.14 V per cell. This
value is based on the recommendations of IEEE-450 (Ref. 3), which
states that the float voltage value should be the manufacturer's
recommended minimum cell voltage that will prevent reducing the life
expectancy of the cells. The value of 2.14 V was obtained from the

;

manufacturer for Category A and B.
'

The Category A limit specified for specific gravity for each pilot cell is
21.200 (0.015 below the manufacturer fully charged nominal specific

|
gravity or a battery charging current that had stabilized at a low value).

i
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BASES
-

i

SURVEILLANCE Table 3.8.6-1 (continued)
REQUIREMENTS.

This value is characteristic of a charged cell with adequate capacity.
According to IEEE-450 (Ref. 3), the specific gravity readings are based on
a temperature of 77 F (25'C).

The specific gravity readings are corrected for actual electrolyte
temperature and level. For each 3 F (1.67 C) above 77 F (25 C),1 point
(0.001)is added to the reading,1 point is subtracted for each 3 F below
77*F. The specific gravity of the electrolyte in a cellincreases with a loss
of water due to electrolysis or evaporation.

Category B defines the normal parameter limits for each connected cell.
The term " connecter 8 aall" excludes any battery cell that may be jumpered
out.

The Category B limits specified for electrolyte level and float voltage
(corrected for average electrolyte temperature) are the same as those
specified for Category A and have been discussed above. The
Category B limit specified for specific gravity for each connected cell is
21.195 (0.020 below the manufacturer fully charged, nominal specific
gravity) with the average of all connected cells > 1.205 (0.010 below the I

manufacturer fully charged, nominal specific gravity). These values are j
based on manufacturer's recommendations. The minimum specific ;

gravity value required for each cell ensures that the effects of a highly '

charged or newly installed cell will not mask overall degradation of the
battery.

]
1

Category C defines the allowable limits for each connected cell. These i

values provide assurance that sufficient capacity exists to perfoim the
intended function and maintain a margin of safety. When any battery
parameter is outside the Category C allowable limits, the assurance of
sufficient capacity described above no longer exists, and the battery must
be declared inoperable.

The Category C allowable limits specified for electrolyte level (above the
top of the plates and not overflowing) ensure that the plates suffer no
physical damage and maintain adequate electron transfer capability. The
Category C allowable limit for float voltage is the manufacturer
recommended criterion of > 2.09 V under float charge. Any cell voltage
below this criteria, that is not caused by elevated temperature of the cell,
indicates intemal cell problems and may require cell replacement.

Wolf Creek - Unit 1 B 3.8.6-5 Revision 0
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SURVEILLANCE Table 3.8.6,-1, (continued)
REQUIREMENTS

The Category C allowable limit of average specific gravity 21.195 is
based on manufacturer recommendations (0.020 below the manufacturer
racommended fully charged, nominal specific gravity). In addition to that
limit, it is required that the specific gravity for each connected cell must be
no less than 0.020 below the average of all connected cells. This limit
ensures that the effect o? a fully charged or new cell does not mask
overall degradation of the battery.

The footnotes to Table 3.8.6-1 are applicable to Category A, B, and C
specific gravity. ' Footnote (b) to Table 3.8.6-1 requires the above

_

mentioned correction for electrolyte level and temperature, with the
exception that level correction is not required when battery charging
current is < 2 amps on float charge. This current provides, in general, an
indication of overali battery condition.

. . . -

Because of specific gravity gradients that are produced during the
recharging process, delays of several weeks may occur while waiting for
the specific gravity to stabilize. A stabilized float charger current is an
acceptable altemative to specific gravity measurement for determining the
state of charge. This phenomenon is discussed in IEEE-450 (Ref. 3).
Footnote (c) to Table 3.8.6-1 allows the float charge current to be used as
an attemate to specific gravity for satisfying Category A and Category C
specific gravity limits.

REFERENCES 1. USAR, Chapter 6.

2. USAR, Chapter 15.

3. IEEE-450-1995.
. .. ..

.. .. . . . .. .. .. ..

1

l
1
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Invzrt:rs - Operating
B 3.8.7

. B 3.8 ELECTRICAL POWER SYSTEMS
t

B 3.8.7 inverters-Operating

M 8,E S

BACKGROUND The inverters are the preferred source of power for the AC vital buses
| because of the stability and reliability they achieve. The function of the

inverter is to provide AC electrical power to the vital buses. The inverters
are normally powered from the respective 125 VDC bus. An altemate
source of power to the AC vital buses is provided from Class 1E constant
voltage (Sola) transformers. The battery bus provides an uninterruptible
power source for the instrumentation and controls for the Reactor
Protection System (RPS) and the Engineered Safety Feature Actuation
System (ESFAS). Specific details on inverters and their operating
characteristics are found in the USAR, Chapter 8 (Ref.1).

APPLICABLE The initial condi' ions of Design Basis Accident (DBA) and transient
SAFETY ANALYSES analyses in the UCAR, Chapter 6 (Ref. 2) and Chapter 15 (Re?. 3),

| assume Engineered Safety Feature systems are OPERABLE. The
inverters are designed to provide the required capecity, capability,;

! redundancy, and reliability to ensure the availability of necessary power to
I the RPS and ESFAS instrumentation and controls so that the fuel,

Reactor J olant System, and containment design limits are not
exceeded. These limits are discussed in more detail in the Bases for
Section 3.2, Power Distribution Limits; Section 3A, Reactor Coolant
System (RCS); and Section 3.6, Containment Systems.

The OPERABILITY of the inverters is consistent with the initial
assumptions of the accident analyses and is based on meeting the design
basis of the unit. This includes maintaining required AC vital buses
OPERABLE during accident conditions in the event of:

! a.~ An assumed loss of all offsite AC electrical power or all onsite AC
electrical power; and

b. A worst case single failure.

Inverters satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).

!

L LCO The inverters ensure the availability of AC electrical power fcr the systems
inctrumentation required to shut down the reactor and maintain it in a safe
condition after an anticipated operational occurrence (AOO) or a
postulated DBA.

- ,
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Inv;rt:rs - Operating
B 3.8.7

BASES

LCO Maintaining the required inverters OPERABLE ensures that the
(continued) redundancy incorporated into the design of the RPS and ESFAS

instrumentation and controls is maintained. The four inverters (two per
train) ensure an uninterruptible supply of AC electrical power to the AC
vital buses even if the 4.16 kV safety buses are de-energized.

Operable inverters require the associated vital bus to be powered by the
inverter with output voltage within tolerances, and power input to the
inverter from a 125 VDC battery bus.

The required inverters /AC vital buses are associated with the AC load
group subsystems (Train A and Train B) as follows: 1

TRAIN A TRAIN B

IBus NN01 Bus NNO3 Bus NN02 Bus NN04
energized from Energized from energized from energized from

Inved. NN11 Inved. NN13 inved. NN12 Inved. NN14
connected to connected to connected to connected to
DC bus NK01 DC bus NK03 DC bus NK02 DC bus NK04

APPLICABILITY The inverters are required to be OPEFABLE in MODES 1,2,3, and 4 to
ensura that:

a. Acceptable fuel design limits and reactor coolant pressure
boundary limits are not exceeded as a result of AOOs (,r abnormal
transients; and

b. Adequate core cooling is provided, and containment OPERABILITY
and other vital functions are maintained in the event of a postulated
DBA.

Inverter requirements for MODES 5 and 6 are covered in the Bases for
LCO 3.8.8, " inverters- Shutdown."

ACTIONS AJ
With a required inveder inoperable, its associated AC vital bus is
inoperable until it is re-energized from its Class 1E constant voltage (Sola)
transformer. The constant voltage (Sola) transformer powered from a
Class 1E bus may be aligned to the vital bus by manually operating a
sliding link.

Wolf Creek - Unit i B 3.8.7-2 Revision 0
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B 3.8.7 I

BASES ~

ACTIONS AJ (continued)

For this reason a Note has been included in Condition A requiring the
entry into the Conditions and Required Actions of LCO 3.8.9, " Distribution
Systems-Operating." This ensures that the vital bus is re-energized
within 2 hours.

Required Action A.1 allows 24 hours to fix the inoperable inverter and
return it to service. The 24 hour limit is based upon engineering
judgment, taking into consideration the time required to repair an inverter
and the additional risk to which the unit is exposed because of the inverter
inoperability. This has to be balanced against the risk of an immediate
shutdown, along with the not.sntial challenges to safety systems such a
shutdown might entail. When the AC vital bus is powered from its Class
1E constant voltage (Sola) transformer, it is relying upon interruptible AC
electrical power sources (offsite and onsite). The uninterruptible inverter
source to the AC vital buses is the preferred source for powering
instrumentation trip setpoint devices.

B.1 and B.2

If the inoperable devices or components cannot be restored to
OPERABLE status within the required Completion Time, the unit must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the unit must be brought to at least MODE 3 within 6 hours and to
MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience, to reach the required unit conditions from
full power conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE SR 3.8.7.1
REQUIREMENTS

This Surveillance verifies that the inverters are functioning properly with
all required circuit breakers closed and AC vital buses energized from the !
inverter. The verification of proper voltage output ensures that the '

required power is readily available for the instrumentation of the RPS and
ESFAS connected to the AC vital buses. The 7 day Frequency takes into
account the redundant capability of the inverters and other indications
available in the control room that alert the operator to inverter
malfunctions.

Wolf Creek - Unit 1 B 3.8.7-3 Revision 0 |
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RLFERENCES .1. USAR, Chapter 8.

! 2. USAR, Chapter 6.

3. USAR, Chapter 15.
.
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B 3.8 ELECTPICAL POWER SYSTEMS

B 3.8.8 inverters-Shutdown

BASES

|
[ BACKGEiUND A description of the inverters is providec' in the Bases for LCO 3.8.7,
| " inverters- Operating."

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient
| SAFETY ANALYSES analyses in the USAR, Chapter 6 (Ref.1) and Chapter 15 (Ref. 2),
L assume Engineered Safety Feature systems are OPERABLE. The DC to

AC inverters are designed to provide the required capacity, capability,
redundancy, and reliability to ensure the availability of necessary power to
the Reactor Protection System and Engineered Safety Features Actuation
System instrumentation and controls so that the fuel, Reactor Coolant
System, and containment design limits are not exceeded.

| The OPERABILIW of the inverters is consistent with the initial
i assumptions of the accident analyses and the requirements for the

supported systeme' OPERABILITY.

| The OPERABILITY of the minimum inverters to each AC vital bus during
i MODES 5 and 6 ensures that:

a. The unit can be maintained in the shutdown or refueling condition
for extended periods;t

b. Sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status; and

| c. Adequate power is available to mitigate events postulated during
i shutdown, such as a fuel handling accident.

