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Definitions
1.1

1.0 USE AND APPLICATION

1.1 Definitions

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

Term Definition

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

ACTUATION LOGIC TEST An ACTUATION LOGIC TEST --Analeg-{the-application-of
-Analog-{application-of testfor—the testforwhich is applied to analog equipment) shall be the

application of

analog-equipment)————various simulated or actual input combinations in conjunction

with each possible interlock logic state required for
OPERABILITY of a logic circuit and the verification of the
required logic output, including Time Delays. The

ACTUATION LOGIC TEST --Analegs-as a minimum, shall
include a continuity check of output devices.

AXIAL FLUX DIFFERENCE AFD shall be the difference in normalized flux signals
(AFD) between the top and bottom halves of a two section excore
neutron detector.
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1.1 Definitions

Definitions
1.1

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the-channel eutputmeasurement devices such
that it-the channel responds within the necessary range and
accuracy to known values of the parameter that the channel
monitors.

The CHANNEL CALIBRATION shall encompass all devices

in the channel required for channel OPERABILITY. This
shall include the processing of the signal within the digital
controller to which the channel measurement device is
directly interfaced (i.e., RPS, ESFAS or SLS).

CHANNEL CALIBRATION encompasses devices that are

subject to drift between surveillance intervals and all input
devices that are not tested through continuous autemated
automatic self-testing. Refer to TADOT for output devices
that are not tested through continuous autemated-automatic
self-testing.

The performance of a CHANNEL CALIBRATION shall be

consistent with specification-Specification 5.5.21 “Setpoint |
Control Program” (SCP).

Fo a.“a:eg measurements on-each Technical SE pecification

implemented-with-a-digital-bistable-function-CHANNEL
CALIBRATION confirms the accuracy of the channel from
sensor to digital Visual Display Unit (VDU) readout;-as

)
”

- 4-2. The digital
value read on the VDU originates in the controller that

processes the trip, actuation, interlock or safety-related
display Functions, and is the same digital value processed
for those Functions. The CHANNEL CALIBRATION overlaps
with other surveillance requirements to adequately test the
PSMS safety Functions.

For analog measurements, CHANNEL CALIBRATION

confirms the analog-measurement-channel accuracy at five
calibration settings corresponding to 0%, 25%, 50%, 75%

and 100% of the instrument range. During the-calibration-of the

> O
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Definitions
1.1

CALIBRATION-confirms-the-analog-measurementaceuracy

For binary measurements, the CHANNEL CALIBRATION
confirms the accuracy of the channel’s state change;-as

| hod in Topical B Safety 180-S c e
and Design Process,” MUAP-07004 Section 4.4.1 at the

required setpoint.

Calibration of instrument channels with resistance
temperature detector (RTD) or thermocouple sensors may
consist of an inplace qualitative assessment of sensor
behavior and normal calibration of the remaining adjustable
devices in the channel.

The CHANNEL CALIBRATION may be performed by means
of any series of sequential, overlapping, or total channel
steps.

CHANNEL CHECK A CHANNEL CHECK shall be the qualitative assessment, by
observation, of channel behavior during operation. This
determination shall include, where possible, comparison of
the channel indication and status to other indications or
status derived from independent instrument channels
measuring the same parameter. A CHANNEL CHECK may
be conducted manually or automatically. Either method may
be used to satisfy the surveillance frequency requirement.
Where the CHANNEL CHECK is conducted automatically, an
alarm shall be generated when the agreement criteria are not
met. If the automated CHANNEL CHECK function is
unavailable, a manual CHANNEL CHECK shall be conducted
at the minimum surveillance frequency.
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Definitions
1.1

1.1 Definitions |

CHANNEL OPERATIONAL A COT-—Analeg shall be the
e injection of a simulated or actual signal
TEST (COT) into the channel as

-Analog-{application-of-testfor—close-teat a point that overlaps with the senseras
practicablesignal checked during CHANNEL CALIBRATION

to verify OPERABILITY of

analog-equipment)——all remaining devices in the channel required for channel
OPERABILITY .- The COT --Analeg-shall include adjustments,
as necessary, of the required alarm, interlock, and trip
setpoints required for channel OPERABILITY such that the
setpoints are within the necessary range and accuracy.- The
COT --Analeg-may be performed by means of any series of
sequential, overlapping, or total channel steps.

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

CORE OPERATING LIMITS The COLR is the unit-specific document that provides

REPORT (COLR) cycle-specific parameter limits. These cycle-specific
parameter limits shall be determined for each cycle in
accordance with Specification 5.6.3. Plant operation within
these limits is addressed in individual Specifications.
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Definitions
1.1

1.1 Definitions

DOSE EQUIVALENT 1-131 DOSE EQUIVALENT I-131 shall be that concentration of
I-131 (microcuries/gram) that alone would produce the same
committed effective dose equivalent as the quantity and
isotopic mixture of 1-131, 1-132, 1-133, 1-134, and 1-135
actually present. The dose conversion factors used for this
calculation shall be those listed in Table 2.1 of EPA Federal
Guidance Report No. 11, “Limiting Values of Radionuclide
Intake and Air Concentration and Dose Conversion Factors
for Inhalation, Submersion, and Ingestion,” EPA-520/1-88-
020, September 1988.

DOSE EQUIVALENT XE-133 DOSE EQUIVALENT XE-133 shall be that concentration of
Xe-133 (microcuries per gram) that alone would produce the
same effective dose equivalent as the quantity and isotopic
mixture of noble gases (Kr-85m, Kr-85, Kr-87, Kr-88, Xe-133,
and Xe-135) actually present. The dose conversion factors
used for this calculation shall be those listed in Table IIl.1 of
EPA Federal Guidance Report No. 12, “External Exposure to
Radionuclides in Air, Water, and Soil, “EPA 402-R-93-081, |
September 1993.

