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WASHINGTON PUBLIC POWER SUPPLY SYSTEM
P.O. Box 968 * Richland, Washington 99352-0968

January 14, 1997
G02-97-006

Docket No. 50-397/

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Gentlemen:

Subject: WNP-2, OPERATING LICENSE NPF-21
REQUEST FOR AMENDMENT TO THE TECHNICAL SPECIFICATIONS
ADDITIONAL INFORMATION

References: 1) NUREG-1434, “"Standard Technical Specifications, General Electric
Plants, BWR/6," Revision 1

2) Letter dated December 8, 1995, GO2-95-265, JV Parrish (SS) to NRC,
) "Request for Amendment to Technical Specifications”

3) Letter dated July 9, 1996, GO2-96-132, PR Bemis (SS) to NRC "Request
for Amendment to Technical Specxficatlons

4) Letter dated December 12, 1996, GO2-96-241, PR Bemis (SS) to NRC
"Request for Amendment to Technical Spec;ﬁcatlons

The Supply System hereby submits a final copy of the Improved Standard Technical
Specifications developed for WNP-2 in accordance with the guidance provided in Reference 1.
This submittal reflects a compilation of the Technical Specification change requests submitted
to the NRC in References 2, 3, and 4. As discussed with TG Colburn of your staff, one change
has been made to Specification 3.6.3.1, "Primary Containment Hydrogen Recombiners,"
Completion Time for Condition B. The phrase "One per 12 hours" has been changed to "Once
per 12 hours." The Supply System considers this a typographical error and notes that the same
error is contained on page 3.6-37 of Reference 1. Another typographical error was corrected
in SR 3.8.1.7.b, page 3.8-8, by adding the unit of measure, V (volts), to the value of 4400. In
addition, the Amendment 149 footer has been added to the Technical Specification pages.
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Page 2
REQUEST FOR AMENDMENT TO TECHNICAL SPECIFICATIONS

The Supply System is transmitting an informational copy of Revision 5 of the WNP-2 Bases.
The Bases were also included in References 2, 3, and 4. At the request of the staff, a change
has been made to the Bases following the submittal of Revision C (Reference 4). Each Bases
reference to the NRC Final Policy Statement of July 1993 has been changed to 10 CFR
50.56(c)(2)(ii).

Some of the Revision C changes were made based on the installation of the Adjustable Speed
Drive System (for further detail; see Reference 4, Attachment 1, item 7). Additional changes
have been made to Bases pages B 3.3-88, B 3.3-91, and B 3.3-92 to delete reference to the low
frequency motor generator (LFMG) that was removed from the plant by that modification.

The documents are being submitted in both hard copy and electronic (Word Perfect 5.1) formats.
Attached to this letter is a list of the relocated requirements, the planned new locations, and the
process under which changes will be controlled. This Attachment supersedes Attachment 4 of

Reference 4.

Should you have any questions or require additional information pertaining to this letter, please
contact either me or Ms. L. ‘C. Fernandez at (509) 377-4147.

Vige President, Nuclear Operations
Mail Drop PE23

MGE
Attachment

cc:  LJ Callan - NRC RIV
JE Dyer - NRC RIV
KE Perkins, Jr. - NRC RIV, Walnut Creek Field Office
TG Colburn - NRR
RC Barr - NRC, WNP-2, 927N
DL Williams - BPA, 399
NS Reynolds - Winston & Strawn
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STATE OF WASHINGTON ) Subject: Amendment to Technical Specifications
) Additional Information

COUNTY OF BENTON )

I, P. R. BEMIS, being duly sworn, subscribe to and say that I am the Vice President, Nuclear
Operations for the WASHINGTON PUBLIC POWER SUPPLY SYSTEM, the applicant herein;
that I have the full authority to execute this oath; that I have reviewed the foregoing; and that
to the best of my knowledge, information, and belief the statements made in it are true.

DATE ~our 14— , 1997

~R. Bentis
Viceyxgeside t, Nuclear Operations

On this date personally appeared before me P. R. BEMIS, to me known to be the individual who
executed the foregoing instrument, and acknowledged that he signed the same as his free act and
deed for the uses and purposes herein mentioned.

GIVEN under my hand and seal this __14 day of "S a,raucins ) 1997.

STATE OF WASHINGTON

o Residing
YRR

" 7 “"My Commission Expires l'-?-\‘Q‘\
Dy
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Control Rod Block Instruﬁéﬁfégfbn
B 3.3.2.1

B 3.3 INSTRUMENTATION

B 3.3.2.1

BASES

Control Rod Block Instrumentation

BACKGROUND

Control rods provide the primary means for control of
reactivity changes. Control rod block instrumentation
includes channel sensors, logic circuitry, switches, and
relays that are designed to ensure that specified fuel
design Timits are not exceeded for postulated transients and
accidents. During high power operation, the rod block
monitor (RBM) provides protection for control rod withdrawal
error events. During low power operations, control rod
blocks from the rod worth minimizer (RWM) enforce specific
control rod sequences designed to mitigate the consequences
of the control rod drop accident (CRDA). During shutdown
conditions, control rod blocks from the Reactor Mode
Switch—Shutdown Position Function ensure that all control .
rods remain inserted to prevent inadvertent criticalities.

The purpose of the RBM is to Timit control rod withdrawal if
Tocalized neutron flux exceeds a predetermined setpoint
during control rod manipulations (Ref. 1). It is assumed to
function to block further control rod withdrawal to preclude
a MCPR Safety Limit (SL) violation. The RBM supplies a trip
signal to the Reactor Manual Control System (RMCS) to
appropriately inhibit control rod withdrawal during power
operation above the low power range setpoint. The RBM. has
two channels, either of which can initiate a control rod
block when the channel output exceeds the control rod block
setpoint. One RBM channel inputs into one RMCS rod block
circuit and-the other RBM channel inputs into the second
RMCS rod block circuit. The RBM channel signal is generated
by averaging a set of ‘local power range monitor (LPRM) .
signals. One RBM channel averages the signals from LPRM
detectors at the A and C positions in the assigned LPRM ‘
assemblies, while the other RBM channel averages the signals
from LPRM detectors at the B and D positions. Alignment of
LPRM assemblies to be used in RBM averaging is controlled by
the selection of control rods. The RBM is automatically
bypassed and the output set to zero if a peripheral rod is
selected or the APRM used to normalize the RBM reading is

< 30% RTP. If any LPRM detector assigned to an RBM is
bypassed, the computed average signal is automatically
adjusted to compensate for the number of LPRM input signals.
The minimum number of LPRM inputs required for each RBM

(continued)
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Control Rod Block Instrumentation
' B 3.3.2.1

BACKGROUND
(continued)

channel to prevent an instrument inoperative alarm is four
when using four LPRM assemblies, three when using three LPRM
assemblies, and two when using two LPRM assemblies. Each
RBM also receives a recirculation loop flow signal from the
APRM flow converters.

When a control rod is selected, the gain of each RBM channel
output is normalized to an assigned APRM channel. The
assigned APRM channel is on the same RPS trip system as the
RBM channel. The gain setting is held constant during the
movement of that particular control rod to provide an
indication of the change in the relative local power level.
If the indicated power increases above the preset 1limit, a
rod block will occur. In addition, to preclude rod movement
with an inoperable RBM, a downscale trip and an inoperable
trip are provided.

The purpose of the RWM is to control rod patterns during
startup and shutdown, such that only specified control rod
sequences and relative positions are allowed over the
operating range from all control rods inserted to 10% RTP.
The sequences effectively 1imit the potential amount and
rate of reactivity increase during a CRDA. A prescribed
control rod sequence is stored in the RWM, which will
initiate control rod withdrawal and insert blocks when the
actual sequence deviates beyond allowances from the stored
sequence. The RWM determines the actual sequence based
position indication for each control rod. The RWM also uses
steam flow signals to determine when the reactor power is
above the preset power level at which the RWM is
automatically bypassed (Ref. 2). The RWM is a single
channel system that provides input into one RMCS rod block
circuit.

With the reactor mode switch in the shutdown position, a
control rod withdrawal block is applied to all control rods
to ensure that the shutdown condition is maintained. This
Function prevents inadvertent criticality as the result of a
control rod withdrawal during MODE 3 or 4, or during MODE 5
when the reactor mode switch is required to be in the
shutdown position. The reactor mode switch has two
channels, each inputting into a separate RMCS rod block
circuit. A rod block in either RMCS circuit will provide a
control rod block to all control rods.

WNP-2

(continued)
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Control Rod Block Instrumentation

B 3.3.2.1
BASES (continued)
APPLICABLE 1. Rod Block Monitor
SAFETY ANALYSES,
LCO, and The RBM is designed to prevent violation of the MCPR

APPLICABILITY SL and the cladding 1% plastic strain fuel design limit that
may result from a single control rod withdrawal error (RWE)
event. The analytical methods -and assumptions used in
evaluating the RWE event are summarized in References 3 and
4. A statistical analysis of RWE events was performed to
determine the RBM response for both channels for each event.
From these responses, the fuel thermal performance as a
function of RBM Allowable Value was determined. The .
Allowable Values are chosen as a function of power Tevel.
Based on the specified Allowable Values, operating limits
are established.

The RBM Function sa@isfies Criterion 3 of Reference 5.

Two channels of the RBM are required to be OPERABLE, with
their setpoints within the appropriate Allowable Values to
ensure that no single instrument failure can preclude a rod
block from this Function. The actual setpoints are
calibrated consistent with applicable setpoint methodology.

Nominal trip setpoints are specified in the setpoint
calculations. The nominal setpoints are selected to ensure
that the setpoints do not exceed the Allowable Values
between successive CHANNEL CALIBRATIONS. Operation with a
trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.
Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor
power), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
trip unit) changes state. The analytic limits are derived
from the Timiting values of the process parameters obtained
from the safety analysis. The Allowable Values are derived
from the analytic Timits, corrected for process and all
instrument uncertainties, except drift and calibration. The
trip setpoints are derived from the analytic limits,
corrected for process and all instrument uncertainties,
including drift and calibration. The trip setpoints derived
in this manner provide adequate protection because all
instrumentation uncertainties and process effects are taken
into account.

(continued)
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Control Rod Block Instrumentation

B 3.3.2.1
BASES
APPLICABLE 1. Rod Block Monitor (continued)
SAFETY ANALYSES,
LCO, and The RBM is assumed to mitigate the consequences of an RWE

APPLICABILITY event when operating = 30% RTP and a peripheral control rod
is not selected. Below this power level, or if a peripheral
control rod is selected, the consequences of an RWE event
will not exceed the MCPR SL and, therefore, the RBM is not
required to be OPERABLE (Refs. 3 and 4).

2. Rod Worth Minimizer

The RWM enforces the banked position withdrawal sequence
(BPWS) to ensure that the initial conditions of the CRDA
analysis are not violated. The analytical methods and
assumptions used in evaluating the CRDA are summarized in
Reference 6. The BPWS requires that control rods be moved
in groups, with all control rods assigned to a specific
group required to be within specified banked positions.
Requirements that the control rod sequence is in compliance
with the BPWS are specified in LCO 3.1.6, "Rod Pattern
Control."

The RWM Function satisfies Criterion 3 of Reference 5.

Since the RWM is a system designed to act as a backup to
operator control of the rod sequences, only one channel of
the RWM is available and required to be OPERABLE (Ref. 7).
Special circumstances provided for in the Required Action of
LCO 3.1.3, "Control Rod OPERABILITY," and LCO 3.1.6 may
necessitate bypassing the RWM to allow continued operation
with inoperable control rods, or to allow correction of a
control rod pattern not in compliance with the BPWS. The
RWM may be bypassed as required by these conditions, but
then it must be considered inoperable and the Required
Actions of this LCO followed.

Compliance with the BPWS, and therefore OPERABILITY of the
RWM, is required in MODES 1 and 2 when THERMAL POWER is

=< 10% RTP. When THERMAL POWER is > 10% RTP, there is no
possible control rod configuration that results in a control
rod worth that could exceed the 280 cal/gm fuel damage limit
during a CRDA (Ref. 6). In MODES 3 and 4, all control rods
are required to be inserted into the core; therefore, a CRDA
cannot occur. In MODE 5, since only a single control rod

(continued) |
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Control Rod Block Instrumentation
' B 3.3.2.1

APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

2. Rod Worth Minimizer (continued)

can be withdrawn from a core cell containing fuel
assemblies, adequate SDM ensures that the consequences of a
CRDA are acceptable, since the reactor will be subcritical.

3. Reactor Mode Switch—Shutdown Position

During MODES 3 and 4, and during MODE 5 when the reactor
mode switch is in the shutdown position, the core is assumed
to be subcritical; therefore, no positive reactivity
insertion events are analyzed. The Reactor Mode
Switch—Shutdown Position control rod withdrawal block
ensures that the reactor remains subcritical by blocking
control rod withdrawal, thereby preserving the assumptions
of the safety analysis.

The Reactor Mode Switch—Shutdown Position Function
satisfies Criterion 3 of Reference 5.

Two channels are required to be OPERABLE to ensure that no
single channel failure will preclude a rod block when
required. There is no Allowable Value for this Function
since the channels are mechanically actuated based solely on
reactor mode switch position.

During shutdown conditions (MODE 3, 4, or 5), no positive
reactivity insertion events are analyzed because assumptions
are that control rod withdrawal blocks are provided to
prevent criticality. Therefore, when the reactor mode
switch is in the shutdown position, the control rod
withdrawal block is required to be OPERABLE. During MODE 5
with the reactor mode switch in the refueling position, the
refuel position one-rod-out interiock (LCO 3.9.2 “"Refuel
Position One-Rod-Out Interlock") provides the required
control rod withdrawal blocks. :

ACTIONS

A.l

With one RBM channel inoperable, the remaining OPERABLE
channel is adequate to perform the control rod block
function; however, overall reliability is reduced because a
single failure in the remaining OPERABLE channel can result
in no control rod block capability for the RBM. For this

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

a BASES

ACTIONS

A.1 (continued)

reason, Required Action A.l requires restoration of the
inoperable channel to OPERABLE status. The Completion Time
of 24 hours is based on the low probability of an event
occurring coincident with a failure in the remaining
OPERABLE channel.