In general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis Basis
AccKients (DBAs) that are analyzed in MODES 1, 2, 3, and 4 have no
specific analyses in MODES 5 and 6. Worst case bounding events are
deemed not credible in MODES 5 and 6 because the energy contained

'

within the reactor pressure boundary, reactor coolant temperature and
pressure, and the corresponding stresses result in the probabilities of j

1
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I
BASES

APPLICABLE occurrence being significantly reduced or eliminated, and in minimal
SAFETY ANALYSES consequences. These deviations from DBA analysis assumptions and

(continued) design requirements during shutdown conditions are allowed by the LCO
for required systems.

During MODES 1,2, 3, and 4, various deviations from the analysis
assumptions and design requirements are allowed within the Required
Actiens. This allowance is in recognition that certain testing and
maintenance activities must be conducted provided an acceptable level of
risk is not exceeded During MODES 5 and 6, performance of a
significant number of required testing and maintenance activities is also
required. In MODES 5 and 6, the activities are generally planned and
administratively controlled. Reit xations from MODE 1,2,3, and 4 LCO
requirements are acceptable during shutdown modes based on:

a. The fact that time in an outage is limited. This is a risk prudent goal
as well as a utility economic conV leration. _.

b. Requiring appropriate compensatory measures for certain
conditions. These may include admbistrative controls, reliance on
systems that do not necessarily .neet typical design requirements
applied to systems credited in operating MODE analyses, or both.

c. Prudent utility consideration of the risk associated with multiple
activities that could affect multiple systems.

d. Maintaining, to the extent practical, the ability to perferm required
functions (even if not meeting MODE 1,2,3, and 4 OPERABILITY
requirements) with systems assumed to function during an event.

In addition to the requirements established by the Technical q
Specifications, the plant staff must also manage shutdown tasks and 1
electrical support to maintain risk at an acceptably low value.

As required by the Technical Specifications, one train of the required
equipment during shutdown conditions is supported by one train of AC
and DC power and distribution. The availability of additional equipment,
both redundant equipment as required by the Technical Specifications
and equipment not required by the specifications, contributes to risk
reduction and this equipment should be supported by reliable electrical
power systems. Typically the Class 1E power sources and distribution
systems of the unit are used to power this equipment because these
power and

Wolf Creek- Unit 1 . B 3.8.8-2 Revision 0

i

.]



r

Inv;rtars-Shutdown
B 3.8.8;

BASES -

APPLICABLE distribution systems are available and reliable. When portions of the
SAFETY ANALYSES Class 1E power or distribution systems are not available (usually as a

(continued) resuit of maintenance or modifications), other reliable power sources or
distribution are used to provide the needed electrical support. The plant
staff assesses these attemate power sources and distribution systems to
assure that the desired level of minimal risk is maintained (frequently
referred to as maintaining a desired defense in depth). The level of detail
involved in the assessment will vary with the significance of the equipment
being supported. In some cases, prepared guidelines are used which
include controls designed to manage risk and retain the desired defense
in depth.

The inverters satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).

LCO One train of inverters is required to be OPERABLE to support one train of
the onsite Class 1E AC vital bus electrical power distribution subsystems
required by LCO 3.8.10. " Distribution Systems - Shutdown." The required
train of inverters (Train A or Train B) consists of two AC vital buses
energized from the associated inverters with each inverter connected to
tha respective DC bus. The inverters ensure the availability of electrical
power for the instrumentation for systems required to shut down the
reactor and maintain it in a safe condition after an anticipated operational
occurrence or a postulated DBA. The battery powered inverters provide
uninterruptible supply of AC electrical power to the AC vital buses even if
the 4.16 kV safety buses are de-energized. OPERABILITY of the
inverters requires that the AC vital bus be powered by the inverter. This
ensures the availability of sufficient inverter power sources to c?erate tne
unit in a safe manner and to mitigate the consequences of postulated
events during shutdown (e.g., fuel handling accidents).

The required AC vital bus electrical power distribution subsystem is
,

supported by one train of inverte*s. When the sewad (subsystem) of AC
vital bus electrical power distribution is needed to support redundant
required systems, equipment and components, the second train may be
energized from any available source. The available source must be Class
1E or another reliable source. The available source must be capable ,.

supplying sufficient AC electrical power such that the redundant
components are capable of performing their specified safety function (s)
(implicitly required by the definition of OPERABILITY). Otherwise, the
supported components must be declared inoperable and the appropriate
conditions of the LCOs for the redundant components must be entered.

Wolf Creek - Und 1 B 3.8.8-3 Revision 0
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BASES -

I APPLICABILITY The inverters required to be OPERABLE in MODES 5 and 6 provide
assurance that;

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident are available;
i

c. Systems necessary to mitigate the effects of events that can lead to
core damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring
and maintaining the unit in a cold shutdown condition or refueling
condition.

Inverter requirements for MODES 1,2, 3, and 4 are covered in LCO 3.8.7.

ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 |

By the allowance of the option to declare required features inoperable ]with the associated inverter (s) inoperable, appropriate restrictions will be i

implemented in accordance with the affected required features LCOs'
Required Actions. In many instances, this option may involve =dosired
administrative efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE ALTERATIONS,
movement of irradiated fuel assemblies, and operations involving positive
reactivity additions). The Required Action to suspend positive reactivity
additions does not preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.

Suspensiors of these activities shall not preclude completion of actions to
establish a safe conservative condition. These actions minimize the
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required inverters and to continue
this action until restoration is accomplished in order to provide the
necessary inverter power to the unit safety systems.

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required
inverters should be completed as quickly as possible in order to minimize
the time the unit safety systems may be without power or powered from a
constant voltage (Sola) transformer.;

l
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BASES -

!

SURVEILLANCE SR 3.8.8.1 l

i REQUIREMENTS
This Surveillance verifies that the inverters are functioning properly with
911 required circuit breakers closed and AC vital buses energized from the
inverter. The verification of proper voltage output ensures that the
required power is readily available for the instrumentation connected to
the AC vital buses. The 7 day Frequency takes into account the
redundant capability of the inverters and other indications available in the
control room that alert the operator to inverter malfunctions.

REFERENCES 1. USAR, Chapter 6.

2. USAR, Chager 15.
.. . . . . . ... . .. .. ..

I
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Distributi:n Syst:ms-Operating
_

B 3.8.9

B 3.8 ELECTRICAL POWER SYSTEMS

B 3.8.g Distribution Systems - Operating

.

BASES
.

_

.
.

rBACKGROUND The onsite Class 1E AC, DC, and AC vital bus electncal power distribution
systems are divided by train into two redundant and independent AC, DC.
and AC vital bus electrical power distribution submstems as defined in
Table B 3# d-1. Train A is asscciated with AC & youp 1; Tra.n B, with
AC load group 2.

The AC electrical power subsystem for each train consists of an
Engineered Safety Feature (ESF) 4.16 kV bus and 400 buses and Icad
centers. Each 4.16 kV ESF bus has one separate and independent
offsite source of power as well as a dedicated onsite diesel generator

- (DG) source. Each 4.16 kV ESF bus is normally connected to a preferred
offsite source. After a loss of the preferred offsite power source to a
4.16 kV ESF bus, the onsite emergency DG supplies power to the bus. A
transfer to the alternate offsite source is accomplished by manually
repositioning breakers. Control power for the 4.16 kV breakers is
supplied from the Class 1E batteries. Additional description of this system
may be found in the Bases for LCO 3.8.1, "AC Sources - Operating," and
the Bases for LCO 3.8.4, "DC Sources - Operating."

The 120 VAC vital buses are terranged in two load groups per train and
are normally powered through the inverters from the 125 VDC electrical
power subsystem. Refer to Bases B 3.8.7 for further information on the
120 VAC vital system.

The 125 VDC electrical power distribution system is arranged into two
buses per train. Refer to Bases B 3.0.4 for further information on the 125
VDC electrical power subsystem.

The list of all required distribution buses is presented in Table B 3.8.9-1.

APPLICABLE The initial conditions of Design Basis Accident (DBA) and transient )
SAFETY ANALYSES analyses in the USAR, Chapter 6 (Ref.1), and in the USAR, Chapter 15

(Ref. 2), assume ESF systems are OPERABLE. The AC, DC, and AC
vital bus electrical power distribution systems are designed to provide
sufficient capacity, capability, redundancy, and reliability to ensure the
availability of necessary power to ESF systems so that the fuel, Reactor j
Coolant System, and containment design limits are not exceeded. These
limits are discussed in more detail in the Bases for Section 3.2, Power

]
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APPLICABLE . Distribution Limits; Section 3.4, Reactor Coolant System (RCS), and
GAFETY ANALYSES Section 3 a "ontainment Systems.
' (continued) . ,

lThe OPERABILITY of the AC, DC, and AC vital bus electrical powsr
distribution systems is consistent with the initial assumptions of the
accident analyses and is based upon rneeting the design basis of the ultit.

. This includes maintaining power distribution systems OPERABLE during

. accdent conditions in the event of;

a. An assumed loss of all offsite power or all onsite AC electrical.

power; and

~

i A worst case single failure.

The distribution systems satisfy Criterion 3 of the 10 CFR 50.36(c)(2)(ii).

LCO The required power distribution subsystems listed in Table B 3.8.9-1
ensure the availability of AC, DC, and AC vital bus electrical power for the
systems required to shut down the reactor and mu '!ain it in a safe
condition after an anticipated operational occurrence (AOO) or a
postulated DBA. The AC, DC, and AC vital bus electrical power
distribution subsysterin are required to be OPERABLE.

Maintaining the Train A and Train B AC, DC, and AC vitc! bus electrical
power distribution subsystems OPERABLE ensures that the redundancy

. incorporated into the design of ESF is not defeated. Therefore, a single
failure within any system or within the electrical power distribution
subsystems will not prevent s afe shutdown of the reactor.

OPERABLE AC electrical power distribution subsystems require the j

associated buses and load centers to be energized to their proper
voltages. OPERABLE DC electrical power aistribution subsystems
require the associated buses to be energized to their proper voltage from
either the associated battery or charger. OPERABLE vital bus electrical
power distribution subsystems require the associated buses to be
energized to their proper voltage from the associated inverter via inverted
DC voltage, or Class 1 E constant voltage (Sola) transformer.

In addition, no tie breakers between redundant safety related AC, DC, and
AC vital bus power distribution subsystems exist. This prevents any
electrical malfunction in any power distribution subsystem from

. propagating to the redundant subsystem, that could cause the failure of a
redundant subsystem and a loss of essential safety function (s). It does J

|
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!
;
1

| LCO_ not, however, preclude redundant Ciass 1E 4.16 kV buses from being
i (continued) powered from the same offsite circuit.

APPLICABILITY; ' The electrical power distribution subsystems are required to be
'

OPERABLE in MODES 1, 2, 3, and 4 to ensure that:

a. Acceptable fuel design limits and reactor coolant pressure
boundary limits are not exceeded as a result of AOOs or abnormal
transients; and

b Adequate core cooling is provided, and containment OPERABILITY
and other vital functions are maintained in the event of a postulated
DBA.