ENGINEERED SAFETY The ESF RESPONSE TIME shall be that time interval
FEATURES from

FEATUREAESF)RESPONSE—— when the monitored parameter exceeds its actuation
FHME(ESF) setpoint at the channel sensor until the ESF equipment is
RESPONSE TIME -capable of performing its safety function (i.e., the valves

travel to their required positions, pump discharge pressures
reach their required values, etc.). Times shall include Class
1E GTG starting and sequence loading delays, where
applicable. The response time may be measured by means
of any series of sequential, overlapping, or total steps so that
the entire response time is measured. In lieu of
measurement, response time may be verified for selected
components provided that the components and methodology
for verification have been previously reviewed and approved
by the NRC._The ESF RESPONSE TIME includes post-test
maintenance as necessary, based on manufacturer’s
recommendation, to maintain device reliability.
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Definitions
1.1

1.1 Definitions

LEAKAGE LEAKAGE shall be:

a. ldentified LEAKAGE

1.  LEAKAGE, such as that from pump seals or valve
packing (except reactor coolant pump (RCP) seal
water injection or leakoff), that is captured and
conducted to collection systems or a sump or
collecting tank,

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

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

b.  Unidentified LEAKAGE

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

C. Pressure Boundary LEAKAGE

LEAKAGE (except primary to secondary LEAKAGE)
through a nonisolable fault in an RCS component body,
pipe wall, or vessel wall.

MEMORY INTEGRITY CHECK A MEMORY INTEGRITY CHECK (MIC) is a check of the

(MIC) PSMS software memory integrity to ensure there is no
change to the internal PSMS software that would impact its
functional operation, including digital Nominal Trip Setpoint
values, Time Constants, Time Delays or the continuous
automatic self-test function. The MIC overlaps with other
surveillance requirements to adequately test the PSMS
safety functions.

The PSMS is automatically self-tested on a continuous basis
from the digital side of all input modules to the digital side of
all output modules. Continuous automatic self-testing also
encompasses all data communications within a PSMS train,
between PSMS trains and between the PSMS and PCMS.
For the PSMS the continuous automatic self-testing is
described in “Safety I&C System Description and Design
Process, “MUAP-07004 Section 4.3 and “Safety System
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Digital Platform -MELTAC-, “MUAP-07005 Section 4.1.5. The
software memory integrity test is described in “Safety 1&C
System Description and Design Process, “MUAP-07004
Section 4.4.1 and “Safety System Digital Platform -MELTAC-,
“MUAP-07005 Section 4.1.4.1.c.

MODE A MODE shall correspond to any one inclusive combination
of core reactivity condition, power level, average reactor
coolant temperature, and reactor vessel head closure bolt
tensioning specified in Table 1.1-1 with fuel in the reactor
vessel.
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OPERABLE - OPERABILITY A system, subsystem, train, component, or device shall be
OPERABLE or have OPERABILITY when it is capable of
performing its specified safety function(s) and when all
necessary attendant instrumentation, controls, normal or
emergency electrical power, cooling and seal water,
lubrication, and other auxiliary equipment that are required
for the system, subsystem, train, component, or device to
perform its specified safety function(s) are also capable of
performing their related support function(s).

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

a. Described in Chapter 14, Initial Test Program,

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

c.  Otherwise approved by the Nuclear Regulatory

Commission.
PRESSURE AND The PTLR is the unit specific document that provides the
TEMPERATURE LIMITS reactor vessel pressure and temperature limits, including
REPORT (PTLR) heatup and cooldown rates and the low temperature

overpressure protection arming temperature, for the current
reactor vessel fluence period. These pressure and
temperature limits shall be determined for each fluence
period in accordance with Specification 5.6.4.

QUADRANT POWER TILT QPTR shall be the ratio of the maximum upper excore

RATIO (QPTR) detector calibrated output to the average of the upper excore
detector calibrated outputs, or the ratio of the maximum lower
excore detector calibrated output to the average of the lower
excore detector calibrated outputs, whichever is greater.

RATED THERMAL POWER RTP shall be a total reactor core heat transfer rate to the
(RTP) reactor coolant of 4451 MWh.
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1.1
1.1 Definitions
REACTOR TRIP SYSTEM The RTS RESPONSE TIME shall be that time interval from
(RTS) RESPONSE TIME when the monitored parameter exceeds its RTS trip setpoint

at the channel sensor until loss of stationary gripper coil
voltage. The response time may be measured by means of
any series of sequential, overlapping, or total steps so that
the entire response time is measured. In lieu of
measurement, response time may be verified for selected
components provided that the components and methodology
for verification have been previously reviewed and approved
by the NRC._The RTS RESPONSE TIME includes post-test
maintenance as necessary, based on manufacturer’s
recommendation, to maintain device reliability.

SAFETY VDU TEST A SAFETY VDU TEST is a check of the touch response and
display OPERABILITY of the Safety VDU (S-VDU). Safety
VDU touch screens are tested by manually touching screen
targets and confirming correct safety VDU response. The
SAFETY VDU TEST overlaps with the MIC for the Safety
VDU processor, to ensure the S-VDU is OPERABLE. The
SAFETY VDU TEST is explained in “Safety 1&C System
Description and Design Process,” MUAP-07004 Section
4.41.

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

a.  Allrod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest reactivity
worth, which is assumed to be fully withdrawn.
However, with all RCCAs verified fully inserted by two
independent means, it is not necessary to account for a
stuck RCCA in the SDM calculation. With any RCCA
not capable of being fully inserted, the reactivity worth
of the RCCA must be accounted for in the
determination of SDM, and

b. In MODES 1 and 2, the fuel and moderator
temperatures are changed to the nominal zero power
design level.