8.1

If Required Action A.1 is not met and the associated
Completion Time has expired, the inoperable channel must be
placed in trip within 1 hour. If both RBM channels are
inoperable, the RBM is not capable of performing its
intended function; thus, one channel must also be placed in
trip. This initiates a control rod withdrawal block,
thereby ensuring that the RBM function is met.

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

c.1, c.2.1.1, C.2.1.2, and C.2.2

With the RWM inoperable during a reactor startup, the
operator is still capable of enforcing the prescribed
control rod sequence. However, the overall reliability is
reduced because a single operator error can result in
violating the control rod sequence. Therefore, control rod
movement must be immediately suspended except by scram.
Alternatively, startup may continue if at least 12 control
rods have already been withdrawn, or a reactor startup with
an inoperable RWM during withdrawal of one or more of the
first 12 rods was not performed in the last calendar year.
These requirements minimize the number of reactor startups
initiated with RWM inoperable. Required Actions C.2.1.1
and C.2.1.2 require verification of these conditions by
review of plant logs and control room indications. Once
Required Action C.2.1.1 or C.2.1.2 is satisfactorily
completed, control rod withdrawal may proceed in accordance
with the restrictions imposed by Required Action C.2.2.
Required Action C.2.2 allows for the RWM Function to be
performed manually and requires a double check of compliance

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

@ BASES

ACTIONS

c.1, €.2.1.1, C.2.1.2, and C.2.2 (continued)

with the prescribed rod sequence by a second licensed
operator (Reactor Operator or Senior Reactor Operator) or
other qualified member of the technical staff (e.g., a
qualified shift technical advisor or reactor engineer).

The RWM may be bypassed under these conditions to allow
continued operations. In addition, Required Actions of

LCO 3.1.3 and LCO 3.1.6 may require bypassing the RWM,
during which time the RWM must be considered inoperable with
Condition C entered and its Required Actions taken.

D.1

With the RWM inoperable during a reactor shutdown, the
operator is still capable of enforcing the prescribed
control rod sequence. Required Action D.1 allows for the
RWM Function to be performed manually and requires a double
check of compliance with the prescribed rod sequence by a
second Ticensed operator (Reactor Operator or Senior Reactor
Operator) or other qualified member of the technical staff
(e.g., a qualified shift technical advisor or reactor
engineer). The RWM may be bypassed under these conditions
to allow the reactor shutdown to continue.

E.1 and E.2

With one Reactor Mode Switch—Shutdown Position control rod
withdrawal block channel inoperable, the remaining OPERABLE
channel is adequate to perform the control rod withdrawal
block function. However, since the Required Actions are
consistent with the normal action of an OPERABLE Reactor
Mode Switch—Shutdown Position Function (i.e., maintaining
all control rods inserted), there is no distinction between
having one or two channels inoperable.

In both cases (one or both channels inoperable), suspending
all control rod withdrawal and initiating action to fully
insert all insertable control rods in core cells containing
one or more fuel assemblies will ensure that the core is
subcritical with adequate SDM ensured by LCO 3.1.1. Control
rods in core cells containing no fuel assemblies do not

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

ACTIONS

E.1 and E.2 (continued)

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

SURVEILLANCE
REQUIREMENTS

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

The Surveillances are modified by a second Note to indicate
that when an RBM channel is placed in an inoperable status
solely for performance of required Surveillances, entry into
associated Conditions and Required Actions may be delayed
for up to 6 hours provided the associated Function maintains
control rod block capability. Upon completion of the
Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.
This Note is based on the reliability analysis (Ref. 8)
assumption of the average time required to perform channel
Surveillance. That analysis demonstrated that the 6 hour
testing allowance does not significantly reduce the
probability that a control rod block will be initiated when
necessary.

SR_3.3.2.1.1

A CHANNEL FUNCTIONAL TEST is performed for each RBM channel
to ensure that the channel will perform the intended
function. It includes the Reactor Manual Control
Multiplexing System input.

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology. The Frequency of 92 days is based on
reliability analyses (Ref. 9).

(continued)
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Control Rod Block Instrumentation
‘ B 3.3.2.1

@ BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.3.2.1.2 and SR _3.3.2.1.3

A CHANNEL FUNCTIONAL TEST is performed for the RWM to ensure
that the entire system will perform the intended function.
The CHANNEL FUNCTIONAL TEST for the RWM is performed by
attempting to withdraw a control rod not in compliance with
the prescribed sequence and verifying a control rod block
occurs and, for SR 3.3.2.1.2 only, by attempting to select a
control rod not in compliance with the prescribed sequence
and verifying a selection error occurs. As noted in the
SRs, SR 3.3.2.1.2 is not required to be performed until

1 hour after any control rod is withdrawn at =< 10% RTP in
MODE 2, and SR 3.3.2.1.3 is not required to be performed
until 1 hour after THERMAL POWER is =< 10% RTP in MODE 1.
This allows entry into MODE 2 (and if entering during a
shutdown, concurrent power reduction to =< 10% RTP) for

SR 3.3.2.1.2, and THERMAL POWER reduction to < 10% RTP in
MODE 1 for SR 3.3.2.1.3, to perform the required
Surveillances if the 92 day Frequency is not met per

SR 3.0.2. The 1 hour allowance is based on operating
experience and in consideration of providing a reasonable
time in which to complete the SRs. The 92 day Frequencies
are based on reliability analysis (Ref. 9).

SR_3.3.2.1.4

The RBM is automatically bypassed when power is below a
specified value or if a peripheral control rod is selected.
The power level is determined from the APRM signals input to
each RBM channel. The automatic bypass setpoint must be
verified periodically to be < 30% RTP. In addition, it must

- also be verified that the RBM is not bypassed when a control

rod that is not a peripheral control rod is selected (only
one non-peripheral control rod is required to be verified).
If any bypass setpoint is nonconservative, then the affected
RBM channel is considered inoperable. Alternatively, the
APRM channel can be placed in the conservative condition
(non-bypass). If placed in this condition, the SR is met
and the RBM channel is not considered inoperable. As noted,
neutron detectors are excluded from the Surveillance because
they are passive devices, with minimal drift, and because of
the difficulty of simulating a meaningful signal. Neutron
detectors are adequately tested in SR 3.3.1.1.2 and

SR 3.3.1.1.7. The 92 day Frequency is based on the actual
trip setpoint methodology utilized for these channels.

(continued)
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B 3.3.2.1

a BASES

SURVEILLANCE
REQUIREMENTS
(continued)

SR_3.3.2.1.5

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

As noted, neutron detectors are excluded from the CHANNEL
CALIBRATION because they are passive devices, with minimal
drift, and because of the difficulty of simulating a
meaningful signal. Neutron detectors are adequately tested
in SR 3.3.1.1.2 and SR 3.3.1.1.7.

The Frequency is based upon the assumption of a 92 day

calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR_3.3.2.1.6

The RWM is automatically bypassed when power is above a
specified value. The power level is determined from a steam
flow signal. The automatic bypass setpoint must be verified
periodically to be > 10% RTP. If the RWM low power setpoint
is nonconservative, then the RWM is considered inoperable.
Alternately, the low power setpoint channel can be placed in
the conservative condition (nonbypass). If placed in the
nonbypassed condition, the SR is met and the RWM is not
considered inoperable. The Frequency is based on the trip
sgtpoi?t methodology utilized for the low power setpoint
channel.

SR_3.3.2.1.7

A CHANNEL FUNCTIONAL TEST is performed for the Reactor Mode
Switch—Shutdown Position Function to ensure that the entire
channel will perform the intended function. The CHANNEL
FUNCTIONAL TEST for the Reactor Mode Switch—Shutdown
Position Function is performed by attempting to withdraw any
control rod with the reactor mode switch in the shutdown
position and verifying a control rod block occurs.

(continued)
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Control Rod Block Instrumentation
B 3.3.2.1

SURVEILLANCE
REQUIREMENTS

SR_3.3.2.1.7 (continued)

As noted in the SR, the Surveillance is not required to be
performed until 1 hour after the reactor mode switch is in
the shutdown position, since testing of this interlock with
the reactor mode switch in any .other position cannot be
performed without using jumpers, l1ifted leads, or movable
links. This allows entry into MODES 3 and 4 if the 24 month
Frequency is not met per SR 3.0.2. The 1 hour allowance is
based on operating experience and in consideration of
providing a reasonable time in which to complete the SRs.

The 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 an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Surveillance when performed at the 24 month Frequency.

SR_3.3.2.1.8

The RWM will only enforce the proper control rod sequence if
the rod sequence is properly input into the RWM computer.
This SR ensures that the proper sequence is loaded into the
RWM so that it can perform its intended function. The
Surveillance is performed once prior to declaring RWM
OPERABLE following loading of sequence into RWM, since this
is when rod sequence input errors are possible.

REFERENCES

1. FSAR, Section 7.7.1.8.

2. FSAR, Section 7.7.1.10.

3. FSAR, Section 15.F.4.1.

4. CENPD-300-P-A, "Reference Safety Report for Boiling
Water Reactor Reload Fuel," July 1996.

5. 10 CFR 50.36(c)(2)(ii).

6. FSAR, Section 15.F.4.3.

(continued)

WNP-2

B 3.3-51 Revision 5
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B 3.3.2.1
gb BASES
REFERENCES 7. NRC SER, "Acceptance of Referencing of Licensing
(continued) Topical Report NEDE-24011-P-A," "General Electric

Standard Application for Reactor Fuel, Revision 8,
Amendment 17," December 27, 1987.

8. GENE-770-06-1-A, "Addendum to Bases for Changes to
Surveillance Test Intervals and Allowed Out-of-Service
Times for Selected Instrumentation Technical
Specifications," December 1992.

9. NEDC-30851-P-A, "Technical Specification Improvement
Analysis for BWR Control Rod Block Instrumentation,"
October 1988.
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Feedwater and Main Turbine High Water Level Trip Instrumentation

B 3.3.2.2

B 3.3 INSTRUMENTATION

B 3.3.2.2 Feedwater and Main Turbine High Water Level Trip Instrumentation

BASES

BACKGROUND

The feedwater and main turbine -high water level trip
instrumentation is designed to detect a potential failure of
the Feedwater Level Control System that causes excessive
feedwater flow.

With excessive feedwater flow, the water level in the
reactor vessel rises toward the high water level, Level 8
reference point, causing the trip of the two feedwater pump
turbines and the main turbine.

Reactor Vessel Water Level—High, Level 8 signals are
provided by level sensors that sense the difference between
the pressure due to a constant column of water (reference
leg) and the pressure due to the actual water level in the
reactor vessel (variable leg). Three channels of Reactor
Vessel Water Level—High, Level 8 instrumentation are
provided as input to a two-out-of-three initiation logic
that trips the two feedwater pump turbines and the main
turbine. The channels include electronic equipment (e.g.,
trip relays) that compares measured input signals with pre-
established setpoints. When the setpoint is exceeded, the
channel outputs a main feedwater and main turbine trip
signal to the trip logic.

A trip of the feedwater pump turbines limits further
increase in reactor vessel water level by limiting further
addition of feedwater to the reactor vessel. A trip of the
main turbine and closure of the throttle valves protects the
turbine from damage due to water entering the turbine.

APPLICABLE
SAFETY ANALYSES

The feedwater and main turbine high water level trip
instrumentation is assumed to be capable of providing a
turbine trip in the design basis transient analysis for a
feedwater controller failure, maximum demand event (Ref. 1).
The Level 8 trip indirectly initiates a reactor scram from
the main turbine trip (above 30% RTP) and trips the
feedwater pumps, thereby terminating the event. The reactor
scram mitigates the reduction in MCPR.

{continued)
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APPLICABLE Feedwater and main turbine high water Tevel trip
SAFETY ANALYSES instrumentation satisfies Criterion 3 of Reference 2.
(continued)

LCO The LCO requires three channels of the Reactor Vessel Water
Level—High, Level 8 instrumentation to be OPERABLE to
ensure that no single instrument failure will prevent the
feedwater pump turbines and main turbine trip on a valid
Level 8 signal. Two of the three channels are needed to
provide trip signals in order for the feedwater and main
turbine trips to occur. Each channel must have its setpoint
set within the specified Allowable Value of SR 3.3.2.2.3.
The Allowable Value is set to ensure that the thermal limits
are not exceeded during the event. The actual setpoint is
calibrated to be consistent with the applicable setpoint
methodology assumptions. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between successive CHANNEL
CALIBRATIONS. Operation with a trip setpoint less
conservative than the nominal trip setpoint, but within its
Allowable Value, is acceptable. A channel is inoperable if
its actual trip setpoint is not within its required
Allowable Value.

Trip setpoints are those predetermined values of output at
which an action should take place. The setpoints are
compared to the actual process parameter (e.g., reactor
vessel water level), and when the measured output value of
the process parameter exceeds the setpoint, the associated
device (e.g., trip relay) changes state. The analytic
1imits are derived from the limiting values of the process
parameters obtained from the safety analysis. The Allowable
Values are derived from the analytic limits, corrected for
process and all instrument uncertainties, except drift and
calibration. The trip setpoints are derived from the
analytic limits, corrected for process and all instrument
uncertainties, including drift and calibration. The trip
setpoints derived in this manner provide adequate protection
because all instrumentation uncertainties and process
effects are taken into account.