Electrical power distribution subsystem requirements for MODES 5 and 6
are covered in the Bases for LCO 3.8.10, " Distribution Systems -
Shutdown."

ACTIONS AJ

With either bus NGOSE or NG06E inoperable, the Essential Service Water
(ESW) train suppotted by that bus also is inoperable. These buses
provido power to ESW equipment only. NGOSE provides power to Train A
ESW equipment; NG06E, to Train B ESW equipment. With one of these
buses inoperable, immediate entry into the applicable Conditions and
Required Actions of the LCO 3.7.8, " Essential Service Water (ESW)
System," for the associated ESW train is required. This ensures
appropriate limits are placed upon train inoperability as discussed in the

,

Bases for LCO 3.7.8. I

l'

BJ

With one or more required AC buses or load centers, other than NG05E
or NG06E and AC vital buses, in one train inoperable, the remaining AC
e.N -trical power distribution subsystem in the other train is capable of
ru; _ ding the minimum safety functions necessary to shut down the
reacts. and maintain it in a safe shutdown condition, assuming no single 4

failure. b e overall reliability is reduced, however, because a single<

failure in the remaining power distribution subsystems could result in the,

,

i minimum required ESF functions not being supported. Therefore, the !
required AC buses, and load centers must be restored to OPERABLE
status within 8 hours.

i
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ACTIONS B_d (continued)

Condition B worst scenario is one train without AC power (i.e., no offsite
power to the train and the associated DG inoperable). In this Condition,
the unit is more vulnerable to a complete loss of AC power. It is,
therefore, imperative that the unit operator's attention be focused on
minimizing the potential for loss of power to the remaining train by
stabilizing the unit, and on restoring power to the affected train. The 8
hour time limit before requiring a unit shutdown in this Condition is
acceptable because of :

a. The potential for decreased safety if the unit operator's attention is
diverted from the evaluations and actions necessary to restore
power to the affected train, to the actions associated with taking the
unit to shutdown within this time limit; and

b. The potential for an event in conjunction with a single failure of a
redundant component in the train with AC power.

The second Completion Time for Required Action B.1 establishes a limit
on the maximum time allowed for any combination of required distribution
subsystems to be inoperable during any single contiguous occurrence of
failing to meet the LCO. If Condition A is entered while, for instance, a DC
bus is inoperable and subsequently restored OPERABLE, the LCO may
already have been not met for up to 2 hours. This could lead to a total of
10 hours, since initial failure of the LCO, to restore the AC distribution
system. At this time, a DC circuit could again become inoperable, and AC
dtstribution restored OPERABLE. This could continue indefinitely.

The Completion Time allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." This will result in establishing
the " time zero" at the time the LCO was initially not met, instead of the
time Condition B was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the LCO indefinitely.

C_d

With one AC vital bus iaoperable, the remaining OPERABLE AC vital
buses are capable of supporting the minimum safety functions necessary
to shut down the unit ar.d maintain it in the safe shutdown condition.
Overall reliability is reduced, however, since an additional single failure
could result in the minimum required ESF functions not being supported.
Therefore, the required AC vital bus must be restored to OPERABLE

Wolf Creek - Unit i B 3.8.9-4 Revision 0
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ACTIONS C.1 (continued)

status within 2 hours by powering the bus from the associated inverter via
inverted DC or Class 1E constant voltage (Sola) transformer.

Condition C rnpresents one AC vital bus without power, potentially both
the DC source and the associated AC source a.a nonfunctioning. In this
situation, the unit is significantly more vulnertbie to a complete lots of all
noninterruptible power. It is, therefore, imperative that the operator's
attention focus on stabilizing the unit, minimizing the potential for loss of
power to the remaining vital buses and restoring power to the affected
vital bus.

This 2 hour limit is more conservative than Completion Times allowed for
the vast majorny of components that are without adequate vital AC power.
Taking exception to LCO 3.0.2 for components without adequate vital AC
power, that would have the Required Action Completion Times shorter
than 2 hours if declared inoperable, is acceptable because of;

a. The potential for decreased safety by requiring a change in unit
conditions (i.e., requiring a shutdown) and not allowing stable
operations to continue;

b. The potential for decreased safety by requiring entry into numerous
applicable Conditions a.1d Required Actions for components without
adequate vital AC power and not providing sufficient time for the
operators to perform the necessary evaluations and actions for
restoring power to the affected train; and

c. The potential for an event in conjunction with a single failure of a
redundant component.

The 2 hour Completion Time takes into account the importance to safety
of restoring the AC vital bus to OPERABLE status, the redundant
capability afforded by the other OPERABLE vital buses, and the low
probability of a DBA occurring during this period.

The second Completion Time for Required Action C.1 establishes a limit
on the maximum allowed for any combination of required distribution
subsystems to be inoperable during any single contiguous occurrence of
faiCng to meet the LCO. If Condition C is entered while, for instance, an
AC bus is inoperable and subsequently retumed OPERABLE, the LCO
may already have been not met for up to 8 hours. This could lead to a
total of 10 hours, since initial failure of the LCO, to restore the vital bus
distribution system. At this time, an AC train could again become

J
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ACTIONS CJ (continued)

inoperable, and vital bus dit,tribution restored OPERABLE. This could
continue indefinitely.

This Completion Time allows for an exception to the normal " time zero" for
beginning the allowed outage time " clock." This will result in establishing
the " time zero" at the time the LCO was initially not met, instead of the
time Condition B was entered. The 16 hour Completion Time is an
acceptable limitation on this potential to fail to meet the LCO indefinitely.

D,j

With DC bus (es) in one train inoperable, the remaining DC electrical
power distribution subsystems are capable of supporting the minimum
safety functions necessary to shut down the reactor and maintain it in a

_

safe shutdown condition, assuming no single failure. The overall reliability
is reduced, however, because a single failure in the remain ng DC
electrical power distribution subsystem could result in the minimum
required ESF functions not being supported. Therefore, the required DC
buses must be restored to OPERABLE status within 2 hours by powering
the bus from the associated battery or charger.

Condition D represents one train without adequate DC power; potentially
both with the battery significantly degraded and the associated charger
nonfunctioning. In this situation, the unit is significantly more vulnerable to
a complete loss of all DC power. It is, therefore, imperative that the
operator's attention focus on stabilizing the unit, minimizing the potential
for loss of power to the remaining trains and restoring power to the
affected train.

This 2 hour limit is more conservative than Completion Times allowed for
the vast majority of components that would be without power. Taking
exception to LCO 3.0.2 for components without adequate DC power,
which would have Required Action Completion Times shorter than )

2 hours, is acceptable because of:

a. The potentia! for decreased safety by requiring a change in unit
conditions (i.e., requiring a shutdown) while allowing stable
operatiens to continue;

1
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l
ACTIONS D.1 (continued) |

b. The potential for decreased safety by requiring entry into numerous
applicable Conditions and Required Actions for components without

| DC power and not providing sufficient time for the operators to
perform the necessary evaluations and actions for restoring power
to the affected train; and

j

!

c. The potential for an event in conjunction with a single failure of a
redundant component.

The 2 hot: Completion Time for DC buses is consistent with Regulatory
Guide 1.93 (Ref. 3).

The second Completion Time for Required Action D.1 establishes a ilmit
on the maximum time allowed for any combination of required distribution
subsystems to be inoperable during any single contiguous occurrence of

;

failing to meet the LCO. If Condition D is entered while, for instance, an |
AC bus is inoperable and subsequently retumed OPERABLE, the LCO l
may already have been not met for up to 8 hours. This could lead to a

'

total of 10 hours, since initial failure of the LCO, to restore the DC
distribution system. At this time, an AC train could again become i

inoperable, and DC distribution restored OPERABLE. This could continue
indefinitely.

!

This Completion Time allows for an exception to the normal " time zero" for !
beginning the aHowed outage time '' clock." This w ll result in establishing j.

the " time zero" at the time the LCO was initially not met, instead of the j
time Condi' ion C was entered. The 16 hour Completion Time is an j
acceptable limitation on this potential to fail to meet the LCO indefinitely.

E.1 and E.2 i

If the inoperable distribution subsystem cannot be restored to OPERABLE !
status within the required Completion Time, the unit must be brought to a 1

MODE in which the LCO does not apply. To achieve this status, the unit
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 unit conditions from full power
conditions in sn orderly manner and without challenging plant systems.

|

/

t.
'
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ACTIONS F_.1,

(continued)
With two trains with inoperable distribution subsystems that result in a
loss of safety function, adequate core cooling, containment ACTIONS
OPERABILITY and other vital functions for DBA mitigation would be
compromised, and immediate plant shutdown in accordance with LCO
3.0.3 is required.

_

SURVEILLANCE SR 3.8.9.1
REQU'REMENTS

This Surveillance venfies that the AC, DC, and AC vital bus electrical
_

power distribution systems are functioning properly, with the correct circuit
breaker alignment. The correct breaker alignmen' ensures the
appropriate separation and independence of the electrical divisions is
maintained, and the appropriate voltage is available to each required bus.
The verification of proper voltage availability on the buses ensures that
the required voltage is readily available for motive as well as control
functions for critical system loads connected to these buses. The 7 day
Frequency takes into account the redundant capability of the AC, DC, and
AC vital bus electrical power distribution subsystems, and other
indications available in the control room that alert the operator to
subsystem malfunctions.

.m

REFERENCES 1. USAR, Chapter 6.

2. USAR, Chapter 15.

3. Regulatory Guide 1.93, December 1974.

..

{

I
l

|
l
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Table B 3.8.9-1 (page 1 of 1)
AC and DC Electrical Power Distribution Systems

!'
|

TYPE VOLTAGE TRAIN A* TRAIN B*

|

AC safety 4160 V ESF Bus NB01 ESF Bus NB02
buses

480 V Load Centers Load Centers
NG01, NG03 NG02, NG04

NG05E NG06E

DC buses 125 V Bus NK01 Bus NK02

Bus NK03 Bus NK04

AC vital buses 120 V Bus NN01 Bus NN02

Bus NNO3 Bus NN04

Each train of the AC and DC electrical power distribution systems is a subsystem. (A
*

subsystem is defined as a train or any part thereof.)

|
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B 3.8 ELECTRICAL POWER SYSTEMS
!

| B 3.8.10 Distribution Systems - Shutdown
!'
i

| BASES
|- !

BACKGROUND A description of the AC, DC, and AC vital bus electrical power distribution
systems is provided in the Bases for LCO 3.8.9, " Distribution Systems -|

t Operating."

)
APPLICABLE The initial conditions of Design Basis Accident and transient analyses
SAFETY ANALYSES in the USAR, Chapter 6 (Ruf.1) and Chapter 15 (Ref. 2), assume

Engineered Safety Feature (ESF) systems are OPERABLE. The AC, DC,
and AC vital bus electrical power distribution systems are designed to
provide sufficient capacity, capability, redundancy, and reliability to ensure
the availability of necessary power to ESF systems so that the fuel,
Reactor Coolant System, and conta;nment design limits are not
exceeded.