STAGGERED TEST BASIS A STAGGERED TEST BASIS shall consist of the testing of
one of the systems, subsystems, channels, or other
designated components during the interval specified by the
Surveillance Frequency, so that all systems, subsystems,
channels, or other designated components are tested during
n Surveillance Frequency intervals, where n is the total
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1.1

number of systems, subsystems, channels, or other
designated components in the associated function.

THERMAL POWER THERMAL POWER shall be the total reactor core heat
transfer rate to the reactor coolant.
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Definitions
1.1

TRIP ACTUATING DEVICE
OPERATIONAL TEST
(TADOT)

A TADOT shall consist of operating the trip actuating
device and verifying the OPERABILITY of all devices in the
channel required for trip actuating device OPERABILITY.

hemth o shallinelicde odinntonont oo nococson ofing
: e dovi hat | I :
setpointwithin-the-necessary-aceuracy- The TADOT may be

performed by means of any series of sequential, overlapping,
or total channel steps.

There are two types of binary devices - those that have no
drift potential, such as Manual Initiation switches and
Actuation Outputs, and those that have drift potential, such
as undervoltage (UV) relays, valve position limit switches and
RTB trip devices. The operabilityOPERABILITY of binary
devices that have drift potential is confirmed through
CHANNEL CALIBRATION and/or RESPONSE TIME testing.
For some binary devices subject to drift potential, a TADOT
may be specified in addition to these surveillance
requirements. The eperabilityOPERABILITY of binary
devices that have no drift potential is confirmed only through
TADOT. Fhe

For devices with drift potential, the CHANNEL CALIBRATION

confirms the accuracy of the device’s binary state change
with regard to its trip setpoint requirement (i.e., the Allowable
Value). The RESPONSE TIME test confirms the accuracy of
the devices state change with regard to its trip timing
requirement. The TADOT confirms only the state change
operabilityOPERABILITY (i.e., there is no setpoint or timing
accuracy confirmation needed). The TADOT also includes
adjustmentsmaintenance as necessary, based on
manufacturer’'s recommendation, to maintain device reliability.

For some binary devices with drift potential, a TADOT is

specified in addition to the CHANNEL CALIBRATION and/or
RESPONSE TIME test. The TADOT is specified on a more
frequent basis than the CHANNEL CALIBRATION or
RESPONSE TIME test, to confirm the state change
operabilityOPERABILITY of the devices, without checking its |
state change setpoint or timing accuracy. Checking the
setpoint or timing accuracy more frequently than the
CHANNEL CALIBRATION or RESPONSE TIME test interval
is unnecessary, because the total channel uncertainty,
including setpoint and/or timing drift between test intervals, is
included in determination of the Nominal Setpoint, the
Allowable Value and the response time requirement.

US-APWR
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Definitions
1.1
Table 1.1-1 (page 1 of 1)
MODES
REACTIVITY % RATED AVERAGE
CONDITION THERMAL | REACTOR COOLANT
MODE TITLE (Ketr) POWER®@ TEMPERATURE
(°F)
1 Power Operation 20.99 >5 NA
2 Startup 20.99 <5 NA
3 Hot Standby <0.99 NA =350
4 Hot Shutdown® <0.99 NA 350 > Tayg > 200
5 | Cold Shutdown® <0.99 NA <200
6 Refueling® NA NA NA

(a) Excluding decay heat.
(b) All reactor vessel head closure bolts fully tensioned.

(c) One or more reactor vessel head closure bolts less than fully tensioned.
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PHYSICS TESTS Exceptions — MODE 2

3.1 REACTIVITY CONTROL SYSTEMS

3.1.9 PHYSICS TESTS Exceptions — MODE 2

3.1.9

LCO 3.1.9 During the performance of PHYSICS TESTS, the requirements of:

LCO 3.1.3, "Moderator Temperature Coefficient,"

LCO 3.1.4, "Rod Group Alignment Limits,"
LCO 3.1.5, "Shutdown Bank Insertion Limits,"

LCO 3.1.6, "Control Bank Insertion Limits," and

LCO 3.4.2, "RCS Minimum Temperature for Criticality”

may be suspended and the number of required channels for LCO 3.3.1,
"RTS Instrumentation," Functions 2, 3 and 15.c, may be reduced to 3
required channels, provided:

a. RCS lowest loop average temperature is > 541°F,

b. SDM is within the limits specified in the COLR, and

c. THERMAL POWER is < 5% RTP.

APPLICABILITY: During PHYSICS TESTS initiated in MODE 2.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. SDM not within limit. A1 Initiate boration to restore 15 minutes
SDM to within limit.
AND
A2 Suspend PHYSICS TESTS | 1 hour
exceptions.
B. THERMAL POWER not B.1 Open reactor trip breakers. Immediately
within limit.
C. RCS lowest loop CA1 Restore RCS lowest loop 15 minutes
average temperature not average temperature to
within limit. within limit.
US-APWR 3.1.91 Revision 3 |
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ACTIONS (continued)

PHYSICS TESTS Exceptions — MODE 2

3.1.9

COMPLETION TIME

CONDITION REQUIRED ACTION
D. Required Action and D.1 Be in MODE 3. 15 minutes
associated Completion
Time of Condition C not
met.
3.1.9-2 Revision 3 |
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PHYSICS TESTS Exceptions — MODE 2

3.1.9
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY

SR 3.1.91 Perform a-CHANNEL CALIBRATION on power Prior to initiation

range and intermediate range channels per of PHYSICS

SR 3.3.1.4089, consistent with SR-3.3-440,and TESTS

Specification 5.5.21, Setpoint Control Program

(SCP).
SR 3.1.9.2 Verify the RCS lowest loop average temperature is [30 minutes

= 541°F.