(continued)
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w BASES (continued)

APPLICABILITY

The feedwater and main turbine high water level trip
instrumentation is required to be OPERABLE at = 25% RTP to
ensure that the fuel cladding integrity Safety Limit and the
cladding 1% plastic strain limit are not violated during the
feedwater controller failure, maximum demand event. As
discussed in the Bases for LC0.3.2.1, "Average Planar Linear
Heat Generation Rate (APLHGR)," and LCO 3.2.2, "MINIMUM
CRITICAL POWER RATIO (MCPR)," sufficient margin to these
limits exists below 25% RTP; therefore, these requirements
are only necessary when operating at or above this power
level,

ACTIONS

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

A.l

With one channel inoperable, the remaining two OPERABLE
channels can provide the required trip signal. However,
overall instrumentation reliability is reduced because a
single failure in one of the remaining channels concurrent
with feedwater controller failure, maximum demand event, may
result in the instrumentation not being able to perform its
intended function. Therefore, continued operation is only
allowed for a limited time with one channel inoperable. If
the inoperable channel cannot be restored to OPERABLE status
within the Completion Time, the channel must be placed in
the tripped condition per Required Action A.1. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a

(continued)
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B 3.3.2.2

ACTIONS

A.1 (continued)

single failure, and allow operation to continue with no
further restrictions. Alternately, if it is not desired to
place the channel in trip (e.g., as in the case where
placing the inoperable channel -in trip would result in a
feedwater or main turbine trip), Condition C must be entered
and its Required Action taken.

The Completion Time of 7 days is based on the low
probability of the event occurring coincident with a single
failure in a remaining OPERABLE channel.

B.1

With two or more channels inoperable, the feedwater and main
turbine high water level trip instrumentation cannot perform
its design function (feedwater and main turbine high water
level trip capability is not maintained). Therefore,
continued operation is only permitted for a 2 hour period,
during which feedwater and main turbine high water level
trip capability must be restored. The trip capability is
considered maintained when sufficient channels are OPERABLE
or in trip such that the feedwater and main turbine high
water level trip logic will generate a trip signal on a
valid signal. This requires two channels to each be
OPERABLE or in trip. If the required channels cannot be
restored to OPERABLE status or placed in trip, Condition C
must be entered and its Required Action taken.

The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of feedwater and
main turbine high water level trip instrumentation occurring
during this period. It is also consistent with the 2 hour
Completion Time provided in LCO 3.2.2 for Required

Action A.1, since this instrumentation’s purpose is to
preclude a MCPR violation.

c.1

With the required channels not restored to OPERABLE status
or placed in trip, THERMAL POWER must be reduced to

< 25% RTP within 4 hours. As discussed in the Applicability
section of the Bases, operation below 25% RTP results in

(continued)
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ACTIONS

C.1 (continued)

sufficient margin to the required limits, and the feedwater
and main turbine high water level trip instrumentation is
not required to protect fuel integrity during the feedwater
controller failure, maximum demand event. The allowed
Completion Time of 4 hours is based on operating experience
to reduce THERMAL POWER to < 25% RTP from full power
conditions in an orderly manner and without challenging
plant systems.

SURVEILLANCE

REQUIREMENTS

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

6 hours provided the associated Function maintains feedwater
and main turbine high water level trip capability. Upon
completion of the Surveillance, or expiration of the 6 hour
allowance, the channel must be returned to OPERABLE status
or the applicable Condition entered and Required Actions
taken. This Note is based on the reliability analysis

(Ref. 3) assumption that 6 hours is the average time
required to perform channel Surveillance. That analysis
demonstrated that the 6 hour testing allowance does not
significantly reduce the probability that the feedwater pump
turbines and main turbine will trip when necessary.

SR_3.3.2.2.1

Performance of the CHANNEL CHECK once every 24 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 instrument channels could be an indication of
excessive instrument drift in one of the channels, or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

(cont{nued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.2.2.1 (continued)

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

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

SR_3.3.2.2.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current plant specific setpoint
methodology.

ThefFreguency of 92 days is based on reliability analysis
(Ref. 3).

SR_3.3.2.2.3

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

The Frequency is based upon the assumption of a 24 month

calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR_3.3.2.2.4

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required trip logic for a specific
channel. The system functional test of the feedwater stop

{continued)
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SURVEILLANCE
REQUIREMENTS

SR _3.3.2.2.4 (continued)

valves and main turbine throttle valves is included as part
of this Surveillance and overlaps the LOGIC SYSTEM
FUNCTIONAL TEST to provide complete testing of the assumed
safety function. Therefore, if a valve is incapable of
operating, the associated instrumentation would also be
inoperable. 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 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 24 month Frequency.
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@ 3.3 INSTRUMENTATION

B 3.3.3.1 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The primary purpose of the PAM .instrumentation is to
display, in the control room, plant variables that provide
information required by the control room operators during
accident situations. This information provides the
necessary support for the operator to take the manual
actions for which no automatic control is provided and that
are required for safety systems to accomplish their safety
functions for Design Basis Events. The instruments that
monitor these variables are designated as Type A,

Category I, and non-Type A, Category I in accordance with
Regulatory Guide 1.97 (Ref. 1).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected plant parameters to monitor and assess plant status
and behavior following an accident. This capability is
consistent with the recommendations of Reference 1.

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

. Perform the diagnosis specified in the Emergency
Operating Procedures (EOP). These variables are
restricted to preplanned actions for the primary
success path of Design Basis Accidents (DBAs)
(e.g., loss of coolant accident (LOCA)); and

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

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

° Determine whether systems important to safety are
performing their intended functions;

(continued)
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APPLICABLE
SAFETY ANALYSES
(continued)

Determine the potential for causing a gross breach of
‘the barriers to radioactivity release;

. Determine whether a gross breach of a barrier has
occurred; and

° Initiate action necessary to protect the public and to
obtain an estimate of the magnitude of any impending
threat.

The plant specific Regulatory Guide 1.97 analysis (Ref. 2)
documents the process that identified Type A and Category I,
non-Type A, variables.

PAM instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies Criterion 3 of Reference 3.
Category I, non-Type A, instrumentation is retained in the
Technical Specifications (TS) because it is intended to
assist operators in minimizing the consequences of
accidents. Therefore, these Category I, non-Type A,
variables are important for reducing public risk.

® -

LCO 3.3.3.1 requires two OPERABLE channels for most of the
Functions to ensure no single failure prevents the operators
from being presented with the information necessary to
determine the status of the unit and to bring the unit to,
and maintain it in, a safe condition following that
accident. Furthermore, providing two channels allows a
CHANNEL CHECK during the post accident phase to confirm the
validity of displayed information.

The exceptions of the two channel requirement are the
primary containment isolation valve (PCIV) position and the
ECCS Pump Room Flood Level. For the PCIV position, the
important information is the status of the primary
containment penetrations. The LCO requires one position
indicator for each active (e.g., automatic) PCIV. This is
sufficient to redundantly verify the isolation status of
each isolable penetration either via indicated status of the
active valve and prior knowledge of passive valve or via
system boundary status. If a normally active PCIV is known
to be closed and deactivated, position indication is not
needed to determine status. Therefore, the position
indication for closed and deactivated valves is not required

(continued)
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(continued)

to be OPERABLE. For the ECCS Pump Room Flood Level one
level switch is provided in each of the five ECCS pump rooms
to monitor room flood conditions, due to leaks in the rooms.

Listed below is a discussion of the specified instrument
Functions listed in Table 3.3.3.1-1. :

1. Reactor Vessel Pressure

Reactor vessel pressure is a Type A and Category I variable
provided to support monitoring of Reactor Coolant System
(RCS) integrity and to verify operation of the Emergency
Core Cooling Systems (ECCS). Two independent pressure
transmitters with a range of 0 psig to 1500 psig monitor
pressure. Wide range recorders are the primary indication
used by the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the
instrument channel.

2.3, 2.b. Reactor Vessel HWater Level

Reactor vessel water level is a Type A and Category I
variable provided to support monitoring of core cooling and
to verify operation of the ECCS. Two different range
channels (wide range and fuel zone range) provide the PAM
Reactor Vessel Water Level Function. The water level
channels measure from 60 inches above the bottom of the
dryer skirt to 150 inches below the top of the active fuel.
Water level is measured by independent differential pressure
transmitters for each required channel. The output from
these channels is recorded on independent pen recorders or
read on indicators. These instruments are the primary
indication used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

The reactor vessel water level instruments are uncompensated
for variation in reactor water density and are calibrated to
be most accurate at a specific vessel pressure and
temperature. The wide range instruments are calibrated to
be accurate at the normal operating pressure and
temperature. The fuel zone range instruments are calibrated
to be accurate at 0 psig and 212°F.

(continued)
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(continued)

3.a, 3.b. Suppression Pool Water Level

Suppression pool water level is a Category I variable
provided to detect a breach in the reactor coolant pressure
boundary (RCPB). This variable is also used to verify and
provide Tong term surveillance -of ECCS function. Two
different range channels provide the PAM Suppression Pool
Water Level Function. The wide range and narrow range
suppression pool water level measurement provides the
operator with sufficient information to assess the status of
the RCPB and to assess the status of the water supply to the
ECCS. The wide range water level indicators monitor the
suppression pool level from the center line of the ECCS
suction Tines to the top of the pool (2 ft to 52 ft), while
the narrow range water level indicators monitor the water
level around its normal level (-25 inches to +25 inches).
Two wide range and two narrow range suppression pool water
level signals are transmitted from separate transmitters and
are continuously recorded on two recorders in the control
room. These recorders are the primary indication used by
the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the
instrument channel.

4. Suppression Chamber Pressure

Suppression chamber pressure is a Type A and Category I
variable provided to determine whether or not drywell spray
initiation will be required, given a high drywell pressure
condition. This variable is also used to indicate
suppression pool spray flow has been established.
Suppression chamber pressure is recorded in the control room
from two separate pressure transmitter systems. The range
of recording is from O psig to 100 psig. These recorders
are the primary indication used by the operator during an
accident. Therefore, the PAM Specification deals
specifically with this portion of the instrument channel.

5.a, 5.b, 5.c. Drywell Pressure

Drywell pressure is a Type A and Category I variable

provided to detect breach of the RCPB and to verify ECCS
functions that operate to maintain RCS integrity. Three
different range drywell pressure channels receive signals

(continued)
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5.a, 5.b, 5.c. Drywell Pressure (continued)

that are transmitted from separate pressure transmitters and
are continuously recorded and displayed on two control room
recorders. The range of recording is from -5 psig to 180
psig. These recorders are the .primary indication used by
the operator during an accident. Therefore, the PAM
Specification deals specifically with this portion of the
instrument channel.

6. Primary Containment Area Radiation (High Range)

Primary containment area radiation (high range) is a
Category I 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.

Two detectors are located inside containment that have a
range from 10° R/hr to 107 R/hr. These monitors respond to
gamma radiation of 60 KeV as required by Regulatory

Guide 1.97 to see the Xe-133 gases. These radiation
monitors display on recorders located in the control room.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

7. Primary Containment Isolation Valve (PCIV) Position

PCIV (excluding check valves) position is a Category I
variable provided for verification of containment integrity.
In the case of PCIV position, the important information is
the isolation status of the containment penetration. The
LCO requires one channel of valve position indication in the
control room to be OPERABLE for each active PCIV in a .
containment penetration flow path, i.e., two total channels
of PCIV position indication for a penetration flow path with
two active valves. For containment penetrations with only
one active PCIV having control room indication, Note (b)
requires a single channel of valve position indication to be
OPERABLE. This is sufficient to verify redundantly the
isolation status of each isolable penetration via indicated
status of the active valve, as applicable, and prior
knowledge of passive valve or system boundary status. If a
penetration is isolated, position indication for the PCIV(s)
in the associated penetration flow path is not needed to

(continued)
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7. Primary Containment Isolation Valve (PCIV) Position
(continued)

determine status. Therefore, the position indication for
valves in an isolated penetration is not required to be
OPERABLE. .

The indication for each PCIV is provided at the valve
controls in the control room. Each indication consists of
green and red indicator lights that illuminate to indicate
whether the PCIV is fully open, fully closed, or in a mid-
position. Therefore, the PAM specification deals
specifically with this portion of the instrumentation
channel.

8. 9. Drywell Hydrogen and Oxygen Analyzer

Drywell hydrogen and oxygen analyzers are Category I
instruments provided to detect high hydrogen or oxygen
concentration conditions that represent a potential for
containment breach. This variable is also important in
verifying the adequacy of mitigating actions.

High hydrogen and oxygen concentrations are measured by two
independent analyzers and continuously record on two
recorders in the control room. The analyzers are capable of
operating from 12 psia to 45 psig. The available 0% to 30%
range of these analyzers satisfies the criteria of RG 1.97.
These recorders are the primary indication used by the
operator during an accident. Therefore, the PAM
specification deals specifically with this portion of the
instrument channel.

10. ECCS Pump Room Flood Level

ECCS pump room flood level is a Type A and Category I
variable provided to indicate ECCS pump room flooding. High
water level in the ECCS pump rooms is indicated on five (one
for each room) separate annunciators in the control room.
Each annunciator alarms at a setpoint of 6 inches above the
room’s floor level. These annunciators are the primary
indication used by the operator during an accident.
Therefore, the PAM Specification deals specifically with
this portion of the instrument channel.

WNP-2
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APPLICABILITY

The PAM instrumentation LCO is applicable in MODES 1 and 2.
These variables are related to the diagnosis and preplanned
actions required to mitigate DBAs. The applicable DBAs are
assumed to occur in MODES 1 and 2. In MODES 3, 4, and 5,
plant conditions are such that the likelihood of an event
that would require PAM instrumentation is extremely Tow;
therefore, PAM instrumentation is not required to be
OPERABLE in these MODES.

ACTIONS

Note 1 has been added to the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require plant
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator’s ability to
diagnose an accident using alternate instruments and
methods, and the low probability of an event requiring these
instruments.

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

A.1

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

(continued)
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B.1

If a channel has not been restored to OPERABLE status in

30 days, this Required Action specifies initiation of
actions in accordance with Specification 5.6.6, which
requires a written report to be submitted to the NRC. This
report discusses the results of the root cause evaluation of
the inoperability and identifies proposed restorative
actions. This Required Action is appropriate in lieu of a
shutdown requirement since another OPERABLE channel is
monitoring the Function, and given the 1likelihood of plant
conditions that would require information provided by this
instrumentation.

c.1

When one or more Functions have two or more required
channels that are inoperable (i.e., two or more channels
inoperable in the same Function), all but one channel in the
Function should be restored to OPERABLE status within

7 days. The Completion Time of 7 days is based on the
relatively low probability of an event requiring PAM
instrument operation and the availability of alternate means
to obtain the required information. Continuous operation
with two required channels inoperable in a Function is not
acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAM instrumentation. Therefore, requiring restoration
of one inoperable channel of the Function limits the risk
that the PAM Function will be in a degraded condition should
an accident occur.