The OPERABILITY of the AC, DC, ar.d AC vital bus electrical power
distribution system is consistent with the initial assumptions of the
accident analyses and the requirements for the supported systems'
OPERABILITY.

The OPERABILITY of the minimum AC, DC, and AC vital bus electrical
power distribution subsystems during MODES 5 and 6 ensures that:

a. Tha unit can be maintained in the shutdown or refueling condition
for extended periods;

b. Sufficient instrumentation and control capability is available for
monitoring and maintaining the unit status; and

c. Adequate po ver is provided to mitigate events postulated during
shutdown, t,uch as a fuel handling accident.

In general, when the unit is shut down, the Technical Specifications
requirements ensure that the unit has the capability to mitigate the
consequences of postulated accidents. However, assuming a single
failure and concurrent loss of all offsite or all onsite power is not required.
The rationale for this is based on the fact that many Design Basis j
Accdents (DBAs) that are analyzed in MODES 1, 2,3, and 4 have no j

- specific analyses in MODES 5 and 6. Worst case bounding events are
|

deemed not credible in MODES 5 and 6 because the energy contained i

|
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APPLICABLE within the reactor prest.ure boundary, reactor coolant temperature and
SAFETY ANALYSES pressure, and the corresponding stresses result in the probabilities of

(continued) occurrence being significantly reduced or e'iminated, and in minimal
consequences. These deviations from DBA analysis assumptions and
design requirements during shutdown conditions are allowed by the LCO

i
for required systems.

During MODES 1,2,3, and 4, various deviations from the analysis
assumptions and design requirements are allowed within the Required
Actions. This allowance is in recognition that certain testing and
maintenance activities must be conducted provided an acceptable level of {
risk is not exceeded. During MODES 5 and 6, performance of a
significant number of required testing and maintenance activities is also
required. In MODES 5 and 6, the activities are generally planned and
administrative!y controlled. Relaxations from MODE 1,2,3, and 4 LCO
requirements are acceptable during shutdown modes based on:

a. The fact that time in an outage is limited. This is a risk prudent goal j

as well as a utility economic consideration.

b. Requiring appropriate compensatory measures for certain I

conditions. These may include administrative controls, reliance on
systems that do not necessarily meet typical design requirements
applied to systems credited in operating MODE analyses, or both,

c. Prudent utility consideration of the risk associated with multiple
activities that could affect multiple systems.

d. Maintaining, to the extent practical, the ability to perform required
functions (even if not meeting MODE 1,2, 3, and 4 OPERABILITY
requirements) with systems assumed to function during an event.

In addition to the requirements established by the Technical
Specifications, the plant staff must also manage shutdown tasks and
electrical support to maintain risk at an acceptably low value.

|

As required by the Technical Specifications, one train of the requirec
equipment during shutdown conditions is supported by one train of AC
and DC power and distribution. The availability of additional equipment,
both redundant equipment as required by the Technical Specifications j
and equipment not required by the specifications, contributes to risk
reduction and this equipment should be supported by reliable electrical
power systems. Typically the Class 1E power sources and distribution
systems of the unit are used to power this equipment because these

Wolf Creek - Unit 1 B 3.8.10-2 Revision 0
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APPLICABLE power and distribution systems are available and reliable. When portions
SAFETY ANALYSES of the Class 1E power or distribution systems are not available (usually as

(continued) a result of maintenance or modifications), other reliable power sources or
1

distribution are used to provide the needed electrical support. The plant I

staff assesses these alternate power sources and distribution systems to
assure that the desired level of minimal risk is maintained (frequently i

referred to as maintaining a desired defense in depth). The level of detail
involved in the assessment will vary with the significance of the equipment
being supported. In some cases, prepared guidelines are used which

-include controls designed to manage risk and retain the desired defense
in depth.

The AC and DC electrical power distribution systems satisfy Criterion 3 of
the 10 CFR 50.36(c)(2)(ii).

LCO Various combinations of subsystems, equipment, and components are
required OPERABLE by other LCOs, depending on the specific plant
condition. Implicit in those requirements is the required OPERABILITY of
necessary support required features. This LCO explicitly requires
energization of the portions of one train of the electrical distribution
system as necessary to support OPERABILITY of one train of required
systems, equipment, and components - all specifically addressed in each
LCO and implicitly required via the definition of OPERABILITY,

Maintaining these portions of the distribution system energized ensures
the availability of sufficient power to operate the unit in a safe manner to
mitigate the consequences of postulated events daring shutdown (e.g.,
fuel handling accidents).

The AC electrical power distribution subsystems are supported by the AC
electrical power sources as required by LCO 3.8.2, "AC Sources -

,

Shutdown." |
1

The required DC electrical power distribution subsystem is supported by I

one train of the DC electrical power system as required by LCO 3.8.5,
"DC Sources-Shutdown." When the second DC electrical power 1

distribution train (subsystem) is needed to support redundant required
systems, equipment, and components, the second train may be energized
from any available source. The availabic source must be Class 1E or
another reliable source. The available source must be capable of
supplying sufficient DC electrical power such that the redundant
components are capable of performing their specified safety function (s)
(implicitly required by the definition of OPERABILITY). Otherwise, the

1
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LCO supported components must be declared inoperable and the appropriate
. (continued) conditions of the LCOs for the redundant components must be entered.

The required AC vital bus electrical power distribution subsystem is
supported by one train of inverters as required by LCO 3.8.8, " inverters -
Shutdown." When the second (subsystem) of AC vital bus electrical
power distribution is needed to support redundant required systems,
equipment, and components, the second train may be energized from any
available source. The available source must be Class 1E or another
reliable source. The available source must be capable of supplying
sufficient AC electrical power such that the redundant components are
capable of performing their specified safety function (s) (implicitly required 2
by the definition of OPERABILITY). Otherwise, the supported
components must be declared inoperable and the appropriate conditions
of the LCOs for the redundant components must be entered.

_

APPLICABILITY The AC and DC electrical power distribution subsystems required to be
OPERABLE in MODES 5 and 6 provide assurance that;

a. Systems to provide adequate coolant inventory makeup are
available for the irradiated fuel in the core;

b. Systems needed to mitigate a fuel handling accident are available;

c. Systems necessary to mitigate the effects of events that can lead to
core damage during shutdown are available; and

d. Instrumentation and control capability is available for monitoring
and maintaining the unit in a cold shutdown condition and refueling
condition.

The AC, DC, and AC vital bus electrical power distribution subsystems
requirements for MODES 1,2,3, and 4 are covered in LCO 3.8.9.

ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5
:

By allowing the option to declare required features associated with an
inopersble distribution subsystem inoperable, appropriate restrictions are
implemented in accordance with the affected distribution subsystem
LCO's Required Actions. In many instances, this option may involve
undesired administrative efforts. Therefore, the allowance for sufficiently
conservative actions is made (i.e., to suspend CORE ALTERATIONS,
movement of irradiated fuel assemblies, and operations involving positive |

|

|
1
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' ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 (continued)

reactivity additions). The Required Action to suspend positive reactivity
additions does not preclude actions to maintain or increase reactor vessel
inventory, provided the required SDM is maintained.

Suspension of these activities does not preclude completion of actions to
establish a safe conservative condition. These actions minimize the
probability of the occurrence of postulated events. It is further required to
immediately initiate action to restore the required AC and DC electrical
power distribution subsystems and to continue this action until restoration
is accomplished in order to provide the necessary power to the unit safety
systems.

Notwithstanding performance of the above conservative Required
Actions, a required residual heat removal (RHR) subsystem may be
inoperable. In this case, Required Actions A.2.1 through A.2.4 do not
adequately address the concems relating to coolant circulation and heat
removal. Pursuant to LCO 3.0.6, the RHR ACTIONS would not be
entered. Therefore, Required Action A.2.5 is provided to direct declaring
RHR inoperable, which results in taking the appropriate RHR actions.

The Completion Time of immediately is consistent with the required times
for actions requiring prompt attention. The restoration of the required
distribution subsystems should be completed as quickly as possible in
order to minimize the time the unit safety systems may be without power.

SURVEILLANCE GR 3.8.10.1
REQUIREMENTS

This Surveillance verifies that the required AC, DC, and AC vital bus
electrical power distribution subsystems are functioning properly, with all
the buses energized. The verification of proper voltage availability on the
buses ensures that the required power is readily available for motive as
well as control functions for critical system loads connected to these
buses. The 7 day Frequency takes into account the capability of the
electrical power distribution subsystems, and other indications available in
the control room that alert the operator to subsystem malfunctions.

REFERENCES 1. USAR, Chapter 6.

; 2. USAR, Chapter 15.

I
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B 3.9 REFUELING OPERATIONS

B 3.9.1 Boron Concentration

BASES

BACKGROUND The limit on the boron concentration of filled portions of the Reactor
Coolant System (RCS) and the refueling canal, that have direct access to
the reactor vessel, during r* fueling ensures that the reactor remains
suberiticsl during MODE 6. The refueling canalis defined as the refueling f
pool in containment, the spent fuel pool, the transfer canal, and the cask |

| loading pool. Refueling boron concentration is the soluble boron '

| concentration in the coolant in each of these volumes having direct !
access to the reactor vessel dunng refueling. i

The soluble boron concentration offsets the core reactivity and is
| measured by chemical analysis of a representative sample of the coolant
!- in each of the volumes. The refueling boron concentration limit is

specified in the COLR. Plant procedures ensure the specified boron
concentration in order to maintain an overall core reactivity of k , s 0.95
during fuel handling, with control rods and fuel assemblies assumed to be
in the most adverse configuration (least negative reactivity) allowed by
plant procedures.

GDC 26 of 10 CFR 50, Appendix A, requires that two independent
reactivity control systems of different design principles be provided
(Ref.1). One of these systems must be capable of holding the reactor
core subcritical under cold conditions. The Chemical and Volume Control
System (CVCS) is the main system capable of maintaining the reactor
subcritical in cold conditions by maintaining the boron concentration.

The reactor is brought to shutdown conditions before beginning
operations to open the reactor vessel for refueling. After the RCS is
cooled and depressurized and the vessel head is unbolted, the head is
slowly removed. Typically, the refueling pool is then flooded with borated
water from the refueling water storage tank through the open reactor
vessel by the use of the Residual Heat Removal (RHR) System pumps or

| by gravity feeding.

The pumping action of the RHR System in the RCS and the natural
circulation due to thermal driving heads in the reactor vessel and refueling
pool mix the added concentrated boric acid with the water in the refueling

,

pool. The RHR System is in operation during refueling (see LCO 3.9.5, '

|- " Residual Heat Removal (RHR) and Coolant Circulation - High Water
'

Level," and LCO 3.9.6, " Residual Heat Removal (RHR) and Coolant

I
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BACKGROUND Circulation-Low Water Level") to provide forced circulation in the RCS
(continued) and assist in maintaining the boron concentrations in the RCS and the

refueling pool above the COLR limit.