OR

In accordance with
the Surveillance
Frequency Control
Program]

SR 3.1.9.3 Verify THERMAL POWER is < 5% RTP. [30 minutes
OR

In accordance with
the Surveillance
Frequency Control

Program]
SR 3.1.94 Verify SDM is within the limits specified in the [24 hours
COLR.
OR

In accordance with
the Surveillance
Frequency Control
Program]
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3.3 INSTRUMENTATION

RTS Instrumentation

3.3.1

3.3.1 Reactor Trip System (RTS) Instrumentation
LCO 3.3.1 The RTS instrumentation for each Function in Table 3.3.1-1 shall be
OPERABLE.

APPLICABILITY: According to Table 3.3.1-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Enter the Condition Immediately
with one or more referenced in Table 3.3.1-1
required channels or for the channel(s) or
trains inoperable. train(s).
B. One required Manual B.1 Restore three-trainstrain to 72 hours |
Reactor Trip OPERABLE status.
trainFunction inoperable. |
OR
B.2 Be in MODE 3. 78 hours
C. One required Manual CA1 Restore train to 72 hours
Reactor Trip OPERABLE status.
trainFunction inoperable.
OR
C.2.1 Initiate action to fully insert 72 hours
all rods.
AND
C.2.2 Place the Rod Control 73 hours
System in a condition
incapable of rod withdrawal.
US-APWR 3.3.11 Revision 3 |
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RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

D. One required train
inoperable.

DA

OR

D.2.1

Restore train to
OPERABLE status.

Initiate action to fully insert
all rods.

AND

D.2.2

Place the Rod Control
System in a condition

incapable of rod withdrawal.

48 hours

48 hours

49 hours

US-APWR
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RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. One High Power Range

Neutron Flux (high

setpointHigh Setpoint)
channel inoperable.

NOTE
One channel may be bypassed for
up to 12 hours for surveillance
testing and-or setpoint adjustment,
provided the other channels are
OPERABLE or placed in the trip
condition.

E.1.1 Place channel in trip.
AND

E.1.2 Reduce THERMAL
POWER to < 75% RTP.

OR
E.2.1 Place channel in trip.
AND

E.2.2 NOTE
Only required to be
performed when the Power
Range Neutron Flux input
to QPTR is inoperable.
Perform SR 3.2.4.2.

OR

E.3 Be in MODE 3.

72 hours

78 hours

72 hours

Once per 12 hours

78 hours

US-APWR
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RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

F. One reguired-channel

inoperable.

channel may be bypassed for up to
12 hours for surveillance testing--,
provided the other channels are
OPERABLE or placed in the trip
condition.

72 hours
F.1 Place channel in trip.
OR 78 hours
F.2 Be in MODE 3.
G. One High Intermediate GA1 Reduce THERMAL 24 hours
Range Neutron Flux POWER to < P-6.
channel inoperable.
OR
G.2 Increase THERMAL 24 hours
POWER to > P-10.
H. Two High Intermediate H.1 NOTE
Range Neutron Flux Limited plant cooldown or
channels inoperable. boron dilution is allowed
provided the change is
accounted for in the
calculated SDM.
Suspend operations Immediately
involving positive reactivity
additions.
AND
H.2 Reduce THERMAL 2 hours

POWER to < P-6.

US-APWR
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RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

I.  One High Source Range
Neutron Flux channel
inoperable.

Limited plant cooldown or boron
dilution is allowed provided the
change is accounted for in the
calculated SDM.

1.1 Suspend operations Immediately
involving positive reactivity
additions.
J. Two High Source Range | J.1 Open reactor trip breakers Immediately
Neutron Flux channels (RTBs).
inoperable.
K. One High Source Range | K.1 Restore channel to 48 hours
Neutron Flux channel OPERABLE status.
inoperable.
OR
K.2.1 Initiate action to fully insert 48 hours
all rods.
AND
K.2.2. Place the Rod Control 49 hours
System in a condition
incapable of rod withdrawal.
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RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

L. One required channel
inoperable.

NOTE
ExceptforPressurizerPressure;
PressurizerLeveland-SG \Water
Level-oneOne required channel

may be bypassed for up to 12 hours
for surveillance testing, provided the

other required channels are
OPERABLE or placed in the trip
condition.

72 hours
L.1 Place channel in trip.
OR 78 hours
L.2 Reduce THERMAL
POWER to < P-7.
M. One required train NOTE-----------=-=-=---
inoperable. One inoperablerequired train may
be bypassed for up to 4 hours for
surveillance testing, provided the
other tworequired trains are
OPERABLE.
M.1 Restore train to 24 hours
OPERABLE status.
OR
M.2 Be in MODE 3. 30 hours
N. One required RTB train N.1 Restore train to 24 hours
inoperable. OPERABLE status.
[OR
N.2 Apply the requirements of 24 hours]
5.5.18.
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RTS Instrumentation