D.1

This Required Action directs entry into the appropriate
Condition referenced in Table 3.3.3.1-1. The applicable .
Condition referenced in the Table is Function dependent.
Each time an inoperable channel has not met the Required
Action of Condition C and the associated Completion Time has
expired, Condition D is entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

(continued)
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E.1

For the majority of Functions in Table 3.3.3.1-1, if any
Required Action and associated Completion Time of
Condition C is not met, the plant must be placed in a MODE
in which the LCO does not apply. This is done by placing
the plant in at least MODE 3 within 12 hours. .

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

E.1l

Since alternate means of monitoring primary containment area
radiation have been developed and tested, the Required
Action is not to shut down the plant but rather to follow
the directions of Specification 5.6.6. These alternate
means may be temporarily installed if the normal PAM channel
cannot be restored to OPERABLE status within the allotted
time. The report provided to the NRC should discuss the
alternate means used, describe the degree to which the
alternate means are equivalent to the installed PAM
channels, justify the areas in which they are not
equivalent, and provide a schedule for restoring the normal
PAM channels.

SURVEILLANCE
REQUIREMENTS

As noted at the beginning of the SRs, the following SRs
apply to each PAM instrumentation Function in
Table 3.3.3.1-1.

The Surveillances are modified by a second Note to indicate
that when a channel is placed in an inoperable status solely
for performance of required Surveillances, entry into
associated Conditions and Required Actions may be delayed
for up to 6 hours, provided the other required channel(s) in
the associated Function are OPERABLE. Upon completion of
the Surveillance, or expiration of the 6 hour allowance, the
channel must be returned to OPERABLE status or the
applicable Condition entered and Required Actions taken.

The 6 hour testing allowance is acceptable since it does not
significantly reduce the probability of properly monitoring
post-accident parameters, when necessary.

(continued)
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SR_3.3.3.1.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross instrumentation failure 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 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. The high radiation instrumentation
should be compared to similar plant instruments located °
throughout the plant.

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

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

SR_3.3.3.1.2, SR 3.3.3.1.3, and SR_3.3.3.1.4

A CHANNEL CALIBRATION is performed every 92 days for
Function 8, every 18 months for Functions 1, 2, 4, 5, 7, 9,
and 10, and every 24 months for Functions 3 and 6. CHANNEL
CALIBRATION is a complete check of the instrument loop
including the sensor. The test verifies that the channel
responds to the measured parameter with the necessary range
and accuracy. For Function 6, the CHANNEL CALIBRATION shatll
consist of an electronic calibration of the channel,
excluding the detector, for range decades = 10 R/hour and a

(continued)
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SR _3.3.3.1.2, SR _3.3.3.1.3, and SR 3.3.3.1.4 (continued)

one point calibration check of the detector with an
installed or portable gamma source for range decades

< 10 R/hour. The 92 day, 18 month, and 24 month Frequencies
are based on operating experience and engineering judgment.

1. Regulatory Guide 1.97, "Instrumentation for
Light-Water Cooled Nuclear Power Plants to Assess
Plant and Environs Conditions During and Following an
Accident," Revision 2, December 1980.

2. NRC Safety Evaluation Report, "Washington Public Power

Supply System, Nuclear Project No. 2, Conformance to
Regulatory Guide 1.97," dated March 23, 1988.

3. 10 CFR 50.36(c)(2)(ii).

m BASES
SURVEILLANCE
REQUIREMENTS
REFERENCES
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Remote Shutdown System
: B 3.3.3.2

a‘) B 3.3 INSTRUMENTATION

B 3.3.3.2 Remote Shutdown System

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
of the control room becoming inaccessible. At WNP-2, the
remote shutdown system is comprised of the remote shutdown
panel (preferred) and the alternate remote shutdown panel.
The preferred panel uses the Residual Heat Removal System
loop B (RHR B) while the alternate panel uses RHR A. A safe
shutdown condition is defined as MODE 3. With the plant in
MODE 3, the Reactor Core Isolation Cooling (RCIC) System,
the safety/relief valves, and the Residual Heat Removal
System can be used to remove core decay heat and meet all
safety requirements. The long term supply of water for the
RCIC System and the ability to operate shutdown cooling from
outside the control room allow extended operation in MODE 3.

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

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

APPLICABLE
SAFETY ANALYSES

The Remote Shutdown System is required to provide equipment
at appropriate locations outside the control room with a
design capability to promptly shut down the reactor to

(continued)
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@ BASES

APPLICABLE
SAFETY ANALYSES
(continued)

MODE 3, including the necessary instrumentation and
controls, to maintain the plant in a safe condition in
MODE 3.

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

The Remote Shutdown System is considered an important
contributor to reducing the risk of accidents; as such, it
meets Criterion 4 of Reference 2.

LCO

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

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

o Reactor pressure vessel (RPV) pressure control;
. Decay heat removal;

. RPV inventory control; and

. Standby Service Water System.

The Remote Shutdown System is OPERABLE if all instrument and
control channels needed to support the remote shutdown
function are OPERABLE. In some cases, the required
information or control capability may be available from
several alternate sources. In these cases, the Remote
Shutdown System is OPERABLE as long as one channel of any of
the alternate information or control sources for each
Function is OPERABLE.

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

WNP-2
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APPLICABILITY

The Remote Shutdown System LCO is applicable in MODES 1

and 2. This is required so that the plant 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 MODES 3, 4, and 5. In these
MODES, the plant is already subcritical and in a condition
of reduced Reactor Coolant System energy. Under these
conditions, considerable time is available to restore
necessary instrument control Functions if control room
instruments or control becomes unavailable. Consequently,
the LCO does not require OPERABILITY in MODES 3, 4, and 5.

ACTIONS

A Note is included that excludes the MODE change restriction
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 plant shutdown. This
exception is acceptable due to the low probability of an
event requiring this system.

Note 2 has been provided to modify the ACTIONS related to
Remote Shutdown System Functions. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition, discovered to be inoperable or
not within limits, will not result in separate entry into-
the Condition. Section 1.3 also specifies that Required
Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable Remote Shutdown System Functions provide
appropriate compensatory measures for separate Functions.

As such, a Note has been provided that allows separate
Condition entry for each inoperable Remote Shutdown System
Function.

A.l

Condition A addresses the situation where one or more
required Functions of the Remote Shutdown System is
inoperable. This includes any Function listed in
Reference 3, as well as the control and transfer switches.

(continued)
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ACTIONS

A.1 (continued)

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

B.1 .

If the Required Action and associated Completion Time of
Condition A are not met, the plant must be brought to a MODE
in which the LCO does not apply. To achieve this status,
the plant must be brought to at least MODE 3 within

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

SURVEILLANCE

@ REQUIREMENTS

The Surveillances are modified by a Note to indicate that
when an instrument channel is placed in an inoperable status
solely for performance of required Surveillances, entry into
associated Conditions and Required Actions may be delayed
for up to 6 hours. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. The 6 hour testing
allowance is acceptable since it does not significantly
reduce the probability of properly operating the associated
equipment, when necessary.

SR_3.3.3.2.1

Performance of the CHANNEL CHECK once every 31 days ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or

(continued)
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SURVEILLANCE
REQUIREMENTS

SR_3.3.3.2.1 (continued)

something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION. .

Agreement criteria are determined by the plant staff based
on a combination of the channel instrument uncertainties,
including indication.and readability. If a channel is *
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its Timit. As specified in the Surveillance, a
CHANNEL CHECK is only required for those channels that are
normally energized.

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

SR_3.3.3.2.2 and SR 3.3.3.2.3

CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. The test verifies the channel responds
to measured parameter values with the necessary range and
accuracy.

The 18 month Frequency of SR 3.3.3.2.2 is based upon
operating experience and is consistent with the typical
industry refueling cycle. The 24 month Frequency of SR
3.3.3.2.3 is based upon operating experience and engineering
Judgment.

SR_3.3.3.2.4

SR 3.3.3.2.4 verifies each required Remote Shutdown System
transfer switch and control circuit performs the intended
function. This verification is performed from the remote
and alternate shutdown panels, as appropriate. Operation of
the equipment from the remote shutdown panel or alternate
remote shutdown panel is not necessary. The Surveillance
can be satisfied by performance of a continuity check. This
will ensure that if the control room becomes inaccessible,
the plant can be placed and maintained in MODE 3 from the
remote or alternate shutdown panels. The 24 month Frequency

(continued)
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BASES

SURVEILLANCE SR_3.3.3.2.4 (continued)

REQUIREMENTS
is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance
were performed with the reactor at power. Operating
experience demonstrates that Remote Shutdown System controls
usually pass the Surveillance when performed at the 24 month
Frequency.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.
2. 10 CFR 50.36(c)(2)(ii).
3. Licensee Controlled Specifications Manual.
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B 3.3 INSTRUMENTATION

B 3.3.4.1 End of Cycle Recirculation Pump Trip (EOC-RPT) Instrumentation

BASES

BACKGROUND

The EOC-RPT instrumentation initiates a recirculation pump
trip (RPT) to reduce the peak reactor pressure and power
resulting from turbine trip or generator load rejection
transients to provide additional margin to the core thermal
MCPR Safety Limit (SL).

The need for the additional negative reactivity in excess. of
that normally inserted on a scram reflects end of cycle
reactivity considerations. Flux shapes at the end of cycle
are such that the control rods may not be able to ensure
that thermal 1imits are maintained by inserting sufficient
negative reactivity during the first few feet of rod travel
upon a scram caused by Turbine Governor Valve (TGV) Fast
Closure, Trip 0il Pressure—Low, or Turbine Throttle Valve
(TTV) —Closure. The physical phenomenon involved is that
the void reactivity feedback due to a pressurization
transient can add positive reactivity at a faster rate than
the control rods can add negative reactivity.

The EOC-RPT instrumentation as described in Reference 1 is
comprised of sensors that detect initiation of closure of
the TTVs, or fast closure of the TGVs, combined with relays,
Togic circuits, and fast acting circuit breakers that
interrupt the power to each of the recirculation pump
motors. The channels include electronic equipment (e.g.,
trip relays) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel outputs an EQC-RPT signal to the trip logic.
When the drive motor breakers trip open, the recirculation
pumps coast down under their own inertia. The EOC-RPT has
Egg_identica1 trip systems, either of which can actuate an

Each EOC-RPT trip system is a two-out-of-two logic for each
Function; thus, either two TTV—Closure or two TGV Fast
Closure, Trip 0il Pressure—Low signals are required for a
trip system to actuate. If either trip system actuates,
both recirculation pumps will trip. There are two drive
motor breakers in series per recirculation pump. One trip

(continued)
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B 3.3.4.1

BACKGROUND
(continued)

system trips one of the two drive motor breakers for each
recirculation pump and the second trip system trips the
other drive motor breaker for each recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The TTV—Closure and the TGV Fast Closure, Trip 0il
Pressure—Low Functions are designed to trip the
recirculation pumps in the event of a turbine trip or
generator load rejection to mitigate the neutron flux, heat
flux and pressurization transients, and to increase the
margin to the MCPR SL. The analytical methods and
assumptions used in evaluating the turbine trip and
generator load rejection, as well as other safety analyses
that assume EOC-RPT, are summarized in References 2, 3, 4,
and 5.

To mitigate pressurization transient effects, the EOC-RPT
must trip the recirculation pumps after initiation of
initial closure movement of either the TTVs or the TGVs.

The combined effects of this trip and a scram reduce fuel
bundle power more rapidly than does a scram alone, resulting
in an increased margin to the MCPR SL. Alternatively, MCPR
limits for an inoperable EOC-RPT as specified in the COLR
are sufficient to mitigate pressurization transient effects.
The EOC-RPT function is automatically disabled when THERMAL
POWER, as sensed by turbine first stage pressure, is

< 30% RTP.

EOC-RPT instrumentation satisfies Criterion 3 of
Reference 6.

The OPERABILITY of the EOC-RPT is dependent on the
OPERABILITY of the individual instrumentation channel
Functions. Each Function must have a required number of
OPERABLE channels in each trip system, with their setpoints
within the specified Allowable Value of SR 3.3.4.1.2. The
actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions. Channel OPERABILITY also
includes the associated EOC-RPT breakers. Each channel
(including the associated EOC-RPT breakers) must also
respond within its assumed response time.

Allowable Values are specified for each EOC-RPT Function
specified in the LCO. Nominal trip setpoints are specified
in_the setpoint calculations. The nominal setpoints are
selected to ensure the setpoints do not exceed the Allowable

(continued)

WNP-2

B 3.3-78 Revision b




BASES

EOC-RPT Instrumentation
B 3.3.4.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

Value between successive CHANNEL CALIBRATIONS. Operation
with a trip setpoint less conservative than the nominal trip
setpoint, but within its Allowable Value, is acceptable.

A channel is inoperable if its actual trip setpoint is not
within its required Allowable Value. Trip setpoints are
those predetermined values of output at which an action
should take place. The setpoints are compared to the actual
process parameter (e.g., TGV.digital-electro hydraulic (DEH)
pressure), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
trip relay) changes state. The analytic Timits are derived
from the limiting values of the process parameters obtained
from the safety analysis. The Allowable Values are derived
from the.analytic limits, corrected for process and all
instrument uncertainties, except drift and calibration. The
trip setpoints are derived from the analytic limits,
corrected for process and all instrument uncertainties,
including drift and calibration. The trip setpoints derived
in this manner provide adequate protection because all
instrumentation uncertainties "and process effects are taken
into account.

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

Alternately, since this instrumentation protects against a
MCPR SL violation with the instrumentation inoperable,
modifications to the MCPR 1imits (LCO 3.2.2) may be applied
to allow this LCO to be met. The MCPR penalty for the
condition EOC-RPT inoperable is specified in the COLR.