APPLICABLE The boron concentration limit specified in the COLR is based on the core
SAFETY ANALYSES reactivity at the beginning of each fuel cycle (the end of refueling) and

includes an uncertainty allowance.

The required boron concentration and the plant refueling procedures that
verify the correct fuel loading plan (including full core mapping) ensure
that the 4 of the core wi'I remain s 0.95 during the refueling operation..

_

Hence, at least a 5% Ak/k margin of safety is established during rafueling.
I
i

During refueling, the water volume in the spent fuel pool, the transfer i

canal, the refueling pool, cask loading pool, and the reactor vessel form a -

single mass. As a result, the soluble boron concentration is relatively the _

same in each of these connected volumes having direct access to the
reactor vessel.>

Boron dilution accidents are precluded in MODE 6 by isolating potential
dilution flow paths. See LCO 3.9.2, 'Unborated Water Source Isolation
Valves."

The RCS boron concentration satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO. The LCO requires that a minimum boron concentration be maintained in
the filled portions of the RCS and the refueling canal, that have direct
access to the reactor vessel while in MODE 6. The boron concentration
limit specified in the COLR ensures that a core 4 of s 0.95 is maintained
during fuel handling operations. Violation of the LCO could lead to an
inadvertent criticality during MODE 6.

APPLICABILITY This LCO is applicable in MODE 6 to ensure that the fuel in the reactor
vessel will remain suberitical. The required boron concentration ensures
a 4 s 0.95. Above MODE 6, LCO 3.1.1, " SHUTDOWN MARGIN (SDM),"
LCO 3.1.5, " Shutdown Bank Insertion Limits" and LCO 3.1.6, " Control

- Bank Insertion Limits," ensure that an adequate amount of negative
reactivity is available to shut down the reactor and maintain it suberitical.

The Applicability is modified by a Note stating that transition from MODE 5
to MODE 6 is not permitted. This Note specifies an exception to LCO

Wolf Creek - Unit 1 B 3.9.1-2 Revision 0
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Boron Concentration
B 3.9.1

BASES -

APPLICABILITY 3.0.4 and prohibits the transition when boron concentration limits are not
(continued) met. This Note assures that core reactivity is maintained within limits

during fuel handling operations.

ACTIONS A.1 and A.2
<

Continuation of CORE ALTERATIONS or positive reactivity additions
(including actions to reduce boron concentration) is contingent upon
maintaining the unit in compliance with the LCO. If the boron
concentration of any coolant volume in the filled portions of the RCS, and
the refueling canal, that have direct access to the reactor vessel, is less
than its limit, all operations involving CORE ALTERATIONS or positive

; reactivity additions must be suspended immediately.

Suspension of CORE ALTERATIONS and positive reactivity additions
shall not preclude moving a compone,a to a safe position.

A.3

In addition to immediately suspending CORE ALTERATIONS or positive
reactivity additions, boration to restore the concentration must be initiated
immediately. l

!
In determining the required combination of boration flow rate and

|
concentration, no unique Design Basis Event must be satisfied. The only !

requirement is to restort me boron concentration to its required value as !
'soon as possible. In order to raise the boron ccncentration as soon as

possible, the operator should begin boration with the best source j

available for unit conditions. '

Once actions have been initiated, they must be continued until the boron
concentration is restored. The restoration time depends on the amount of
boron that must be injected to reach the required concentration.

SURVEILLANCE SR 3.9.1.1|

REQUIREMENTS
This SR ensures that the coolant boron concentration in the filled portions :

of the RCS and the refueling canal, that have direct access to the reactor I

vessel, is within the COLR limits. The boron concentration of the coolant
in each required volume is determined periodically by chemical analysis.

!

Wolf Creek - Unit 1 B 3.9.1-3 Revision 0
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Boron Concentration
B 3.9.1

BASES -

SURVElLLANCE SR 3.9.1.1 (continued)
REQUIREMENTS

A minimum Frequency of once every 72 hours is a reasonable amount of
time to verify the boron concentration of representative sample (s). The
Frequency is based on operating experience, which has shown 72 hours
to be adequate.

REFERENCES- 1. 10 CFR 50, Appendix A, GDC 26.

_

..

_. -t2

l
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Unborated Wit:r Source isolztion Valv;s
| B 3.9.2
i

I

!> .

B 3.9 REFUELING OPERATIONS
*

f B 3.9.2 Unborated Water Source isolation Valves

:

BASES
, . ..

BACKGROUND During MODE 6 operations, valves BG-V0178 and BG-V0601 must be
closed to prevent unplanned boron dilution of the reactor coolant.

The Chemical and Volume Control System is capable of supplying
bora'ad and unborated water to the RCS through various flow paths.
Sir.ce a positive reactivity addition made by reducing the boron
concentration is inappropriate during MODE 6, isolation of these
unborated water sources prevents an unplatined boron dilution.

APPLICABLE The possibility of an inadvertent boron dilution event (Ref.1) occurring
SAFETY ANALYSES during MODE 6 refueling operations is precluded by adherence to this

LCO, which requires that potential dilution sources be isolated. Closing
the required valves during refueling operations prevents the flow of
unborated water to the filled portion of the RCS. The valves are used to
isolate unborated water sources. These valves have the potential to
indirectly allow dilution of the RCS boron concentration in MODE 6. By
isolating unborated water sources, a safety analysis for an uncontrolled
boron dilution accident in accordance with the Standard Review Plan
(Ref. 2)is not required for MODE 6.

The RCS boron concentration satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

LCO This LCO requires that flow paths via BG-V0178 and BG-V0601 to the
RCS from unborated water sources be isolated to prevent unplanned
boron dilution during MODE 6 and thus avoid a reduction in SDM.

APPLICABILITY in MODE 6, this LCO is applicable to prevent an inadvertent boron
dilution event by ensuring isolation of the specified sources of unborated
water to the RCS.

For all other MODES, the boron dilution accident was analyzed and was
found to be capable of being mitigated.

ACTIONS The ACTIONS table has been modified by a Note that allows separate
Condition entry for each unborated water source isolation valve.

. .

Wolf Creek - Unit 1 B 3.9.2-1 Revision 0
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Unborated WatIr Source 1:olati:n Valv:s
B 3.9.2

BASES -

ACTIONS AJ
(continued)

Continuation of CORE ALTERATIONS is contingent upon maintaining
the unit in compliance with this LCO. With any valve used to isolate
unborated water sources not secured in the closed position, all
operations involving CORE ALTERATIONS must be suspended
immediately. The Completion Time of "immediately" for performance of
Required Action A.1 shall not preclude completion of movement of a
component to a safe position.

Condition A has been modified by a Note to require that Required
Action A.3 be completad whenever Condition A is entered.

A_]

Preventing inadvertent dilution of the reactor coolant boron
concentration is dependent on maintaining the unborated water isolation
valves, BG-VO! 3 and BG-V0601 secured closed. Securing the valves
in the closed position, under administrative controls, ensures that the
valves are not inadvertently opened. The Completion Time of
"immediately" requires an operator to initiate actions to close an open
valve and secure the isolation valve in the closed position immediately.
Once actions are initiated, they must be continued until the valves are
secured in the closed position.

AJ_

Due to the potential of having diluted the boron concentration of the
reactor coolant, SR 3.9.1.1 (verification of boron concentration) must be
performed whenever Condition A is entered to demonstrate that the
required boron concentration exists. The Completion Time of 4 hours is
sufficient to obtain and analyze a reactor coolant sample for boron
concentration.

.

SURVEILLANCE SR 3.9.2.1
REQUIREMENTS

These valves (BG-V0178 and BG-V0601) are to be secured closed to
isolate possible dilution paths. The likelihood of a significant reduction
in the boron concentration during MODE 6 operations is remote due to
the !srge mass of borated water in the refueling pool and the fact that all
unborated water sources are isolated, precluding a dilution. The boron
concentration is checked every 72 hours during M 1DE 6 under

, Wolf Creek- Unit 1 B 3.9.2-2 Revision 0
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Unborated Water S:urce isolation Vciv;s
B 3.9.2

BASES: '-

SURVEILLANCE SR 3.9.2.1 (continued) ,

REQUIREMENTS
SR 3.9.1.1. This Surveillance demonstrates that the valves are closed
through a system walkdown (which may include the use of local or
remote indicators). The 31 day Frequency is based on engineering
judgment and is considered reasonable in view of other administrative
controls that will ensure that the valve opening is an unlikely possibility.

REFERENCES- 1. USAR, Section 15.4.6.

2. NUREG-0800, Section 15.4.6.
!

|

.

|

I

?

I

i

i
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Nuclair in:trum:ntation
B 3.9.3

. B 3.g REFUELING OPERATIONS

B 3.g.3 Nuclear Instramentation

BASES

BACKGROUND The source range neutron flux monitors are used during refueling
operations to monitor the core reactivity condition. The installed source
range neutron flux monitors are part of the Nuclear instrumentation

| System (NIS). These detectors are located extemal to the reactor
vessel and detect neutrons leaking from the core.u

The Westinghouse source range neutron flux monitors (SE-N1-0031 and
' SE-NI-0032) are BF detectors operating in the proportional region of3

the gas filled detector characteristic curve. The detectors monitor the
neutron flux in counts per second. The instrument range covers six
decades of neutron flux (1 to 1E+6 cps). The detectort. also provide
continuous visual indication in the control room. The NIS is designed in
accordance with the criteria presented in Reference 1.

APPLICABLE Two OPERABLE source range neutron flux monitors are required to
SAFETY ANALYSES provide a signal to alert the operator to unsxpected changes in core

reactivity such as an improperly loaded fuel assembly.

The source range neutron flux monitors satisfy Criterion 3 of 10 CFR
50.36(c)(2)(ii).

!

I

LCO This LCO requires that two source range neutron flux monitors be
OPERABLE to ensure that redundant monitoring capability is available
to detect changes in core reactivity. To be OPERABLE, each monitor

i

must provide visual indication in the control room. When any of the
safety related busses supplying power to one of the detectors (SE-NI-31
or 32) associated with the source range neutron flux monitors are taken
out of service, the corresponding source range neutron flux monitor may
be considered OPERABLE when its detector is powered from a
temporary nonsafety related source of power, provided the detector for
the opposite source range neutron flux monitor is pow 3 red from its
normal source. (Ref. 3)

__

|
. APPLICABILITY in MODE 6, the source range neutron flux monitors must be

'

OPERABLE to determine changes in core reactivity. There are no other
direct means available to check core reactivity levels. in

I
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Nuclearinstrumentation
B 3.9.3

BASES -

' APPLICABILITY. MODES 2, 3,4, and 5, these same installed source range detectors anca

- (continued) dreuitry e also required to be OPERABLE by LCO 3.3.1, " Reactor Trip
System (RTS) instrumentation."