3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
O. One or more channels 0.1 Verify interlock is in 1 hour
inoperable. required state for existing
unit conditions.
OR
0.2 Be in MODE 3. 7 hours
P. One or more frains P.1 Verify interlock is in 1 hour
inoperable or one or required state for existing
more required channels unit conditions.
inoperable.
OR
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism Q.1 Restore inoperable trip 48 hours
inoperable for enea mechanism to OPERABLE
required RTB. status.
[OR
Q.2 Apply the requirements of 48 hours]
Specification 5.5.18.
R. One required train NOTE---------=-==-=----
inoperable. One inoperable required train may
be bypassed for up to 4 hours for
surveillance testing, provided the
other twerequired trains are
OPERABLE.
R.1 Restore train to 24 hours
OPERABLE status.
[OR
R.2 Apply the requirements of 24 hours]
Specification 5.5.18.
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RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
S. Required Action and S.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition N, Q,
or R not met.
Z
NOTE--------=-=memmmm-
One channel may be bypassed for
up to 12 hours for surveillance
testing.
TA Place channel in trip. 12 hours
OR
T.2 Reduce thermal 18 hours
powerTHERMAL POWER
to <-P-7
U. One required channel U.1 Place channel in trip. 1 hour
inoperable.
AND
u.2 Restore channel to 72 hours
OPERABLE status.
V. Required Action and V.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition U not
met.
W. One required channel W.1 Place channel in trip. 1 hour
inoperable.
AND
W.2 Restore channel to 72 hours
OPERABLE status.
X. Required Action and X.1 Reduce THERMAL 6 hours
associated Completion POWER to < P-7.
Time of Condition W not
met.

US-APWR
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RTS Instrumentation
3.3.1
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RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS
NOTE
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.
SURVEILLANCE FREQUENCY
SR 3.3.11 Perform CHANNEL CHECK. [12 hours
OR
In accordance
with the
Surveillance
Frequency

Control Program]

SR 3.3.1.2 NOTE
4-Not required to be performed until 12 hours after
THERMAL POWER is > 15% RTP.

Compare results of calorimetric heat balance [24 hours

calculation to power range channel output. Adjust

power range channel output if calorimetric heat OR

balance calculations results exceed power range

channel output by more than +2% RTP. In accordance
with the
Surveillance
Frequency

Control Program]
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RTS Instrumentation
3.3.1

SURVEILLANCE FREQUENCY

SR 3.3.1.3 NOTE
Not required to be performed until 24 hours after
THERMAL POWER is > 15% RTP.

Compare results of the incore detector [31 effective full
measurements to Nuclear Instrumentation System power days
(NIS) AFD. Adjust NIS channel if absolute (EFPD)
difference is > 3%.
OR
In accordance
with the
Surveillance
Frequency

Control Program]

SR 3.3.14 Perform TADOT. [62 days on a
STAGGERED
TEST BASIS

OR

In accordance
with the
Surveillance
Frequency
Control Program]
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RTS Instrumentation
3.3.1

SURVEILLANCE

FREQUENCY

SR 3.3.1.65 NOTE

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

Calibrate excore channels to agree with incore
detector measurements.

[92 EFPD
OR

In accordance
with the
Surveillance
Frequency
Control Program]

SR 3.3.1.7 L

6 Perform COTMIC consistent with Specification

5.5.21, Setpoint Control Program (SCP).

[24 months

OR

In accordance
with the
Surveillance
Frequency
Control Program]

US-APWR 3.3.1-12
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RTS Instrumentation
3.3.1

SURVEILLANCE FREQUENCY

SR 3.3.1.87 Perform CHANNEL CHECK. Within 4 hours |
after reducing
power below P-6

AND

[Every 12 hours
thereafter OR In
accordance with
the Surveillance
Frequency
Control Program]

SR 3.3.1.9 NOTE

values:
8 Perform a-CHANNEL CALIBRATION en-each [24 months
required-channel-consistent with Specification
5.5.21, Setpoint Control Program (SCP). OR
In accordance
with the
Surveillance
Frequency
Control Program]
SR 3.3.1.409 NOTE |
Neutron detectors are excluded from CHANNEL
CALIBRATION.
Perform a-CHANNEL CALIBRATION en-each [24 months
reguired-channel-consistent with Specification
5.5.21, Setpoint Control Program (SCP). OR
In accordance
with the
Surveillance
Frequency

Control Program]

US-APWR 3.3.1-13 Revision 3 |
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RTS Instrumentation

3.3.1
SURVEILLANCE FREQUENCY
SR 3.3.1.4410 Perform a-CHANNEL CALIBRATION en-each [24 months
required-channel-consistent with Specification
5.5.21, Setpoint Control Program (SCP). OR
In accordance
with the
Surveillance
Frequency

Control Program]

SR 3.3.1.42 NOTE
\erificati : L rod.

11 Perform TADOT. Prior to exceeding
the P-7 interlock
whenever the unit
has been in
MODE 3, if not
performed within
the previous
31 days

SR 3.3.1.4312 NOTE
Neutron detectors are excluded from response time
testing.

Verify RTS RESPONSE TIME is within limits. [24 months on a |
STAGGERED
TEST BASIS

OR

In accordance
with the
Surveillance
Frequency
Control Program]

US-APWR 3.3.1-14 Revision 3 |
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Table 3.3.1-1 (page 1 of 96)

Reactor Trip System Instrumentation

RTS Instrumentation
3.3.1

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
1. Manual Reactor Trip 1,2 3 trains B SR 3.3.14
Initiation
3@, 4@ 5@ 3 trains C SR 3.3.1.4
2. High Power Range
Neutron Flux
a. high 1,2 4 E SR 3.3.1.1
setpointHigh SR 3.3.1.2
Setpoint SR 3.3.1.76
SR 3.3.1.469
SR 3.3.1.4312
b. low-setpeintLow 1®) 2 4 F SR 3.3.1.1
Setpoint SR 3.3.1.76
SR 3.3.1.469
SR 3.3.1.4312
3. High Power Range
Neutron Flux Rate
a. Positive Rate 1,2 4 F SR 3.3.1.1
SR 3.3.1.76
SR 3.3.1.409
SR 3.3.1.4312
b. Negative Rate 1,2 4 F SR 3.3.1.1
SR 3.3.1.76
SR 3.3.1.409
SR 3.3.1.4312
4. High Intermediate 1®) 20 2 G,H SR 3.3.1.1
Range Neutron Flux SR 3.3.1.76
SR 3.3.1.469
SR 3.3.1.4312
(a) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.
(b) Below the P-10 (Power Range Neutron Flux) interlocks.
(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.
US-APWR 3.3.1-15 Revision 3
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 2 of 96)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
5. High Source Range 2@ 2 1,J SR3.3.1.6
Neutron Flux SR 3.3.1.7
SR 3.3.1.89
SR 3.3.1.40
3@, 4@ 5@ 2 JK SR 3.3.1.1
SR 3.3.1.76
SR 3.3.1.409
SR 3.3.1.4312
6. Overtemperature 1,2 3 EUV SR 3.3.1.1
AT SR 3.3.1.3
SR3.3.15
SR 3.3.1.6
SR 3.3.1.710
SR 3.3.1.4412
(a) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
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Table 3.3.1-1 (page 3 of 96)