Jurbine Throttle Valve—Closure

Closure of the TTVs and a main turbine trip result in the
loss of a heat sink that produces reactor pressure, neutron
flux, and heat flux transients that must be Timited.
Therefore, an RPT is initiated on TTV—Closure in
anticipation of the transients that would result from
closure of these valves. EOC-RPT decreases reactor power
and aids the reactor scram in ensuring the MCPR SL is not
exceeded during the worst case transient.

(continued)
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BASES -
APPLICABLE Turbine Throttle Valve—Closure (continued)
SAFETY ANALYSES,
LCO, and Closure of the TTVs is determined by measuring the position
APPLICABILITY of each throttie valve. While there are two separate

position switches associated with each throttle valve, only
the signal from one switch for each TTV is used, with each
of the four channels being assigned to a separate trip
channel. The logic for the TTV—Closure Function is such
that two or more TTVs must be closed to produce an EOC-RPT.
This Function must be enabled at THERMAL POWER = 30% RTP.
This is normally accomplished automatically by pressure
switches sensing turbine first stage pressure; therefore,
opening of the turbine bypass valves may affect this
Function. Four channels of TTV—Closure, with two channels
in each trip system, are available and required to be
OPERABLE to ensure that no single instrument failure will
preclude an EOC-RPT from this Function on a valid signal.
The TTV—Closure Allowable Value is selected to detect
imminent TTV closure.

This protection is required, consistent with the safety
analysis assumptions, whenever THERMAL POWER is = 30% RTP.
Below 30% RTP, the Reactor Vessel Steam Dome Pressure—High
and the Average Power Range Monitor (APRM) Fixed Neutron
Flux—High Functions of the Reactor Protection System (RPS)
are adequate to maintain the necessary safety margins.

TGV _Fast Closure, Trip 0il Pressure—Low

Fast closure of the TGVs during a generator Toad rejection
results in the loss of a heat sink that produces reactor
pressure, neutron flux, and heat flux transients that must
be limited. Therefore, an RPT is initiated on TGV Fast
Closure, Trip 0i1 Pressure—Low in anticipation of the
transients that would result from the closure of these
valves. The EOC-RPT decreases reactor power and aids the
reactor scram in ensuring that the MCPR SL is not exceeded
during the worst case transient.

Fast closure of the TGVs is determined by measuring the DEH
fluid pressure at each control valve. There is one pressure
switch associated with each control valve, and the signal
from each switch is assigned to a separate trip channel.

The Togic for the TGV Fast Closure, Trip 0il Pressure—Low
Function is such that two or more TGVs must be closed

{continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

TGV_Fast Closure, Trip 0il Pressure—low (continued)

(pressure switch trips) to produce an EOC-RPT. This
Function must be enabled at THERMAL POWER = 30% RTP. This
is normally accomplished automatically by pressure switches
sensing turbine first stage pressure; therefore, opening of
the turbine bypass valves may affect this Function. Four
channels of TGV Fast Closure, Trip 0i1 Pressure—Low, with
two channels in each trip system, are available and required
to be OPERABLE to ensure that no single instrument failure
will preclude an EOC-RPT from this Function on a valid
signal. The TGV Fast Closure, Trip 0i1 Pressure—Low
Allowable Value is selected high enough to detect imminent
TGV fast closure.

This protection is required consistent with the analysis,
whenever the THERMAL POWER is = 30% RTP. Below 30% RTP, the
Reactor Vessel Steam Dome Pressure—High and the APRM Fixed
Neutron Flux—High Functions of the RPS are adequate to
maintain the necessary safety margins. The turbine first
stage pressure/reactor power relationship for the setpoint
of the automatic enable is identical to that described for
TTV closure.

ACTIONS

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

(continued)
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" ACTIONS
(continued)

A.1 and A.2

With one or more channels inoperable, but with EOC-RPT trip
capability maintained (refer to Required Action B.1 and B.2
Bases), the EOC-RPT System is capable of performing the
intended function. However, the reliability and redundancy
of the EOC-RPT instrumentation is reduced such that a single
failure in the remaining trip system could result in the
inability of the EOC-RPT System to perform the intended
function. Therefore, only a limited time is allowed to
restore compliance with the LCO. Because of the diversity
of sensors available to provide trip signals, the low
probability of extensive numbers of inoperabilities
affecting all diverse Functions, and the low probability of
an event requiring the initiation of an EOC-RPT, 72 hours is
allowed to restore the inoperable channels (Required

Action A.1) or apply the EOC-RPT inoperable MCPR limit.
Alternately, the inoperable channels may be placed in trip
(Required Action A.2) since this would conservatively
compensate for the inoperability, restore capability to
accommodate a single failure, and allow operation to
continue. As noted in Required Action A.2, placing the
channel in trip with no further restrictions is not allowed
if the inoperable channel is the result of an inoperable
breaker, since this may not adequately compensate for the
inoperable breaker (e.g., the breaker may be inoperable such
that it will not open). If it is not desired to place the
channel in trip (e.g., as in the case where placing the
inoperable channel in trip would result in an RPT), or if
the inoperable channel is the result of an inoperable
breaker, Condition C must be entered and its Required
Actions taken.

B.1 and B.2

Required Actions B.1 and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in the
Function not maintaining EOC-RPT trip capability. A
Function is considered to be maintaining EOC-RPT tr1p
capability when sufficient channels are OPERABLE or in trip,
such that the EOC-RPT System will generate a trip signal
from the given Function on a valid signal and both
recirculation pumps can be tripped. This requires two
channels of the Function, in the same trip system, to each
be OPERABLE or in trip, and the associated drive motor

(continued)
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ACTIONS

B.1 and B.2 (continued)

breakers to be OPERABLE or in trip. Alternatively, Required
Action B.2-.requires the MCPR limit for inoperable EOC-RPT,
as specified in the COLR, to be applied. This also restores
the margin to MCPR assumed in the safety analysis.

The 2 hour Completion Time is sufficient for the operator to
take corrective action, and takes into account the
likelihood of an event requiring actuation of the EOC-RPT
instrumentation during this period. It is also consistent
with the 2 hour Completion Time provided in LCO 3.2.2,
Required Action A.1, since this instrumentation’s purpose is
to preclude a MCPR violation.

C.1 and C.2

With any Required Action and associated Completion Time not
met, THERMAL POWER must be reduced to < 30% RTP within

4 hours. Alternately, the associated recirculation pump may
be removed from service since this performs the intended
function of the instrumentation. The allowed Completion
Time of 4 hours is reasonable, based on operating
experience, to reduce THERMAL POWER to < 30% RTP from full
power conditions in an orderly manner and without
challenging plant systems.

SURVEILLANCE
REQUIREMENTS

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

6 hours, provided the associated Function maintains EOC-RPT
trip capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be

- returned to OPERABLE status or the applicable Condition

entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 7) assumption of the average
time required to perform channel surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the
recirculation pumps will trip when necessary.

(continued)
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(continued)

SR_3.3.4.1.1

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current-plant specific setpoint
methodology.

The Frequency of 92 days is based on reliability analysis
(Ref. 7).

SR_3.3.4.1.2

‘CHANNEL CALIBRATION is a complete check of the instrument

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

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

SR _3.3.4.1.3

This SR ensures that an EOC-RPT initiated from the

TTV—Closure and TGV Fast Closure, Trip 0i1 Pressure—Low

Functions will not be inadvertently bypassed when THERMAL |
POWER is = 30% RTP. This involves calibration of the bypass |
channels. Adequate margins for the instrument setpoint l
methodologies are incorporated into the actual setpoint.

Because main turbine bypass flow can affect this setpoint
nonconservatively (THERMAL POWER is derived from first stage

pressure), the main turbine bypass valves must remain closed

during an in-service calibration at THERMAL POWER = 30% RTP

to ensure that the calibration is valid. If any bypass

channel’s setpoint is nonconservative (i.e., the Functions

are bypassed at = 30% RTP either due to open main turbine

bypass valves or other reasons), the affected TTV—Closure

and TGV Fast Closure, Trip 0i1 Pressure—Low Functions are

considered inoperable. Alternatively, the bypass channel

(continued)
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SR_3.3.4.1.3 (continued)

can be.p1aced in the conservative condition (nonbypass). If
placed in the nonbypass condition, this SR is met and the
channel considered OPERABLE.

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

-~

SR 3.3.4.1.%

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

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 an unplanned transient if the
Surveillance were performed with the reactor at power.
Operating experience has shown these components usually pass
the Survéillance test when performed at the 24 month
Frequency. .

“~
»

SR_3.3.4.1.5

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis. The EOC-RPT SYSTEM RESPONSE TIME
acceptance criteria are included in Reference 8.

A Note to the Surveillance states that breaker arc
suppression time may be assumed from the most recent
performance of SR 3.3.4.1.6. This is allowed since the arc
suppression time is short and does not appreciably change,
due to the design of the breaker opening device and the fact
that the breaker is not routinely cycled.

EOC-RPT SYSTEM RESPONSE TIME tests are conducted on a
24 month STAGGERED TEST BASIS. Response times cannot be
determined at”power because operation of final actuated

(continued)
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SURVEILLANCE
REQUIREMENTS

SR_3.3.4.1.5 (continued)

devices is required. Therefore, the 24 month Frequency is
consistent with the refueling cycle and is based upon plant
operating experience, which shows that random failures of
instrumentation components that cause serious response time
degradation, but not channel failure, are infrequent
occurrences.

SR_3.3.4.1.6

This SR ensures that the RPT breaker arc suppression time is

provided to the EOC-RPT SYSTEM RESPONSE TIME test. The

60 month Frequency of the testing is based on the difficulty

gf pﬁrforming the test and the reliability of the circuit
reakers.

REFERENCES

1. FSAR, Appendix H.

2. FSAR, Section 5.2.2.

3. FSAR, Sections 15.2.2, 15.2.3, 15.2.5, and 15.2.6.

4. FSAR, Section 15.F.2.1.

5.  CENPD-300-P-A, "Reference Safety Report forwBoiling
Water Reactor Reload Fuel,” July 1996.

6. 10 CFR 50.36(c)(2)(ii).

7.  GENE-770-06-1-A, "Bases for Changes To Surveillance
Test Intervals And Allowed Out-Of-Service Times For
Selected Instrumentation Technical Specifications,"
December 1992.

8. Licensee Controlled Specifications Manual.
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B 3.3 INSTRUMENTATION

B 3.3.4.2 Anticipated Transient Without Scram Recirculation Pump Trip
(ATWS-RPT) Instrumentation

BASES

BACKGROUND

The ATWS-RPT System initiates a recirculation pump trip,
adding negative reactivity, following events in which a
scram does not, but should occur, to lessen the effects of
an ATHWS event. Tripping the recirculation pumps adds
negative reactivity from the increase in steam voiding in
the core area as core flow decreases. When Reactor Vessel
Water Level—Low Low, Level 2 or Reactor Vessel Steam Dome
Pressure—High setpoint is reached, the recirculation pump
motor breakers trip.

The ATWS-RPT System (Ref. 1) includes sensors, relays,
bypass capability, circuit breakers, and switches that are
necessary to cause initiation of a recirculation pump trip.
The channels include electronic equipment (e.g., trip
relays) that compares measured input signals with
pre-established setpoints. When the setpoint is exceeded,
the channel outputs an ATWS-RPT signal to the trip Togic.

The ATWS-RPT consists of two independent trip systems, with
two channels of Reactor Vessel Steam Dome Pressure—High and
two channels of Reactor Vessel Water Level—Low Low,

Level 2, in each trip system. Each ATWS-RPT trip system is
a two-out-of-two logic for each Function. Thus, either two
Reactor Water Level—Low Low, Level 2 or two Reactor Vessel
Steam Dome Pressure—High signals are needed to trip a trip
system. The outputs of the channels in a trip system are
combined in a Togic so that one trip system trips one
recirculation pump (by tripping one of the respective drive
motor breakers) while the other trip system trips the other
recirculation pump.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The ATWS-RPT is not assumed in the safety analysis. The
ATWS-RPT initiates an RPT to aid in preserving the integrity
of the fuel cladding following events in which scram does
not, but should, occur. Based on its contribution to the
reduction of overall plant risk, however, the
instrumentation meets Criterion 4 of Reference 2.

{continued)
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/ B 3.3.4.2
BASES
APPLICABLE - The OPERABILITY of the ATWS-RPT is dependent on the
SAFETY ANALYSES, OPERABILITY of the individual instrumentation channel
LCO, and Functions. Each Function must have a required number of
APPLICABILITY OPERABLE channels in each trip system, with their setpoints
(continued) within the specified Allowable Value of SR 3.3.4.2.3. The

actual setpoint is calibrated consistent with applicable
setpoint methodology assumptions. Channel OPERABILITY also
includes the associated recirculation pump drive motor
breaker.

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

‘but within its Allowable Value, is acceptable. A channel is

inoperable if its actual trip setpoint is not within its
required Allowable Value. Trip setpoints are those
predetermined values of output at which an action should
take place. The setpoints are compared to the actual

-process parameter (e.g., reactor vessel water level), and

when the measured output value of the process parameter
exceeds the setpoint, the associated device (e.g., trip
relay) changes state. The analytic limits are derived from
the limiting values of the process parameters obtained from
the analysis. The Allowable Values are derived from the
analytic Timits corrected for process and all instrument
uncertainties, except drift and calibration. The trip
setpoints are derived from the analytic limits, corrected
for process and all instrument uncertainties, including
drift and calibration. The trip setpoints derived in this
manner provide adequate protection because all
instrumentation uncertainties and process effects are taken
into account.

The individual Functions are required to be OPERABLE in
MODE 1 to protect against common mode failures of the
Reactor Protection System by providing a diverse trip to
mitigate the consequences of a postulated ATWS event. The
Reactor Vessel Steam Dome Pressure—High and Reactor Vessel
Water Level—Low Low, Level 2 Functions are required to be
OPERABLE in MODE 1, since the reactor is producing
significant power and the recirculation system could be at
high flow. During this MODE, the potential exists for

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

pressure increases or low water level, assuming an ATWS
event. In MODE 2, the reactor is at Tow power and the
recirculation system is at Tow flow; thus, the potential is
Tow for a pressure increase or low water level, assuming an
ATWS event. Therefore, the ATWS-RPT is not necessary. In
MODES 3 and 4, the reactor is shut down with all control
rods inserted; thus, an ATWS event is not significant and
the possibility of a significant pressure increase or low
water level is negligible. In MODE 5, the one-rod-out
interlock ensures the reactor remains subcritical; thus, an
ATWS event is not significant. In addition, the reactor
pressure vessel (RPV) head is not fully tensioned and no
pressure transient threat to the reactor coolant pressure
boundary (RCPB) exists.