ACTIONS A.1 and A.2

With only one source range neutron flux monitor OPERABLE,
redundancy has been lost. Since these instruments are the only direct
means of monitoring core reactivity conditions, CORE ALTERATIONS
and p C'ive reactivity additions must be suspended immediately.
Perfc ce of Required Action A.1 shall not preclude completion of
movenient of a component to a safe position. Addition to the RCS of
borated water with a concentration greater than or equal to the minimum
required RWST concentration shall not be considered to be a positive
reactivity change (Ref. 2).

B_ 1

With no source range neutrori flux monitor OPERABLE action to restore
a monitor to OPERABLE status shall be initiated immediately. Once
initiated, action shall be continued until a source range neunon flux
monitor is restored to OPERABLE status.

M
With no source range neutron flux monitor OPERABLE, there are no
direct means of detecting changes in core reactivity. However, since
CORE ALTERATIONS and positive reactivity additions are not to be
made, the core reactivity condition is stabilized until the source range
neutron flux monitors are OPERABLE. This stabilized condition is
determined by performing SR 3.9.1.1 to ensure that the required boron
concentration exists.

The Completion Time of once per 12 hours is sufficient to obtain and
analyze a reactor coolant sample for boron concentration and ensures
that unplanned changes in boron concentration would be identifed. The
12 hour Frequency is reasonable, considering the low probability of a
change in core reactivity during this time period.

,
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Nucle:r Instrement; tion
B 3.9.3

BASES

SURVEILLANCE SR 3.9.3.1
REQUIREMENTS

SR 3.9.3.1 is the performance of a CHANNEL CHECK, which is a
comparison of the parameter indicated on one channel to a similar
parameter on other channels. It is based on the asst'mption that the
two indication channels should be consistent with core "tions.
Changes in fuel loading and core geometry can res' Ant
differences between source range channels, but e. or- nould
be consistent with its local conditions.

i

i

The Frequency of 12 hours is consistent with the Ct '> .ctCHECK
Frequency specified similarly for the same instruments in LCO 3.3.1.

SR 3.9.3.2

SR 3.9.3.2 is the performance of a CHANNEL CALIBRATION every
18 months. This SR is modified by a Note stating that neutron detectors
are excluded from the CHANNEL CAllBRATION. The CHANNEL
CAllBRATION for the source range neutron flux monitors consists of
obtaining the detector plateau or preamp discriminator curves,
evaluating those curves, and comparing the curves to the |
manufacturer's data. The 18 month Frequency is based on the need to
perform this Surveillance under the conditions that apply during a plant
outage. Operating experience has shown these components usually
pass the Surveillance when performed at the 18 month Frequency.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 13, GDC 26, GDC 28, and
GDC 29.

2. NRC letter (W. Reckley to N. Cams) dated November 22,1993:
" Wolf Creek Generating Station - Positive Reactivity Addition;
Technical Specification Bases Changes."

3. NRC letter (J. Stone to O. Maynard) dated October 3,1997:
" Wolf Creek Generating Station - Technical Specification Bases
Change, Source Range Nuclear instruments Power Supply
Requirements."

Wolf Creek - Unit 1 B 3.9.3-3 Revision 0

L

.- - . - --



r

Contrinm:nt P;netrctions
B 3.9.4 l

B 3.9 REFUELING OPERATIONS |

8 3.9.4 Containment Penetrations

BASES
-J

BACKGROUND During CORE ALTERATIONS or movement of irradiated fuel
assemblies within containment, a release of fission product radioactivity
within containment will be restricted from escaping to the environment
when the LCO requirements are met. In MODES 1,2,3, and 4, this is
accomplished by maintaining containment OPERABLE as described in
LCO 3.6.1, " Containment." In MODE 6, the potent >al for containment
pressurization as a result of an accident is not likely; therefore,
requirements to isolate the containment from the outside atmosphere
can be less stringent. The LCO requirements are referred to as
" containment closure" rather than " containment OPERABILITY."
Containment closure means that all potential escape paths are closed
or capable of being closed. Since there is no potential for containment
pressurization, the 10 CFR 50, Appendix J Ieakage criteria and tests are
not required.

The containment serves to contain fission product radioactivity that may
be released from the reactor core following an accident, such that offsite
radiation exposures are maintained well within the requirements of
10 CFR 100. Additionally, the containment provides radiation shielding j

from the fission products that may be present in the containment I
atmosphere following accident conditions.

1
'

The containment equipment hatch, which is part of the containment
pressure boundary, pwvides a means for moving large equipment and l
components into and out of containment. During CORE ALTERATIONS ;

or movement of irradiated fuel assemblies within containment, the
equipment hatch must be held in place by at least four bolts. Good
engineering practice dictates that the bolts required by this LCO be
approximately equally spaced.

The containment air locks, which are also part of the containment
pressure boundary, provide a means for personnel access during ;
MODES 1,2,3, and 4 unit operation in accordance with LCO 3.6.2, i

" Containment Air Locks." Each air lock has a door at both ends. The
doors are normally interlocked to prevent simultaneous opening when |

containment OPERABILITY is required. During periods of unit
shutdown when containment closure is not required, the door interlock
mechanism may be disabled, allowing both doors of an air lock to
remain open for extended periods when frequent containment entry is
necessary. During CORE ALTERATIONS or movement of irradiated

Wolf Creek - Unit 1 B 3.9.4-1 Revision 0



Containm:nt PInstrttions
B 3.9.4

I

BASES -

BACKGROUND fuel assemblies within containment, containment closure is required;
(continued) therefore, the door interlock mechanism may remain disabled.

However, one personnel air lock door must be capable of being closed,
and one emergency air iock door must be closed. In the case of the

- emergency air lock door, a temporary closure device is an acceptable
replacement for the air lock door (Ref.1). Both containment personnel
air lock doors may be open during movement of irradiated fuel or CORE
ALTERATIONS, provided an air lock door is capable of being closed
and the water level in the refueling pool is maintained as required.
Service air valves KA V-03g and KA V-118 (Containment Penetration
P-63) and Breathing air valves KB V-001 and KB V-002 (Containment
Penetration P-g8) may be opened under administrative control during
movement of irradiated fuel or CORE ALTERATIONS to provide air

,

services to the reactor building to support outage activities. (Ref. 5).
Administrative controls ensure that 1) appropriate personnel are aware
of the open status of the containment during movement of irradiated fuel
or CORE ALTERATIONS,2) specified individuals are designated and
readily available to close the air lock or the service air and breathing air
valves following an evacuation that would occur in the event of a fuel
handling accident and 3) any obstructions (e.g. cables and hoses) that
would prevent rapid closure of an open air lock can be quickly removed.
(Ref. 4).

The requirements for containment penetration closure ensure that a
release of fission product radioactivity within containment will be I

restricted from escaping to the environment. The closure restrictions
are sufficient to restrict fission product radioactivity release from
containment due to a fuel handling accident during /vueling.

The Containment Purge System includes two subsystems. The
shutdown purge subsystem includes a 36 inch supply penetration and a
36 inch exhaust penetration. The second subsystem, a mini-purge
system, includes an 18 inch supply penetration and an 18 inch exhaust )
penetration. During MODES 1,2,3, and 4, the two valves in each of the
shutdown purge supply and exhaust penetrations are secured in the
closed position or blind flange installed. The two valves in each of the
two minipurge penetrations can be opened intermittently, but are closed
automatically by the Engineered Safety Features Actuation System
(ESFAS). Neither of the subsystems is subject to a Specification in
MODE 5 or MODE 6 excluding CORE ALTERATIONS or movement of
irradiated fuelin containment.

In MODE 6, larg6 air exchanges are necessary to conduct refuelirg
operations. The normal 36 inch purge system is used for this purpose,
and all four valves may be closed by the ESFAS in accordance with

Wolf Creek'- Unit 1 B 3.9.4-2 Revision 0
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Containm:nt Psnitrctions
B 3.9.4

BASES -

BACKGROUND LCO 3.3.6, " Containment Purge Isolation Instrumentation," during
(continued) - CORE ALTERATIONS or movement of irradiated fuel in containment.

When the minipurge system is not used in MODE 6, all four 18 inch
valves are closed.

The other containment penetrations that provide direct access from
containment atmosphere to outside atmosphere must be isolated on at
least one side. Isolation may be achieved by an OPERABLE automatic
isolation valve, or by a manual isolation valve, blind flange, or
equivalent. Equivalent isolation methods must be approved and may
include use of a material that can provide a temporary, atmospheric
pressure, ventilation barrier for the other containment penetrations and
the emergency personnel escape lock during fuel movements (Ref.1).

APPLICABLE During CORE ALTERATIONS or movement of irradiated fuel
SAFETY ANALYSES assemblies within containment, the most severe radiological

consequences result from a fuel handling accident. The fuel handling
accident is a postulated event that involves damage to irradiated fuel
(Ref. 2). Fuel handling accident, analyzed in Reference 2, assumes
dropping a sing!e irradiated fuel assembly. The requirements of
LCO 3.9.7, " Refueling Pool Water Level," and the minimum decay time
of 100 hours prior to CORE ALTERATIONS ensure that the release of
fission product radioactivity, subsequent to a fuel handling accident,
results in doses that are well within the guideline values specified in
10 CFR 100. Standard Review Plan, Section 15.7.4, Rev.1 (Ref. 3),
defines "well within" 10 CFR 100 to be 25% or less of the 10 CFR 100
values. The acceptance limits for offsite radiation exposure will be 25%
of 10 CFR 100 values.

. Containment penetrations satisfy Criterien 3 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO limits the consequences of a fuel handling accident in
'

containment by limiting the potentiel escape paths for fission product
radioactivity re! eased within containment. The LCO requires any
penetration providing direct access from the containment atmosphere to
the outside atmosphere to be closed except for the OPERABLE
containment purge penetrations and the personnel air lock. For the ]
OPERABLE containment purge penetrations, this LCO ensures that
each penetration is isolable by the Containment Purge isolation System
to ensure that releases through the valves are terminated, such that
radiological doses are within the acceptance limit.

Wolf Creek - Unit 1 B 3.9.4-3 Revision 0



Contrinm:nt P netr;tions
B 3.9.4 1

l

BASES -

LCO LCO 3.9.4.b is modified by a Note allowing an emergency escape air
(continued) lock temporary closure device to be an acceptable replacement for an

emergency air lock door.

LCO 3.9.4.c is modified by a Note allowing Penetration P-63 (Service air
valves KA V-039 and KA V-118) and Penetration P-98 (Breathing air
valves KB V-001 and KB V-002) to be unisolated under administrative
controls.