Reactor Trip System Instrumentation

RTS Instrumentation

3.3.1

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
7. Overpower AT® 1,2 3 EUV SR 3.3.1.1
SR 3.3.1.3
SR 3.3.1.5
SR 3.3.1.6
SR 3:3.1.710
SR 3.3.1.44
SR
3344312
8. Pressurizer Pressure
a. Low Pressurizer 1@ 3 EW.X SE gg:: ;6
Pressure SR 3.3.1.98
SR 3.3.1.4312
b. High Pressurizer 1,2 3 EUV gs 321;6
p .3.1.76
ressure SR 3.3.1.98
SR 3.3.1.4312
9. High Pressurizer 1© 3 EW.X gs 331;6
Water Level SR 3:3:1:93
SR 3.3.1.4312
10. Low Reactor Coolant 1© 3 per loop L SR 3.3.1.1
Elow SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
11. Low Reactor Coolant 1© 3 L SE ggjl ;6
P RCP) S d 9. 1.+
ump (RCP) Spee SR 331,98
SR 3.3.1.4312
(e) Above the P-7 (Low Power Reactor Trips Block) interlock.
(k) Referto Note 2 after this table.

US-APWR
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 96)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
12. Steam Generator
(SG) Water Level
a. Low 1,2 3 per SG EUV SR 3.3.1.1
SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
b. High-High 1) 3 per SG LW X SR 3.3.1.1
SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
13. Turbine Trip
a. Turbine 1© 3 L SR 3.3.1.18
Emergency Trip SR 3.3.1.%
Oil Pressure SR33-+8
b. Main Turbine 1@ 1 per valve T SR 3.3.1.98
Stop Valve SR 3.3.1.4211
Position
(e) Above the P-7 (Low Power Reactor Trips Block) interlock.
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 96)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
14. ECCS Actuation 1,2 3 trains M SR 3.3.1.56
15. Reactor Trip System
Interlocks
a. Intermediate 2 2 0 SR3.3.1.76
Range Neutron SR 3.3.1.489
Flux, P-6
b. Low Power 1 1 per train P SR 3.3.1.56
Reactor Trips
Block, P-7
c. Power Range 1,2 4 o SR 3.3.1.76
Neutron Flux, SR 3.3.1.409
P-10
d. Turbine Inlet 1 3 P SR 3.3.1.1
Pressure, P-13 SR 3.3.1.76
SR 3.3.1.98
16. Reactor Trip 1,2 3 trains™ N,S SR331.4
Breakers (RTBs) SR 3.3.1.4312
3ta), 42 5 3 trains™ D SR 3.3.1.4
SR
3.3.1.4312
(ba) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(i) Two reactor trip breakers per train.
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 96)
Reactor Trip System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
17. Reactor Trip Breaker 1,2 3 trains Q,S SR3.3.1.4
Undervoltage and 1 each per SR
Shunt Trip RTB 3.3.1.4312
Mechanisms
32) 4t2) g5ka) 3 trains D SR3.3.1.4
1 each per SR
RTB 3.3.1.4312
18. Automatic Trip Logic 1,2 3 trains R,S SR 3.3.1.56
302 4a) pEal 3 trains D SR 3.3.1.56
(ba) With Rod Control System capable of rod withdrawal or one or more rods not fully inserted.
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RTS Instrumentation
3.3.1

AT(1+T7s)( 1 LAT
(1+Ts)\ 14 Tys )~

SPT . =10
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RTS Instrumentation

3.3.1
Table 3.3.4-1{page 9-of9)
R Trio-S | .
Note 2: Overpower AT
AT(1+TI3S)( 1 \EAT(K K T6S v (T 7 ) f’AI\\
J ok 7 8 ) J2\ /}
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ESFAS Instrumentation
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation
LCO 3.3.2 The ESFAS instrumentation for each Function in Table 3.3.2-1 shall be
OPERABLE.

APPLICABILITY: According to Table 3.3.2-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 Enter the Condition Immediately
with one or more referenced in Table 3.3.2-1
required channels or for the channel(s) or
trains inoperable. train(s).
B. One required train B.1 Restore train to OPERABLE | 72 hours
inoperable. status.
OR
B.2.1 Bein MODE 3. 78 hours
AND
B.2.2 Bein MODE 5. 108 hours

US-APWR 3.3.2-1 Revision 3 |
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ESFAS Instrumentation
3.3.2

CONDITION REQUIRED ACTION COMPLETION TIME
C. One required-train NOTE-------------------
inoperable. One required-train may be

bypassed for up to 4 hours for
surveillance testing, provided the
other required-train(s) isare
OPERABLE.

CA1 Restore train to 24 hours
OPERABLE status.