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

a. Reactor Vessel Water Level—Low Low, Level 2

Low RPV water level indicates the capability to cool the
fuel may be threatened. Should RPV water level decrease too
far, fuel damage could result. Therefore, the ATWS-RPT
System is initiated at Level 2 to aid in maintaining level
above the top of the active fuel. The reduction of core
flow reduces the neutron flux and THERMAL POWER and,
therefore, the rate of coolant boiloff.

Reactor vessel water level signals are initiated from four
differential pressure switches that sense the difference
between the pressure due to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel.

Four channels of Reactor Vessel Level—Low Low, Level 2,
with two channels in each trip system, are available and
required to be OPERABLE to ensure that no single instrument
failure can preclude an ATWS-RPT from this Function on a
valid signal. The Reactor Vessel Water Level—Low Low,
Level 2, Allowable Value is chosen so that the system will
not initiate after a Level 3 scram with feedwater still
available, and for convenience with the reactor core
isolation cooling (RCIC) initiation.

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

b. Reactor Vessel Steam Dome Pressure—High

Excessively high RPV pressure may rupture the RCPB. An
increase in the RPV pressure during reactor operation
compresses the steam voids and results in a positive
reactivity insertion. This increases neutron flux and
THERMAL POWER, which could potentially result in fuel
failure and RPV overpressurization. The Reactor Vessel
Steam Dome Pressure—High Function initiates an RPT for
transients that result in a pressure increase, counteracting
the pressure increase by rapidly reducing core power
generation. For the overpressurization event, the RPT aids
in the termination of the ATWS event and, along with the
safety/relief valves (SRVs), limits the peak RPV pressure to
less than the ASME Section III Code Service Level C Timits
(1500 psig).

The Reactor Vessel Steam Dome Pressure—High signals are
initiated from four pressure switches that monitor reactor
steam dome pressure. Four channels of Reactor Vessel Steam
Dome Pressure—High, with two channels in each trip system,
are available and required to be OPERABLE to ensure that no
single instrument failure can preclude an ATWS-RPT from this
Function on a valid signal. The Reactor Vessel Steam Dome
Pressure—High Allowable Value is chosen to provide an
adequate margin to the ASME Section III Code Service Level C
allowable Reactor Coolant System pressure.

ACTIONS

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

(continued)
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ACTIONS
(continued)

A.l and A.2

With one or more channels inoperable, but with ATWS-RPT trip
capability for each Function maintained (refer to Required
Action B.1 and C.1 Bases), the ATWS-RPT System is capable of
performing the intended function for one of the
recirculation pumps. However, the reliability and
redundancy of the ATWS-RPT instrumentation is reduced, such
that a single failure in the remaining trip system could
result in the inability of the ATWS-RPT System to perform
the intended function for both of the recirculation pumps.
Therefore, only a limited time is allowed to restore the
inoperable channels to OPERABLE status. Because of the
diversity of sensors available to provide trip signals, the
low probability of extensive numbers of inoperabilities
affecting all diverse Functions, and the low probability of
an event requiring the initiation of ATWS-RPT, 7 days is
provided to restore the inoperable channel (Required

Action A.1). Alternately, the inoperable channel may be
placed in trip (Required Action A.2), since this would
conservatively compensate for the inoperability, restore
capability to accommodate a single failure, and allow
operation to continue. As noted, placing the channel in
trip with no further restrictions is not allowed if the
inoperable channel is the result of an inoperable breaker,
since this may not adequately compensate for the inoperable
breaker (e.g., the breaker may be inoperable such that it
will not open). If it is not desirable to place the channel
in trip (e.g., as in the case where placing the inoperable
channel would result in an RPT), or if the inoperable
channel is the result of an inoperable breaker, Condition D
must be entered and its Required Actions taken.

B.1

actions are taken if multiple, inoperable, untripped
channels within the same Function result in the Function not
maintaining ATWS-RPT trip capability. A Function is
considered to be maintaining ATWS-RPT trip capability when
sufficient channels are OPERABLE or in trip such that the
ATWS-RPT System will generate a trip signal from the given
Function on a valid signal, and one recirculation pump can

(continued)
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ACTIONS

B.1 (continued)

be tripped. This requires two channels of the Function in
the same trip system to each be OPERABLE or in trip, and the
associated drive motor breaker to be OPERABLE or in trip.

The 72 hour Completion Time is sufficient for the operator
to take corrective action (e.g., restoration or tripping of
channels) and takes into account the T1ikelihood of an event
requiring actuation of the ATWS-RPT instrumentation during
this period and the fact that one Function is still
maintaining ATWS-RPT trip capability.

c.1

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within both Functions result in both Functions not
maintaining ATWS-RPT trip capability. The description of a
Function maintaining ATWS-RPT trip capability is discussed
in the Bases for Required Action B.1, above.

The 1 hour Completion Time is sufficient for the operator to
take corrective action and takes into account the 1ikelihood
of an event requiring actuation of the ATWS-RPT
instrumentation during this period.

D.]1 and D.2

With any Required Action and associated Completion Time not
met, the plant must be brought to a MODE or other specified
condition in which the LCO does not apply. To achieve this |
status, the plant must be brought to at least MODE 2 within ‘

recirculation pump may be removed from service since this
performs the intended Function of the instrumentation
(Required Action D.1). The allowed Completion Time of

6 hours is reasonable, based on operating experience, both
to reach MODE 2 from full power conditions and to remove a
recirculation pump from service in an orderly manner and
without challenging plant systems.

6 hours (Required Action D.2). Alternately, the associated
(continued)
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SURVEILLANCE
REQUIREMENTS

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

6 hours provided the associated Function maintains ATWS-RPT
trip capability. Upon completion of the Surveillance, or
expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 3) assumption of the average
time required to perform channel surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the
recirculation pumps will trip when necessary.

SR _3.3.4.2.1

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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

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

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

(continued)
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- (continued)

SR_3.3.4.2.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. Any setpoint adjustment shall be consistent with
the assumptions of the current -plant specific setpoint
methodology.

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

SR_3.3.4.2.3

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

The Frequency is based upon the assumption of an 18 month

calibration interval in the determination of the magnitude
of equipment drift in the setpoint analysis.

SR_3.3.4.2.4

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

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 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 24 month
Frequency.
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REFERENCES 1. FSAR, Section 15.8.
' 2. 10 CFR 50.36(c)(2)(ii).

3. GENE-770-06-1-A, "Bases For Changes To Surveillance
Test Intervals and Allowed Qut-of-Service Times For
Selected Instrumentation Technical Specifications,"
December 1992.
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Emergency Core Cooling System (ECCS) Instrumentation

The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that fuel
is adequately cooled in the event of a design basis accident
or transient.

For most anticipated operational occurrences (A00s) and
Design Basis Accidents (DBAs), a wide range of dependent and
independent parameters are monitored.

The ECCS instrumentation actuates low pressure core spray
(LPCS), low pressure coolant injection (LPCI), high pressure
core spray (HPCS), Automatic Depressurization System (ADS),
and the diesel generators (DGs). The equipment involved
with each of these systems is described in the Bases for

LCO 3.5.1, "ECCS—Operating" or LCO 3.8.1, "AC Sources—
Operating."

Low Pressure Core Spray System

The LPCS System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level—Low Low Low, Level 1 or Drywell
Pressure—High. Reactor vessel water level is monitored by
two redundant differential pressure switches and drywell
pressure is monitored by two redundant pressure switches,
which are, in turn, connected to two level switch and two
pressure switch contacts, respectively. The outputs of the
four switches (two switches from each of the two variables)
are connected to relays whose contacts are arranged in a
one-out-of-two taken twice logic. The LPCS initiation
signal is a sealed-in signal and must be manually reset.

The logic can also be initiated by use of a manual switch
and push button, whose two contacts are arranged in a
two-out-of-two Togic. Upon receipt of an initiation signal,
the LPCS pump is automatically started in approximately 10
seconds if normal AC power (from TR-S) is available;
otherwise the pump is started immediately after AC power
(from TR-B or the DG) is available.

(continued)
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BACKGROUND

Low Pressure Core Spray System (continued)

The LPCS test 1ine isolation valve, which is also a primary
containment isolation valve (PCIV), is closed on a LPCS
initiation signal to allow full system flow assumed in the
accident analysis and to maintain containment isolation in
the event LPCS is not operating.

The LPCS pump discharge flow is monitored by a flow
indicating switch. When the pump is running and discharge
flow is low enough that pump overheating may occur, the
minimum flow return line valve is opened. The valve is
automatically closed if flow is above the minimum flow
setpoint to allow the full system flow assumed in the
accident analysis.

The LPCS System also monitors the pressure in the reactor
vessel to ensure that, before the injection valve opens, the
reactor pressure has fallen to a value below the LPCS
Systems maximum design pressure. The variable is monitored
by one pressure switch whose contact is arranged in a
one-out-of-one logic.

Low Pressure Coolant Injection Subsystems

The LPCI is an operating mode of the Residual Heat Removal
(RHR) System, with three LPCI subsystems. The LPCI
subsystems may be initiated by automatic or manual means.
Automatic initiation occurs for conditions of Reactor Vessel
Water Level—Low Low Low, Level 1 or Drywell Pressure—High.
Reactor vessel water level is monitored by two redundant
differential pressure switches per division and drywell
pressure is monitored by two redundant pressure switches per
division, which are, in turn, connected to two level switch
and two pressure switch contacts, respectively. The outputs
of the four Division 2 LPCI (loops B and C) switches (two
switches from each of the two variables) are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic. The Division 1 LPCI (loop A) receives its
initiation signal from the LPCS logic, which uses a similar
one-out-of-two taken twice logic. The two divisions can
also be initiated by use of a manual switch and push button
(one per division, with the LPCI A manual switch and push
button being common with LPCS), whose two contacts are

(continued)
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Low Pressure Coolant Injection Subsystem (continued)

arranged in a two-out-of-two logic. Once an initiation
signal is received by the LPCI control circuitry, the signal
is sealed in until manually reset.

Upon receipt of an initiation signal, each LPCI pump is
automatically started, (LPCI Pump C in approximately

10 seconds and LPCI Pumps A and B in approximately 18.5
seconds if normal AC power (from TR-S) is available;
otherwise LPCI Pump C is started immediately after AC power
(from TR-B or the DG) is available while LPCI Pumps A and B
are started after a 5 second delay), to 1imit the loading on
the normal and standby power sources.

Each LPCI subsystems discharge flow is monitored by a flow
indicating switch. When a pump is running and discharge
flow is Tow enough that pump overheating may occur, the
respective minimum flow return line valve is opened after
approximately 8 seconds. The valve is automatically closed
if flow is above the minimum flow setpoint to allow the full
system flow assumed in the analyses.

The RHR test line suppression pool cooling and spray
isolation valves, which are also PCIVs, are closed on a LPCI
initiation signal to allow full system flow assumed in the
accident analysis and to maintain containment isolated in
the event LPCI is not operating.

The LPCI subsystems monitor the pressure in the reactor
vessel to ensure that, prior to an injection valve opening,
the reactor pressure has fallen to a value below the LPCI
subsystems maximum design pressure. The variable is
monitored by three redundant switches (one per valve), whose
co?tacts are arranged in a one-out-of-one logic for each
valve.

High Pressure Core Spray System

The HPCS System may be initiated by either automatic or
manual means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level—Low Low, Level 2 or Drywell
Pressure—High. Reactor vessel water level is monitored by
four redundant differential pressure switches and drywell
pressure is monitored by four redundant pressure switches.
The outputs of the switches are connected to relays whose

(continued)
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High Pressure Core Spray System (continued)

contacts are arranged in a one-out-of-two taken twice logic
for each variable. The logic can also be initiated by use
of a manual switch and push button, whose two contacts are
arranged in a two-out-of-two logic. The HPCS System
initiation signal is a sealed in signal and must be manually
reset.

The HPCS pump discharge flow is monitored by a flow switch.
When the pump is running and discharge flow is low enough
that pump overheating may occur, the minimum flow return
line valve is opened. The valve is automatically closed if
flow is above the minimum flow setpoint to allow full system
flow assumed in the accident analyses.

The HPCS test line isolation valves, of which the
suppression pool test line isolation valve is also a PCIV,
are closed on a HPCS initiation signal to allow full system
flow assumed in the accident analyses and to maintain
containment isolated in the event HPCS is not operating.

The HPCS System also monitors the water levels in the
condensate storage tanks (CST) and the suppression pool,
since these are the two sources of water for HPCS operation.
Reactor grade water in the CST is the normal and preferred
source. Upon receipt of a HPCS initiation signal, the CST
suction valve is automatically signaled to open (it is
normally in the open position), unless the suppression pool
suction valve is open. If the water level in the CST falls
below a preselected level, first the suppression pool
suction valve automatically opens, and then the CST suction
valve automatically closes. Two level switches are used to
detect Tow water Tevel in the CST. Either switch can cause
the suppression pool suction valve to open and the CST
suction valve to close (one-out-of-two logic). The
suppression pool suction valve also automatically opens and
the CST suction valve closes if high water level is detected
in the suppression pool. Two level switches are also used
to detect high suppression pool water level, with a
one-out-of-two logic similar to the CST water level logic.
To prevent losing suction to the pump, the suction valves
are interlocked so that one suction path must be open before
the other automatically closes.

The HPCS System provides makeup water to the reactor until
the reactor vessel water level reaches the high water level

(continued)
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High Pressure Core Spray System (continued)

(Level 8) trip, at which time the HPCS injection valve
closes. The HPCS pump will continue to run on minimum flow.
The logic is two-out-of-two to provide high reliability of
the HPCS System. The injection-valve automatically reopens
if a Tow low water level signal is subsequently received.