APPLICABILITY The containment penetration reouirements are applicable during CORE
ALTERATIONS or movement of irradiated fuel assemblies within -

containment because this is when there is a potential for a fuel handling
accident. In MODES 1,2,3, and 4, containment penetration
requirements are ar' dressed by LCO 3.6.1. In MODES 5 and 6, when
CORE ALTERATIONS or movement of irradiated fuel assemblies within
containment are not being conducted, the potential for a fuel handling
accident does not exist. Thereforc, under these conditions no
requirements are placed on containment penetration status.

ACTIONS A.1 and A.2

If the containment equipment hatch, air locks, or any containment
penetration that provides direct access from the containment
atmosphere to the outside atmosphere is not in the required status,
including the containment purge isolation valve not capable of automatic
actuation, the unit must be placed in a condition where the isolation
function is not needed. This is accomplished by immediately
suspending CORE ALTERATIONS and movement of irradiated fuel
assemblies within containment. Performance of tnese actions shall not
preclude completion of movement of a component to a safe position.

SURVEILLANCE SR 3.9.4.1
REQUIREMENTS

This Surveillance demonstrates that each of the containment
penetrations required to be in i's closed position is in that position. The
Surveillance on the open purge isolation valves will demonstrate that
the valves are not blocked from closing. Also the Surveillance will
demonstrate that each valve operator has motive power, which will
ensure that each valve is capable of being closed by an OPERABLE
automatic containment purge isolation signal. The SR specifies that
containment penetrations P-63 and P-68 that are open under

Wolf Creek - Unit 1 B 3.9.4-4 Revision 0
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C ntainm;nt P;netrttions
B 3.9.4

q

-BASES
{

SURVEILLANCE SR 3.9.4.1 (continued)
REQUIREMENTS

Iadministrative controls are not required to meet the SR during the time
the penetrations are open.

.

The Surveillance is performed every 7 days during CORE
ALTERATIONS or movement of irradiated fuel assemblies within i

containment. The Surveillance intervalis selected to be commensurate
with the normal duration of time to compiete fuel handling operations. A
surveillance before the start of refueling operations will provide sufficient
surveillance verification during the applicable period for this LCO. As
such, this Surveillance ensures that a postulated fuel handling accident
that releases fission product radioactivity within the containment will not
result in a release of fission product radioactivity to the outside
atmosphere.

SR 3.9.4.2
;

This Surveillance demonstrates that each containment purge isolation
valve actuates to its isolation position on manual initiation or on an
actual or simulated high radiation signal. The 18 month Frequency ;

maintains consistency with other similar ESFAS instrumentation and |
valve testing requirements. In LCO 3.3.6, the Containment Purge |
Isolation instrumentation requires a CHANNEL CHECK every 12 hours '

and a COT every 92 days to ensure the channel OPERABILITY during
refueling operations. Every 18 months a CHANNEL CAllBRATION is
performed. SR 3.6.3.5 demonstrates that the isolation time of each !

valve is in accordance with the Inservice Testing Program requirements.
These Surveillances will ensure that the valves are capable of closing

,

after a postulated fuel handling accident to limit a refer.se of fission
,

product radioactivity from the containment. '

4

4

|
|
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Contrinm:nt Paratrctions
b 3.9.4

_ BASE.S -S

REFERENCES- 1. Amendment No. 74 to Wolf Creek Generating Station Operating
License NPF 42, dated July 7,1994.

2. USAR, Section 15.7.4.

3. - NUREG-0800, Section 15.7.4, Rev.1, July 1981.

4. Amendment No. 95 to Wolf Creek Generating Station Operating
License NPF-42, dated February 28,1996.

5. Amendment No.107 to WP NeP. Generating Station Operating
License NPF-42, dated Jui, ;i 097. ..

. . . . . . . . . . . . . . ... - . . .
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RHR cnd CooIInt Circulition - High Wet:r Lsv:1
B 3.9.5

B 3.9 REFUELING OPERATIONS

B 3.9.5 ' Residual Heat Removal (RHR) and Coolant Circulation - High Water Level

BASES

BACKGROUND The purpose of the RHR System in MODE 6 is to remova decay heat
and sensible heat from the Reactor Coolant System (RCS), as required
by GDC 34, to provide mixing of borated coolant and to prevent boron
stratification (Ref.1). Heat is removed from the RCS by circulating
reactor coolant through the RHR heat exchanger (s), where the heat is
transferred to the Component Cooling Water System. The coolant is
then retumed to the RCS via the RCS cold leg (s). Operation of the
RHR System for normal cooldown or decay heat removal is manually i

accomplished from the control room. The haat removal rata is adjusted
by controlling the flow of reactor coolant through the RHR heat
exchanger (s) and the bypass lines. Mixing of the reactor coolant is
maintained by this continuous circulation of reactor coolant through the
RHR System. I

3

APPLICABLE If the reactor coolant temperature is not maintained below 200''F, boiling
SAFETY ANALYSES of the reactor coolant could result. This could lead to a loss of coolant in

the reactor vessel. Additionally, boiling of the reactor coolant could lead
to boron plating out on components near the areas of the boiling activity.
The loss of reactor coolant and the subsequent plate out of boron would
eventually challenge the integrity of the fuel cladding, which is a fission
product barrier. One train of the RHR System is required to be
operational in MODE 6, with the water level 2 23 ft above the top of the
reactor vessel flange, to prevent this challenge. The LCO does permit
de-energizir,g the RHR pump for short durations, under the condition
thct the boron concentration is not diluted. This conditional
de-energizing of the RHR pump does not result in a challenge to the
fission product barrier.

Although the RHR System does not meet a specific criterion of the NRC
Policy Statement, it was identified in 10 CFR 50.36(c)(2)(ii) as an i
important contributor to risk reduction. Therefore, the RHR System is j
retained as a Specification.

|
|

LCO Only one RHR loop is required for decay heat removal in MODE 6, with
the water level 2 23 d above the top of the reactor vessel flange. Only
one RHR loop is required to be OPERABLE, because the volume of
water above the reactor vessel flange provides backup decay heat

Wolf Creek- Unit 1 B 3.9.5-1 Revision 0
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RHR cnd Cool:nt Circulation- High W:.t:r Lcval i

B 3.9.5

L BASES '

LCO removal capability. At least one RHR loop must be OPERABLE |
'(continued) and in operation to provide: |

|

a. Removal of decay heat;

b. ' Mixing of borated coolant to minimize the possibility of criticality;,

and

I
c. Indication of reactor coolant temperature.

An OPERABLE RHR loop in<a det en RHR pump, a heat exchanger,
valves, piping, instruments, ac wr nh t; ensure an OPERABLE flow
path and to determine the RCO: ,opalature. The flow path starts in one
of the RCS hot legs and is retumed to the RCS cold legs.

]

The LCO is modified by a Note that allows the required operating RHR
loop to be removed from service for up to 1 hour per 8 hour period,
provided no operations are permitted that would cause a reduction of
the RCS boron concentration. Boron concentration reduction is
prohibited because uniform concentration distribution cannot be
ensured without forced circulation. This permits operations such as
core mapping or alterations in the vicinity of the reactor vessel hot leg
nozzles and RCS to RHR isolation valve testing. During this 1 hour

; period, decay heat is removed by natural convection to the large mass
of water in the refueling pool.

! APPLICABILITY One RHR loop must be OPERABLE and in operation in MODE 6, with
!

the water level 2 23 ft above the top of the reactor vessel flange, to
provide decay heat removal. The 23 ft water level was selected

L because it corresponds to the 23 ft requirement established for fuel
movement in LCO 3.9.7, " Refueling Pool Water Level." Requirements
for the RHR System in other MODES are covered by LCOs in
Section 3.4, Reactor Coolant System (RCS), and Section 3.5,
Emergency Core Cooling Systems (ECCS). RHR loop requirements in
MODE 6 with the water level < 23 ft are located in LCO 3.9.6, " Residual
Heat Removal (RHR) and Coolant Circulation - Low Water Level."

ACTIONS . RHR loop requirements are met by having one PHR loop OPERABLE
and in operation, except as permitted in the Note to the LCo. !

1

|
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B 3.9.5

BASEE
_

ACTIONS AJ
(continued)

If RHR loop requirements are not met, there will be no forced circulation
to provide mixing to establish uniform boron concentrations. Reduced
boron concentrations cannot occur by the addition of water with a lower
boron concentration than that contained in the RCS. Therefore, actions -
that could result in a reduction in the coolant boron concentration must
be suspended immediately. Addition to the RCS of borated water with a
concentration greater than or equal to the minimum required RWST
concentration shall not be considered to be a reduction in boron
concentration (Ref. 2).

A,.;2

If RHR loop requirements are not met, actions shall be taken
immediately to suspend loading of irradiated fuel assemblies in the core.
With no forced circulation cooling, decay heat removal from the core
occurs by natural convection to the heat sink provided by the water
above the core. A minimum refueling water level of 23 ft above the
reactor vessel flange provides an adequate available heat sink.
Suspending any operation that would increase decay heat load, such as I

loading a fuel assembly, is a prudent action under thi.s condition.
Performance of Required Action A.2 shall not preclude completion of
movement of a component to a safe condition.

1

|

A:.3

If RHR loop requirements are not met, actions shall be initiated and I

continued in order to satisfy RHR loop requirements. With the unit in
MODE 6 and the refueling water level 2 23 ft above the top of the
reactor vessel flange, corrective actions shall be initiated immediately.

A.4
- !

1

If RHR loop requirements are not met, all containment penetrations I
providing direct access from the containment atmosphere to the outside |
atmosphere must be closed within 4 hours. With the RHR loop |
requirements net met, the potential exists for the coolant to boil and<

release radioactive gas to the containment atmosphere. Closing
containment penetrations that are open to the outside atmosphere
ensures dose limits are not exceeded.

Wolf Creek - Unit 1 B 3.9.5-3 Revision 0
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' BASES

ACTIONS A4 (continued)
.,

_

\I

| The Completion Time of 4 hours is reasonable, based on the low il

probability of the coolant boiling in that time. |

_.

SURVEILLANCE SR 3.9.5.1 *

REQUIREMENTS
This Surveillance demonstrates that the RHR loop is in operation and
circulating reactor coolant. The flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal capability and to
prevent thermal and boron stratification in the core. The Frequency of .s

!
.

12 hours is sufficient, considering the flow, temperature, pump control,
and alarm indications available to the operator in the control room for
monitoring the RHR System.

__.

REFERENCES 1. USAR, Section 5.4.7.
,

' 2. NRC letter (W. Reckley to N.. Carns) dated November 2'2,1993:
" Wolf Creek Generating Station-Positive Reactivity Addition:
Technical Specification Bases Changes."

. .. . .
. . . . . . . _ . .

|

i

i
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Y

i
B 3.9 REFUEUNG OPERATIONS

.

.