OR
C.2.1 Bein MODE 3. 30 hours
AND
C.2.2 Bein MODE 5. 60 hours
D. One required channel | --—--—=m-mmmmmmmem NOTE
inoperable. One required channel may be

bypassed for up to 12 hours for
surveillance testing, provided the
other required channels are
OPERABLE or placed in the trip

condition.

DA Place channel in trip. 72 hours

OR

D.2.1 Bein MODE 3. 78 hours
AND

D.2.2 Bein MODE 4. 84 hours

US-APWR 3.3.2-2 Revision 3 |
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ESFAS Instrumentation
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. One required
Containment Pressure
channel inoperable.

One required channel may be
bypassed for up to 12 hours for
surveillance testing, provided the
other required channels are
OPERABLE.

E.1 Restore channel to
OPERABLE status.

OR
E.2.1 Bein MODE 3.
AND

E.2.2 Bein MODE 4.

72 hours

78 hours

84 hours

F. One reguired-channel or

required train
inoperable.

One Loss of Offsite Power channel
may be bypassed for up to 4 hours
for surveillance testing, provided the

other channels are OPERABLE or
placed in the trip condition.

F.1 Restore channel or train to
OPERABLE status.

OR
F.2.1 Bein MODE 3.
AND

F.2.2 Bein MODE 4.

72 hours

78 hours

84 hours

G. One reguired-train

inoperable.

One inoperable-train may be
bypassed for up to 4 hours for
surveillance testing, provided the

US-APWR
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ESFAS Instrumentation

3.3.2

other train{s) istare) OPERABLE.

G.1 Restore train to
OPERABLE status.

OR
G.2.1 Bein MODE 3.
AND

G.2.2 Bein MODE 4.

24 hours

30 hours

36 hours

US-APWR
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ESFAS Instrumentation

3.3.2
CONDITION REQUIRED ACTION COMPLETION TIME
H. One channeHortrip-of H.1 Restore channel to 48 hours
ahlrequired Main OPERABLE status.
Feedwater Pumps trips
channel inoperable. OR
H.2 Be in MODE 3. 54 hours
I.  One or more required 1.1 Verify interlock is in 1 hour
Pressurizer Pressure, P- required state for existing
11 channels inoperable. unit condition.
OR
.2.1  Bein MODE 3. 7 hours
AND
.2.2 Bein MODE 4. 13 hours
J. One required NOTE-------------------
Emergency Feedwater One inoperablerequired train may
Actuation train be bypassed for up to 4 hours for
inoperable. surveillance testing, provided the
other train{s)}s{required trains are)
OPERABLE.
J.1 Restore train to 72 hours
OPERABLE status.
[OR
J.2 Apply the requirements of 72 hours]
Specification 5.5.18.
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ESFAS Instrumentation

3.3.2
CONDITION REQUIRED ACTION COMPLETION TIME
K. One required K.1 Restore channel to 72 hours
Containment High OPERABLE status.
Range Area Radiation
monitering-channel OR
inoperable.
—AND
L. One or more Actuation L.1 Enter applicable Conditions | Immediately
Logic-and-Actuation and Required Actions of
QutputContainment LCO 3.6.3, "Containment
Purge Isolation trains Isolation Valves," for
inoperable. containment purge and
exhaust isolation valves
OR made inoperable by
isolation instrumentation.
Two or more required |
Containment High
Range Area Radiation
Menitoring-channels |
inoperable.
OR
Required Action and
associated Completion
Time of Condition K not
met.
M. One ermeoreFunctions M1 Place one train of the +days1 hour
i required siosindonboetonlon o
channel ertrain tRochcrsoae tedes
inoperable- depending-on-the
. i inM.1 72 hours
Place channel in trip.
Note
Inoperable-train-A-orD-affects-both
cuboeton MO0 2nd
subsystem-MCRATCS -while
inoperable-train-B-or-C-affects-only
cuboyeton MO ACC
US-APWR 3.3.2-6 Revision 3 |



Attachment A (45 / 335)

ESFAS Instrumentation

3.3.2
AND
M.2 Restore channel to
OPERABLE status.
US-APWR 3.3.2-7 Revision 3 |
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ESFAS Instrumentation

3.3.2
CONDITIONN. REQUIRED-ACTONN.1 GCOMPLETION
Required Action and FHMEB hours
associated Completion AND
Time of Condition M not
met. N.2 Be in MODE 4.
12 hours
it I I I S)in t imediately
ememese bl O ernergenRey-mRode -
One S-VDU train | === N[Ol e ————
inoperable.
—AND Immediately
NA4-2—Enterapplicable-Conditions | 72 hours
| R irod Act : -
the-affected-subsystem(s)
made-inoperable-by
ineoomblosstnstion
inctrmentaten—dependineg | 72 hours
tmmediately
OR
N2 PlacealHrainsof the
affected-subsystem({s)in
SrAsre s medes
Neote
Inoperable-train-A-or D-affects both
subsystem-MCREFS-and
subsystem-MERATCS ~while
inoperable-train-B-or C-affects-only
subsystem-MCRATCS:
One train may be bypassed for up
to 4 hours for surveillance testing,
provided the other trains are
OPERABLE.
0.1 Restore train to
OPERABLE status.
OR
0.2 Enter applicable Conditions
and Required Actions for
the ESF components made
inoperable by the
inoperable S-VDU train.
US-APWR 3.3.2-8 Revision 3 |
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ESFAS Instrumentation
3.3.2

O. Required Action and 04— BeinMODE 3.--—-—-mecoemee- 6
associated-Completion - NOTE = mmmmemmmemeee

Time for Condi

or-N-notmetin MODE 4, | AND

2-30or4P. One

COM-2 train inoperable. 02— BeinMODES5.
One train may be bypassed for up

to 4 hours for surveillance testing, 12 hours
provided the other trains are
OPERABLE.
38
P.1 Restore train to 12 hours

OPERABLE status.