Automatic Depressurization System

ADS may be initiated by either automatic or manual means.
Automatic initiation occurs when signals indicating Reactor
Vessel Water Level—Low Low Low, Level 1; confirmed Reactor
Vessel Water Level—Low, Level 3; and either LPCS or LPCI
Pump Discharge Pressure—High are all present, and the ADS
Initiation Timer has timed out. There are two differential
pressure switches for Reactor Vessel Water Level—Low Low
Low, Level 1 and one differential pressure switch for
confirmed Reactor Vessel Water Level—Low, Level 3 in each
of the two ADS trip systems. Each of these differential
pressure switches connects to a level switch, which then
drives a relay whose contacts form the initiation logic.

Each ADS trip system (trip system A and trip system B)
includes a time delay between satisfying the initiation
logic and the actuation of the ADS valves. The time delay
chosen is long enough that the HPCS has time to operate to
recover to a level above Level 1, yet not so long that the
LPCI and LPCS systems are unable to adequately cool the fuel
if the HPCS fails to maintain level. An alarm in the
control room is annunciated when either of the timers is
running. Resetting the ADS initiation signals resets the
ADS Initiation Timers.

The ADS also monitors the discharge pressures of the three
LPCI pumps and the LPCS pump. Each ADS trip system includes
two discharge pressure permissive switches from each of the
two low pressure ECCS pumps in the associated Division
(i.e., Division 1 ECCS inputs to ADS trip system A and
Division 2 ECCS inputs to ADS trip system B). The signals
are used as a permissive for ADS actuation, indicating that
there is a source of core coolant available once the ADS has
depressurized the vessel. Any one of the four low pressure
pumps provides sufficient core coolant flow to permit
automatic depressurization.

(continued)
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Automatic Depressurization System (continued)

The ADS logic in each trip system is arranged in two
strings. One string has a contact from each of the
following variables: Reactor Vessel Water Level—Low Low
Low, Level 1; Reactor Vessel Water Level—Low, Level 3; ADS
Initiation Timer; and two low pressure ECCS Discharge
Pressure—High contacts (one from each divisional pump).
The other string has a contact from each of the following
variables: Reactor Vessel Water Level—Low Low Low,

Level 1; and two low pressure ECCS Discharge Pressure—High
contacts (one from each divisional pump). To initiate an
ADS trip system, the following applicable contacts must
close in the associated string: Reactor Vessel Water
Level—Low Low Low, Level 1; Reactor Vessel Water
Level—Low, Level 3 (one string only); ADS Initiation Timer;
and one of the two low pressure ECCS Discharge
Pressure—High contacts.

Either ADS trip system A or trip system B will cause all the
ADS relief valves to open. Once an ADS trip system is
initiated, it is sealed in until manually reset.

Manual initiation for each trip system is accomplished by
use of two manual switches and push buttons, whose four
contacts (two per manual switch and push button) are
arranged in a four-out-of-four logic (two contacts per ADS
logic string). Manual inhibit switches are provided in the
control room for ADS; however, their function is not
required for ADS OPERABILITY (provided ADS is not inhibited
when required to be OPERABLE).

In addition to the ADS initiation instrumentation, the ADS
accumulator backup compressed gas system is ‘automatically
aligned when the normal, non-safety related nitrogen supply
pressure is low to ensure a safety related supply of air is
provided to the ADS valves during post LOCA conditions.
Each subsystem is actuated when two of the three pressure
signals (one pressure signal closes the normal air supply
valve, which then sends the trip signal) indicate a low ADS
air header pressure. '

(continued)
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BACKGROUND
(continued)

Diesel Generators

The Division 1, 2, and 3 DGs may be initiated by either
automatic or manual means. Automatic initiation occurs for
conditions of Reactor Vessel Water Level—Low Low Low,

Level 1 or Drywell Pressure—High for DGs 1 and 2, and
Reactor Vessel Water Level—Low Low, Level 2 or Drywell
Pressure—High for DG 3. The DGs are also initiated upon
loss of voltage signals. (Refer to Bases for LCO 3.3.8.1,
"Loss of Power (LOP) Instrumentation," for a discussion of
these signals.) Reactor vessel water level is monitored by
two redundant differential pressure switches and drywell
pressure is monitored by two redundant pressure switches per
DG, which are, in turn, connected to two level switch and
two pressure switch contacts, respectively. The outputs of
the four divisionalized switches (two switches from each of
the two variables) are connected to relays whose contacts
are connected to a one-out-of-two taken twice logic. The
DGs receive their initiation signals from the associated
Divisions’ ECCS logic (i.e., DG 1 receives an initiation
signal from Division 1 ECCS (LPCS and LPCI A); DG 2 receives
an initiation signal from Division 2 ECCS (LPCI B and

LPCI C); and DG 3 receives an initiation signal from
Division 3 ECCS (HPCS)). The DGs can also be started
manually from the control room and locally in the associated
DG room. The DG initiation signal is a sealed in signal and
must be manually reset. The DG initiation logic is reset by
resetting the associated ECCS initiation logic. Upon
receipt of an ECCS initiation signal, each DG is
automatically started, is ready to load in approximately

15 seconds, and will run in standby conditions (rated
voltage and speed, with the DG output breaker open). The
DGs will only energize their respective Engineered Safety
Feature (ESF) buses if a loss of offsite power occurs (Refer
to Bases for LCO 3.3.8.1).

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the ECCS are explicitly assumed in the safety
analyses of References 1, 2, 3, 4, 5, and 6. The ECCS is
initiated to preserve the integrity of the fuel cladding by
limiting the post LOCA peak cladding temperature to less
than the 10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of Reference 7.
Certain instrumentation Functions are retained for other
reasons and are described below in the individual Functions
discussion.

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

The OPERABILITY of the ECCS instrumentation is dependent and
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5.1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Each ECCS injection/spray subsystem must also respond within
its assumed response time. Table 3.3.5.1-1, footnote (b),
is added to show that certain ECCS instrumentation Functions
are also required to be OPERABLE to perform DG initiation.

Allowable Values are specified for each ECCS Function
specified in the Table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. Trip
setpoints are those predetermined values of output at which
an action should take place. The setpoints are compared to
the actual process parameter (e.g., reactor vessel water
level), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.qg.,
trip relay) changes state. The analytic 1imits are derived
from the Timiting values of the process parameters obtained
from the safety analysis. The Allowable Values are derived
from the analytic limits, corrected for process and all
instrument uncertainties, except drift and calibration. The
trip setpoints are derived from the analytic limits,
corrected for process and all instrument uncertainties,
including drift and calibration. The trip setpoints derived
in this manner provide adequate protection because all
instrumentation uncertainties and process effects are taken
into account. Some functions have both an upper and lower
analytic limit that must be evaluated. The Allowable Values
and the trip setpoints are derived from both an upper and
lower analytic 1imit using the methodology described above.
Due to the upper and lower analytic limits, Allowable Values
of these Functions appear to incorporate a range. However,
the upper and lower Allowable Values are unique, with each
Allowable Value associated with one unique analytic limit
and trip setpoint.

(continued)
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APPLICABLE In general, the individual Functions are required to be
SAFETY ANALYSES, OPERABLE in the MODES or other specified conditions that
LCO, and may require ECCS (or DG) initiation to mitigate the
APPLICABILITY consequences of a design basis accident or transient. To
(continued) ensure reliable ECCS and DG function, a combination of

Functions is required to provide primary and secondary
initiation signals.

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

Function basis.

Low Pressure Core Spray and Low Pressure Coolant Injection
Systems

l.a, 2.a. Reactor Vessel Water level—Low Low Low, Level 1

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. " Should
RPV water level decrease too far, fuel damage could result.
The Tow pressure ECCS and associated DGs are initiated at
Level 1 to ensure that core spray and flooding functions are
available to prevent or minimize fuel damage. The Reactor
Vessel Water Level—Low Low Low, Level 1 is one of the
Functions assumed to be OPERABLE and capable of initiating
the ECCS during the transients analyzed in References 1

and 3. In addition, the Reactor Vessel Water Level—Low Low
Low, Level 1 Function is directly assumed in the analysis of
the recirculation 1line break (Refs. 2, 4, 5, and 6). The
core cooling function of the ECCS, along with the scram
action of the Reactor Protection System (RPS), ensures that
the fuel peak cladding temperature remains below the 1limits
of 10 CFR 50.46.

Reactor Vessel Water Level—Low Low Low, Level 1 signals are
initiated from four differential pressure switches that

sense the difference between the pressure due to a constant -
column of water (reference leg) and the pressure due to the
actual water level (variable leg) in the vessel. The

Reactor Vessel Water Level—Low Low Low, Level 1 Allowable
Value is chosen to allow time for the low pressure core
flooding systems to activate and provide adequate cooling.

Two channels of Reactor Vessel Water Level—Low Low Low,
Level 1 Function per associated Division are only required
to be OPERABLE when the associated ECCS or DG is required to

(continued)
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B 3.3.5.1
BASES
APPLICABLE l.a, 2.a. Reactor Vessel Water Level—Llow Low Low, Level 1
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY be OPERABLE, to ensure that no single instrument failure can

preclude ECCS initiation. (Two channels input to LPCS,

LPCI A, and DG 1, while the other two channels input to

LPCI B, LPCI C, and DG 2.) Refer to LCO 3.5.1 and

LCO 3.5.2, "ECCS—Shutdown," for Applicability Bases for the
Tow pressure ECCS subsystems; LCO 3.8.1, "AC
Sources—Operating"; and LCO 3.8.2, "AC Sources—Shutdown,"
for Applicability Bases for the DGs.

1.b, 2.b. Drywell Pressure—High

High pressure in the drywell could indicate a break in the
reactor coolant pressure boundary (RCPB). The low pressure
ECCS and associated DGs are initiated upon receipt of the
Drywell Pressure—High Function in order to minimize the
possibility of fuel damage. However, no credit is taken for
the Drywell Pressure—High Function to start the Tow
pressure ECCS in any design basis accident or transient
analyses. It is retained for overall redundancy and
diversity of the Tow pressure ECCS function as required by
the NRC in the plant licensing basis. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46. B

High drywell pressure signals are initiated from four
pressure switches that sense drywell pressure. The
Allowable Value was selected to be as low as possible and be
indicative of a LOCA inside primary containment. Negative
ba;ometric fluctuations are accounted for in the Allowable
Value.

The Drywell Pressure—High Function is required to be
OPERABLE when the associated ECCS and DGs are required to be
OPERABLE in conjunction with times when the primary
containment is required to be OPERABLE. Thus, four channels
of the LPCS and LPCI Drywell Pressure—High Function are
required to be OPERABLE in MODES 1, 2, and 3 to ensure that
no single instrument failure can preclude ECCS initiation.
(Two channels input to LPCS, LPCI A, and DG 1, while the
other two channels input to LPCI B, LPCI C, and DG 2.) In
MODES 4 and 5, the Drywell Pressure—High Function is not
required since there is insufficient energy in the reactor

(continued)
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APPLICABLE 1.b, 2.b. Drywell Pressure—High (continued)
SAFETY ANALYSES,
LCO, and to pressurize the primary containment to Drywell
APPLICABILITY Pressure—High setpoint. Refer to LCO 3.5.1 for

Applicability Bases for the Tow pressure ECCS subsystems and
to LCO 3.8.1 for Applicability Bases for the DGs.

l.c, 1.d, l.e, 2.c, 2.d, 2.e. LPCS and LPCI Pumps A, B, and
C Start—LOCA Time Delay Relay and LPCI Pumps A and B

Start—LOCA/LOOP Time Delay Relay .

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

There are four Pump Start—LOCA Time Delay Relays, one in
each of the low pressure ECCS pump start logic circuits, and
two Pump Start—LOCA/LOOP Time Delay Relays, one in each of
the RHR "A" and RHR "B" pump start logic circuits. While
each time delay relay is dedicated to a single pump start
logic, a single failure of a Pump Start—LOCA or LOCA/LOOP
Time Delay Relay could result in the failure of the two low
pressure ECCS pumps, powered from the same ESF bus, to
perform their intended function within the assumed ECCS
RESPONSE TIMES (e.g., as in the case where both ECCS pumps
on one ESF bus start simultaneously due to an inoperable
time delay relay). This still leaves two of the four low
pressure ECCS pumps OPERABLE; thus, the single failure
criterion is met (i.e., loss of one instrument does not
preclude ECCS initiation). The Allowable Values for the
Pump Start--LOCA and LOCA/LOOP Time Delay Relays are chosen
to be long enough so that most of the starting transient of

(continued)
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BASES
APPLICABLE l.c, 1.d, l.e, 2.c, 2.d, 2.e. LPCS and LPCI Pumps A, B, and
SAFETY ANALYSES, C Start—lOCA Time Delay Relay and LPCI Pumps A and B
LCO, and Start—LOCA/LOOP Time Delay Relay (continued)
APPLICABILITY

the first pump is complete before starting the second pump
on the same 4.16 kV emergency bus and short enough so that
ECCS operation is not degraded.

Each channel of Pump Start—LOCA and LOCA/LOOP Time Delay
Relay Function is only required to be OPERABLE when the
associated LPCI subsystem is required to be OPERABLE. Refer
to LCO 3.5.1 and LCO 3.5.2 for Applicability Bases for the
LPCI subsystems.

1.f, 2.f. Reactor Vessel Pressure—Low (Injection
Permissive)

Low reactor vessel pressure signals are used as permissives
for the Tow pressure ECCS subsystems. This ensures that,
prior to opening the injection valves of the low pressure
ECCS subsystems, the reactor pressure has fallen to a value
below these subsystems’ maximum design pressure. The
Reactor Vessel Pressure—Low is one of the Functions assumed
to be OPERABLE and capable of permitting initiation of the
ECCS during the transients analyzed in References 1 and 3.
In addition, the Reactor Vessel Pressure—Low Function is
directly assumed in the analysis of the recirculation line
break (Refs. 2, 4, 5, and 6). The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
Timits of 10 CFR 50.46.