B 3.9.6 Residual Heat Removal (RHR) and Coolant Circulation - Low Water Level i

)
|

BASES
__

__

BACKGROUND The purpose of the RHR System in MODE 6 is to remove decay heat
and sensible heat from the Reacter Coolant System (RCS), as required
by GDC 34, to provide mixing of borated coolant, and to prevent boron
stratification (Ref.1). Heat is removed from the RCS by circulating
reactor coolant through the RHR heat exchangers where the heat is
transferred to the Component Cooiing Water System. The coolant is
then retumed to the RCS via the RCS cold leg (s). Operation of the
RHR System for normal cooldown decay heat removal is manually
accomplished from the control room. The heat removal rate is adjusted
by controlling the flow of reactor coolant through the RHR heat
exchanger (s) and the bypass lines. Mixing of the reactor coolant is
maintained by this continuous circulation of reactor coolarit through the

i

RHR System.

(-

APPLICABLE If the reactor coolant temperature is not maintained below 200 F, boiling
SAFETY ANAL'rSES of the reactor coolant could result. This could lead to a loss of coolant in

the reactor vessel. Additionally, boiling of the reactor coolant could lead !
to boron plating out on components near the areas of the bolling activity.
The loss of reactor coolant and the subsequent plate out of boron will
eventually chaUenge the integrity of the fuel cladding, which is a fission ;

product berrier. Two trains of the RHR System are required to be |
OPERABLE, and one train in operation, in order to prevent this !

challenge.

Although the RHR System does not meet a specific criterion of the NRC
Policy Statement, it was identified in 10 CFR 50.36(c)(2)(ii) as an

,

important contributor to risk reduction. Therefore, the RHR System is
retained as a Specification.

__

'

j

LCO . In MODE 6, with the water level < 23 ft above the inp of the reactor
vessel flange, both RHR loops must be OPERABLE.

Addit;cnally, one loop of RHR must be in operation in order to provide:

a. Removal of decay heat;

b. Mixing of borated coolant to minimize the possibiltty of criticality;
aad,

,

Wolf Creek - Unit 1 B 3.9.6-1 Pevision 0,
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BASES. -

.

LCO
.

c. Indication of reactor coolant temperature.
(continued)

An OPERABLE RHR loop consists of an RHR pump, a heat exchanger,
valves, piping, instruments and controls to ensure an OPERABLE flow

. path and to determine the RCS temperature. The flow path starts in one
of the RCS hot legs and is retumed to the RCS cold legs. An
OPERABLE RHR loop must be capable of being realigned to provide an
OPERABLE flow path.

_

APPLICABILITY: Twa RHR loops are required to be OPERABLE, and one RHR loop
must be in operation in MODE 6, with the water level < 23 ft above the'

top of the reactor vessel flange, to provide decay heat removal. --
I

Requirements for the RHR System in other MODES are covered by
LCOs in Section 3.4, Reactor Coolant System (RCS), and Section 3.5,
Emergency Core Cooling Systems (ECCS). RHR loop requirements in

_

MODE 6 with the water level 2 23 ft are located in LCO 3.9.5, " Residual
Heat Removal (RHR) and Coolant Circulation- High Water Level."

'
The Applicability is modified by a Note stating that entry into a MODE or
other specified condition in the Applicability is not permitted while the
LCO is not met. This Note specifies an exception to LCO 3.0.4 and

. would prevent the transition into MODE 6 with less than 23 feet of water,

above the top of the vessel flange while the RHR function was
degraded.

'
ACTIONS A.1 and A.2

If less than the. required number of RHR loops are OPERABLE, action |
shall be immediately initiated and continued until the RHR loop is
restored to OPERABLE status and to operation in accordance with the
LCO.or until 2 23 ft of water level is established above the reactor
vessel flange. When the water level is 2 23 ft above the reactor vessel ;

f|ange, the Applicability changes to that of LCO 3.9.5, and only one RHR l

loop is required to be OPERABLE and in operation. An immediate I

Completion Time is necessary for an operator to initiate corrective
actions.

!.B;j
,

if no RHR loop is in operation, there will be no forced circulation to
provide mixing to establish uniform boron concentrations. Reduced,

tnron concentrations con occur by the addition of water with a lower
-

|
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BASES -

. ACTIONS B,._1, (continued)-

boron concentration than that contained in the RCS. Therefore, actions
that would result in a reduction in the coolant boron concentration must
be suspended immediately, Addition to the RCS of borated water with a
concentration greater than or equal to the minimum required RWST
concentration shall r.ot be considered to be a reduction in boron
concentration (Ref. 2).

B_:2_

If no RHR loop is in operation, actions shall be initiated immediately,
and confirmed, to restore one RHR loop to operation. Since the unit is
in Conditions A and B concurrently, the restoration of two OPERABLE

. RHR loops and one operating RHR loop should be accomplished
expeditiously.

.BJ

If no RHR loop is in operation, all containment penetrations providing
direct access from the containment atmosphere to the outside
atmosphere must be closed within 4 hours With the RHR loop |
requirements not met, the potential exists for the coolant to boil and
release radioactive gas to the containment atmosphere. Closing ,

containment penetrations that are open to the outside atmosphere i
ensures that dose limits are not exceeded. i

The Completion Time of 4 hours is reasonable at water levels above |

reduced inventory, based on the low probability of the coolant boiling in
that time. At reduced inventory conditbns, additional actions are taken
to provide containment closure in a reduced period of time (Reference
3). Reduced inventory is defined as RCS level lower than 3 feet below
the reactor vessel.

SURVEILLANCE SR 3.9.6.1
REQUIREMENTS

This Surveillance demonstrates that one RHR loop is in operation and
circulating reactor coolant. The flow rate is determined by the flow rate
necessary to provide sufficient decay heat removal capability and to
prevent thermal and boron stratification in the core. The Frequency of
12 hours is sufficient, considering the flow, temperature, pump control,

- Wolf Creek - Unit 1 B 3.9.6-3 Revision 0
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' BASES -

|

SURVEILLANCE SR 3.9.6.1 (continued)
REQUIREMENTS

and alarm indications available to the operator for monitoring the RHR
System in the control room.

SR 3.9.6.2

Verification that tne required pump is OPERABLE ensures that an
additional RHR pump can be placed in operation, if needed, to maintain
decay beat removal and reactor coolant circulation. Verification is

. performed by verifying proper breaker alignment and power available to
,_

|
1

the required pump. The Frequency of 7 days is considered reasonable -

.

Iin view of other administrative controls available and has been shown to
be acceptable by operating experience.

..

.

1. USAR, Section 5.4.7.

2. NRC letter (W. Reckley to N. Carns) dated November 22,1993:
"We',f Creek Generating Station-Pe-itive Reactivity Addition;
Technical Specification Bases Changes."

3. Generic Letter No. 88-17," Loss of Decay Heat Removal."
.. .. . . . . .. . . .. . . . - .. ..

!-

|
'

|

|

|

l
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B 3.9.7

B 3.9 REFUELING OPERATIONS

B 3.9.7 Refueling Pool Water Level

BASES
. .. .

. .. _ .. .. . . _ _ . _ _ . . _ _ _ _ _ . _ _

BACKGROUND The movement of irradiated fuel assemblies, within containment
requires a minimum water level of 23 ft above the top of the reactor
vessel flange. During refueling, this maintains sufficient water level in
the fuel transfer canal, refueling pool, and spent fuel pool. Sufficient
water is necessary to retain iodine fission product activity in the water in
the event of a fuel handling accident (Refs.1 and 2). Sufficient iodine
activity would be retained to limit offsite doses from the accident to
< 25% of 10 CFR 100 limits, as provided by the guidance of
Reference 3 and acceptance in Reference 6.

,

|

APPLICABLE During movement of irradiated fuel assemblies, the water level in the
SAFETY ANALYSES refueling pool is an initial condition design parameter in the analysis of a

fuel handling accident in containment, as postulated by Regulatory i

Guide 1.25 (Ref.1). The reactor is assumed to have been suberitical |
for 100 hours prior to movement of irradiated fuel in the reactor vessel. |
A minimum water level of 23 ft (Regulatory Position C.1.c of Ref.1) i

allows a decontamination factor of 100 (Regulatory Position C.1.g of
Ref.1) to be used in the accident ar.alysis for iodine. This relatos to the
assumption that 99% of the totaliodine released from the pellet to
cladding gap of all the dropped fuel assembly rods is retained by the
refueling pool water. In addition, for the analyses for the accident in the
reactor building the dropped assembly is assumed to damage 20
percent of the rods of an additional assembly. The fuel pellet to
cladding gap is assumeG to contain 10% of the total fuel rod iodine
inventory (Ref.1).

The fuel handling accident analysis inside containment is described in
Reference 2. With a minimum water level of 23 ft and a minimum decay
time of 100 hours prior to fuel handling, the analysis and test programs

I demonstrate that the iodine release due to a postulated fuel handling
accident is adequately captured by the water and offsite doses are
maintained well within allowable limits (Refs. 4, 5, and 6).

Refueling pool water level satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

_
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BASES

LCO A minimum refueling pool water level of 23 ft above the reactor vessel
flange is required to ensure that the radiological consequences of a
postulated fuel handling accident inside containment are within
acceptable limits, as provided by the guidance of Reference 3.

APPLICABILITY LCO 3.9.7 is applicable when moving irradiated fuel assemblies within
containment. The LCO minimizes the possibility of a fuel handling
accident in containment that is beyond the assumptions of the safety
analysis. If irradiated fuel assemblies a,e not present in containment,
there can be no significant radioactivity release as a result of a
postulated fuel handling accident. Requirements for fuel handling
accidents in the spent fuel pool are covered by LCO 3.7.15, " Fuel
Storage Pool Water Level."

ACTIONS AJ

With a water level of < 23 ft above the top of the reactor vessel flange,
movement of irradiated fuel assemblies within the containment shall be
suspended immediately to ensure that a fuel handling accident cannot
occur.

The suspension of fuel movement shall not preclude completion of
movement of a component to a safe position.

.

SURVEILLANCE SR 3.9.7.1
REQUIREMENTS

Verification of a minimum water level of 23 ft above the top of the
reactor vessel flange ensures that the design basis for the analysis of
the postulated fuel handling accident during refueling operations is met.
Water at the required level above the top of the reactor vessel flange
limits the consequences of damaged fuel rods that are postulated to
resuit from a fuel handling accident inside containment (Ref. 2).

The Frequency of 24 hours is based on engineering judgment and is
considered adequate in view of the large volume of water and the
normal procedural controls of valve positions, which make significant
unplanned level changes unlikely.

Wolf Creek - Unit 1 B 3.9.7-2 Revision 0
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REFERENCES 1. Regulatory Guide 1.25, March 23,1972.

2. USAR, Section 15.7.4.

3. NUREG-0800, Section 15.7.4, Rev 1, July 1981.

4. 10 CFR 100.11.

5. Malinowski, D. D., Bell, M. J., Duhn, E., and Locante, J., WCAP-
828, Radiological Consequences of a Fuel Handling Accident,
December 1971.

6. NUREG-0881, Safety Evaluation Report, Wolf Creek Generating
Station, April 1982, Section 15.4.6.
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