The Reactor Vessel Pressure—Low signals are initiated from
four pressure switches that sense the reactor dome pressure
(one pressure switch for each low pressure ECCS -injection
valve).

The Allowable Value is Tow enough to prevent
overpressurizing the equipment in the low pressure ECCS, but
high enough to ensure that the ECCS injection prevents the
fuel peak cladding temperature from exceeding the limits of
10 CFR 50.46.

Each channel of Reactor Vessel Pressure—Low Functidn (one
per valve) is only required to be OPERABLE when the
associated ECCS is required to be OPERABLE to ensure that no

(continued)
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APPLICABLE 1.f, 2.f. Reactor Vessel Pressure—Low (Injection
SAFETY ANALYSES, Permissive) (continued)
LCO, and
[ single instrument failure can preclude ECCS initiation.

APPLICABILITY

Refer to LCO 3.5.1 and LCO 3.5.2 for Applicability Bases for
the low pressure ECCS subsystems.

l.g, 1.h, 2.q. LPCS and LPCI Pump Discharage Flow—Low
(Minimum Flow)

The minimum flow instruments are provided to protect the
associated low pressure ECCS pump from overheating when the
pump is operating and the associated injection valve is not
sufficiently open. The minimum flow line valve is opened
when low flow is sensed, and the valve is automatically
closed when the flow rate is adequate to protect the pump.
The LPCI and LPCS Pump Discharge Flow—Low Functions are
assumed to be OPERABLE and capable of closing the minimum
flow valves to ensure that the low pressure ECCS flows
assumed during the transients and accidents analyzed in
References 1, 2, 3, 4, 5, and 6 are met. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the Timits of 10 CFR 50.46.

One flow indicating switch per ECCS pump is used to detect

the associated subsystem’s flow rate. The logic is arranged
such that each indicating switch causes its associated
minimum flow valve to open when flow is low with the pump
running. The logic will close the minimum flow valve once
the closure setpoint is exceeded. The LPCI minimum flow
valves are time delayed such that the valves will not open
for 8 seconds after the switches detect low flow. The time
delay is provided to limit reactor vessel inventory loss
during the startup of the RHR shutdown cooling mode. The
Pump Discharge Flow—Low Allowable Values are high enough to
ensure that the pump flow rate is sufficient to protect the
pump, yet low enough to ensure that the closure of the
minimum flow valve is initiated to allow full flow into the
core.

Each channel of Pump Discharge Flow—Low Function (one LPCS
channel and three LPCI channels) is only required to be
OPERABLE when the associated ECCS is required to be
OPERABLE, to ensure that no single instrument failure can

{continued)
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APPLICABLE l.q, 1.h, 2.q. LPCS and LPCI Pump Discharge Flow—Low
SAFETY ANALYSES, (Minimum Flow) (continued)
LCO, and
APPLICABILITY preclude the ECCS function. Refer to LCO 3.5.1 and

LCO 3.5.2 for Applicability Bases for the lTow pressure ECCS
subsystems.

1.3, 2.h. Manual Initiation

The Manual Initiation switch and push button channels
introduce signals into the appropriate ECCS logic to provide
manual initiation capability and are redundant to the
automatic protective instrumentation. There is one switch
and push button (with two channels per switch and push .
button) for each of the two Divisions of low pressure ECCS
(i.e., Division 1 ECCS, LPCS and LPCI A; Division 2 ECCS,
LPCI B and LPCI C).

The Manual Initiation Function is not assumed in any
accident or transient analyses in the FSAR. However, the
Function is retained for overall redundancy and diversity of
the Tow pressure ECCS function as required by the NRC in the
plant licensing basis.

There is no Allowable Value for this Function since the
channels are mechanically actuated based solely on the
position of the switch and push buttons. Each channel of
the Manual Initiation Function (two channels per Division)
is only required to be OPERABLE when the associated ECCS is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for Applicability Bases for the low pressure ECCS
subsystems.

High Pressure Core_ Spray System

3.a. Reactor Vessel Water Level—Low Low, Level 2

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCS
System and associated DG is initiated at Level 2 to maintain
level above the top of the active fuel. The Reactor Vessel
Water Level—Low Low, Level 2 is one of the Functions
assumed to be OPERABLE and capable of initiating HPCS during
the transients analyzed in References 1 and 3. The Reactor

{continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

3.a. Reactor Vessel Water Level—Low Low. Level 2
(continued)

Vessel Water Level—Low Low, Level 2 Function associated
with HPCS is directly assumed in the analysis of the
recirculation line break (Refs.-2, 4, 5, and 6). The core
cooling function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the 1imits of 10 CFR 50.46.

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

The Reactor Vessel Water Level—Low Low, Level 2 Allowable
Value is chosen such that for complete loss of feedwater
flow, the Reactor Core Isolation Codling (RCIC) System flow
with HPCS assumed to fail will be sufficient to avoid
initiation of low pressure ECCS at Reactor Vessel Water
Level—Low Low Low, Level 1.

Four channels of Reactor Vessel Water Level—Low Low,

Level 2" Function are only required to be OPERABLE when HPCS
is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCS initiation. Refer to
LCO 3.5.1 and LCO 3.5.2 for HPCS Applicability Bases.

3.b. Drywell Pressure—High

High pressure in the drywell could indicate a break in the
RCPB. The HPCS System and associated DG are initiated upon
receipt of the Drywell Pressure—High Function in order to
minimize the possibility of fuel damage. However, no credit
is taken for the Drywell Pressure—High Function to start
the HPCS System in any DBA or transient analyses; that is,
HPCS is assumed to be initiated on Reactor Water Level—Low
Low, Level 2. It is retained for overall redundancy and
diversity of the HPCS function as required by the NRC in the
plant licensing basis. The core cooling function of the
ECCS, along with the scram action of the RPS, ensures that
the fuel peak cladding temperature remains below the limits
of 10 CFR 50.46.

{continued)
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BASES
APPLICABLE 3.b. Drywell Pressure—High (continued)
SAFETY ANALYSES,
LCO, and Drywell Pressure—High signals are initiated from four
pressure switches that sense drywell pressure. The

APPLICABILITY

" Allowable Value was selected to be as low as possible and be

indicative of a LOCA inside primary containment.

The Drywell Pressure—High Function is required to be
OPERABLE when HPCS is required to be OPERABLE in conjunction
with times when the primary containment is required to be
OPERABLE. Thus, four channels of the HPCS Drywell
Pressure—High Function are required to be OPERABLE in

MODES 1, 2, and 3, to ensure that no single instrument
failure can preclude ECCS initiation. In MODES 4 and 5, the
Drywell Pressure—High Function is not required since there
is insufficient energy in the reactor to pressurize the
drywell to the Drywell Pressure—High Function’s setpoint.
Refer to LCO 3.5.1 for the Applicability Bases for the HPCS
System.

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

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to close the HPCS injection valve to prevent overflow into
the main steam lines (MSLs). The Reactor Vessel Water
Level—High, Level 8 Function is not assumed in the accident
and transient analyses. It was retained since it is a
potentially significant contributor to risk, thus it meets
Criterion 4 of Reference 7.

Reactor Vessel Water Level—High, Level 8 signals for HPCS
are initiated from two differential pressure switches from
the narrow range water level measurement instrumentation.
The Reactor Vessel Water Level—High, Level 8 Allowable
Value is chosen to isolate flow from the HPCS System prior
to water overflowing into the MSLs.

Two channels of Reactor Vessel Water Level—High, Level 8
Function are only required to be OPERABLE when HPCS is
required to be OPERABLE to ensure that no single instrument
failure can preclude HPCS initiation. Refer to LCO 3.5.1
and LCO 3.5.2 for HPCS Applicability Bases.

(continued)
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BASES
APPLICABLE 3.d. Condensate Storage Tank Level—Low
SAFETY ANALYSES,
- LCO, and Low level in the CST indicates the unavailability of an
APPLICABILITY adequate supply of makeup water from this normal source.
(continued) Normally the suction valves between HPCS and the CST are

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

CST suction valve automatically closes. The Function is
implicitly assumed in the accident and transient analyses
(which take credit for HPCS) since the analyses assume that
the HPCS suction source is the suppression pool.

Condensate Storage Tank Level—Low signals are initiated
from two level switches mounted on a Seismic Category I
standpipe in the reactor building (the two switches mounted
on the CST cannot be credited since they are not Seismic
Category I). The Condensate Storage Tank Level—Low
Function Allowable Value is high enough to ensure adequate
pump suction head while water is being taken from the CST.

Two channels of the Condensate Storage Tank Level—Low
Function are only required to be OPERABLE when HPCS is
required to be OPERABLE to ensure that no single instrument
failure can preclude HPCS swap to suppression pool source.
Thus, the Function is required to be OPERABLE in MODES 1, 2,
and 3. In MODES 4 and 5, the Function is required to be
OPERABLE only when HPCS is required to be OPERABLE to
fulfill the requirements of LCO 3.5.2, HPCS is aligned to
the CST, and the CST water level is not within the limits of
SR 3.5.2.2. With CST water level within limits, a
sufficient supply of water exists for injection to minimize
the consequences of a vessel draindown event. Refer to

LCO 3.5.1 and LCO 3.5.2 for HPCS Applicability Bases.

3.e. Suppression Pool HWater Level—High

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through

(continued)
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APPLICABLE 3.e. Suppression Pool Water Level—High (continued)
SAFETY ANALYSES,
LCO, and the SRVs. Therefore, signals indicating high suppression
APPLICABILITY pool water level are used to transfer the suction source of

HPCS from the CST to the suppression pool to eliminate the
possibility of HPCS continuing to provide additional water
from a source outside containment. To prevent losing
suction to the pump, the suction valves are interlocked so
that the suppression pool suction valve must be open before
the CST suction valve automatically closes. This Function
is implicitly assumed in the accident and transient analyses
(which take credit for HPCS) since the analyses assume that
the HPCS suction source is the suppression pool.

Suppression Pool Water Level—High signals are initiated
from two level switches. The Allowable Value for the
Suppression Pool Water Level—High Function is chosen to
ensure that HPCS will be aligned for suction from the
suppression pool before the water level reaches the point at
which suppression pool design loads would be exceeded.

Two channels of Suppression Pool Water Level—High Function
are only required to be OPERABLE in MODES 1, 2, and 3 when
HPCS is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCS swap to suppression
pool source. In MODES 4 and 5, the Function is not required
to be OPERABLE since the reactor is depressurized and vessel
blowdown, which could cause the design values of the
containment to be exceeded, cannot occur. Refer to

LCO 3.5.1 for HPCS Applicability Bases.

3.f. HPCS System Flow Rate—Low (Minimum Flow)

The minimum flow instrument is provided to protect the HPCS
pump from overheating when the pump is operating and the
associated injection valve is not sufficiently open. The
minimum flow line valve is opened when low flow is sensed,
and the valve is automatically closed when the flow rate is
adequate to protect the pump. The HPCS System Flow
Rate—Low Function is assumed to be OPERABLE and capable of
closing the minimum flow valve to ensure that the ECCS flow
assumed during the transients and accidents analyzed in
References 1, 2, 3, 4, 5, and 6 are met. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the Timits of 10 CFR 50.46.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

3.f. HPCS System Flow Rate—Low (Minimum Flow) (continued)

One flow switch is used to detect the HPCS Systems flow
rate. The logic is arranged such that the flow switch
causes the minimum flow valve to open when flow is low with
the pump running. The Togic will close the minimum flow
valve once the closure setpoint is exceeded.

The HPCS System Flow Rate—Low Allowable Value is high
enough to ensure that pump flow rate is sufficient to
protect the pump, yet low enough to ensure that the closure
of the minimum flow valve is initiated to allow full flow
into the core.

One channel of HPCS System Flow Rate—Low Function is
required to be OPERABLE when the HPCS is required to be
OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2 for HPCS
Applicability Bases.

3.gq. Manual Initiation

The Manual Initiation switch and push button channels
introduce a signal into the HPCS logic to provide manual
initiation capability and is redundant to the automatic
protective instrumentation. There is one switch and push
button (with two channels) for the HPCS System.

The Manual Initiation Function is not assumed in any
accident or transient analyses in the FSAR. However, the
Function is retained for overall redundancy and diversity of
the HPCS function as required by the NRC in the plant
Ticensing basis.

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

{continued)
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(continued)

Automatic Depressurization System

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

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level—Low Low Low,
Level 1 is one of the Functions assumed to be OPERABLE and
capable of initiating the ADS during the accidents analyzed
in References 2, 4, 5, and 6. The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
limits of 10 CFR 50.46.

The Reactor Vessel Water Level—Low Low Low, Level 1 signals
are initiated from four differential pressure switches that
sense the difference between the pressure due to a constant
column of water (reference leg) and the pressure due to the
actual water level (variable leg) in the vessel. The
Reactor Vessel Water Level—Low Low Low, Level 1 Allowable
Value is chosen to allow time for the low pressure core
spr?y and flooding systems to initiate and provide adequate
cooling.

Four channels of Reactor Vessel Water Level—Low Low Low,
Level 1 Function are only required to be OPERABLE when ADS
is required to be OPERABLE to ensure that no single
instrument failure can preclude ADS initiation. (Two
channels input to ADS trip system A while the other two
channels input to ADS trip system B). Refer to LCO 3.5.1
for ADS Applicability Bases.

4.b, 5.b. ADS Initiation Timer

The purpose of the ADS Initiation Timer is to delay
depressurization of the reactor vessel to allow the HPCS
System time to maintain reactor vessel water level. Since
the rapid depressurization caused by ADS operation is one of
the most severe transients on the reactor vessel, its
occurrence should be 1imited. By delaying initiation of the
ADS Function, the operator is given the chance to monitor
the success or failure of the HPCS System to maintain water
level, and then to decide whether or not to allow ADS to
initiate, to delay initiation further by recycling the

(continued)
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APPLICABILITY Initiation Timer Function is assumed to be OPERABLE for the

accident analyses of References 2, 4, 5, and 6 that require
ECCS initiation and assume failure of the HPCS System.
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