P.2 Enter applicable Conditions
and Required Actions for
the ESF components made
inoperable by the
inoperable COM-2 train.
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ESFAS Instrumentation

3.3.2

P-—Reguired-Action-and PA4—Suspend-movement-of tmmediately COMPLETION

cotesiadiod Complalion ippodiniadnal TIME

Fime-for Condition-M assemblies:REQUIRED

crblnstmotduring ACTION

¢ irradi
e
CONDITION
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ESFAS Instrumentation
3.3.2

CONBIHONQ. One
required train

inoperable.

One required train may be
bypassed for up to 4 hours for
surveillance testing, provided the
other required trains are
OPERABLE.

Q.1 Restore train to
OPERABLE status.

[OR
Q.2

This Required Action is not
applicable in MODE 4.

Apply the requirements of
Specification 5.5.18.

24 hours

24 hours]

NOTE

" . el 4

I ired rain(s) is(are)
OPERABLE.

e

D)
N

R. Required Action and
associated Completion
Time for Condition Q not
met.

R.A1 Be in MODE 3.
AND

R.2 Be in MODE 5.

6 hours

36 hours

US-APWR
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ESFAS Instrumentation
3.3.2
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ESFAS Instrumentation
3.3.2

S—One-required-train

i "CONDITION

COMPLETION TIME

for

S2——Apphly-the requirements-of

REQUIRED ACTION

US-APWR
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ESFAS Instrumentation

3.3.2
CONDIHONS. One REQUIRED-ACTHON-----——mem e COMPLETION-HME

train inoperable. Ol e ———

One train may be bypassed for up

to 4 hours for surveillance testing,

provided the other train is

OPERABLE.

24 hours
S.1 Restore train to
OPERABLE status.
[OR
24 hours]
S.2 Apply the requirements of
Specification 5.5.18.

Required Action and TA Be in MODE 3. 6 hours
associated Completion
Time for Condition Jor S | AND
not met.

T.2 Be in MODE 4. 12 hours

. One or more MCR U.1 Place one MCREFS train 7 days
Qutside Air Intake and two MCRATCS trains
Radiation Functions with in the emergency mode.
one channel inoperable.
US-APWR 3.3.2-14 Revision 3 |
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ESFAS Instrumentation

3.3.2
CONDITION REQUIRED ACTION COMPLETION TIME
V. One or more MCR V.1 Place one MCREFS train Immediately
Outside Air Intake and two MCRATCS trains
Radiation Functions with in the emergency mode.
two channels inoperable.
AND
V. 2.1 Restore one channel to 7 days
OPERABLE status.
OR
V. 2.2 Place two MCREFS trains 7 days
and three MCRATCS trains
in the emergency mode.
W. One or more Functions NOTE--------=====-om—-
with one train, A or D, This condition is only applicable to
inoperable. Train A or D. For inoperable Train B
or C there is no action required.
7 days
W.1 Place the affected train of
MCREFS in the emergency
mode.
X. One or more Functions O ] e ——
with two trains, A and D, | This condition is only applicable to
inoperable. Trains A and D. Other inoperable
two-train combinations are
addressed in Condition Y.
X1 Place one MCREFS trainin | Immediately
the emergency mode.
AND
X.2.1 Restore one MCREFS train | 7 days
to OPERABLE status (i.e.,
US-APWR 3.3.2-15 Revision 3 |
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ESFAS Instrumentation

3.3.2
one train in the emergency
mode and one train
OPERABLE).
OR
X.2.2 Place two MCREFS trains 7 days
in the emergency mode.
AND
X.3.1 Restore one affected 7 days
MCRATCS train to
OPERABLE status (i.e.,
three trains OPERABLE).
OR
X.3.2 Place one affected 7 days
MCRATCS train in the
emergency mode (i.e., one
train in the emergency
mode and two trains
OPERABLE).
Y. One or more Functions N O e ——
with two trains, except A -
and D, inoperable. Inoperable Train A or D affects
MCREFS and MCRATCS.
Inoperable Train B or C affects
MCRATCS.
7 days
Y.A1 Restore one affected train
to OPERABLE status for
the affected subsystem(s).
OR
7 days
Y.2 Place one affected train in
the emergency mode for
the affected subsystem(s).
Z. Required Action and Z1 Be in MODE 3. 6 hours
associated Completion
Time for Condition U, V, AND
W, X or Y not met in
MODE 1, 2, 3, or 4. 2.2 Be in MODE 5. 36 hours
US-APWR 3.3.2-16 Revision 3 |
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ESFAS Instrumentation

3.3.2
AA.Required Action and AA.1  Suspend movement of Immediately
associated Completion irradiated fuel assemblies.
Time for Condition U, V,
W, X or Y not met during
movement of irradiated
fuel assemblies.
BB.One required Reactor BB.1 Restore train to 48 hours
Trip, P-4 train OPERABLE status.
inoperable.
OR
BB.2.1 Be in MODE 3. 54 hours
AND
BB.2.2 Be in MODE 4. 60 hours
US-APWR 3.3.2-17 Revision 3 |
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SURVEILLANCE REQUIREMENTS

ESFAS Instrumentation
3.3.2

NOTE

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

SURVEILLANCE

FREQUENCY

SR 3.3.21 Perform CHANNEL CHECK.

[12 hours
OR

In accordance
with the
Surveillance
Frequency
Control Program]

SR 3.3.2.2 Perform ACTUATHON-LOGICTESTMIC consistent
with Specification 5.5.21, Setpoint Control Program

(SCP).

[24 months
OR

In accordance
with the
Surveillance
Frequency
Control Program]

[24-months

US-APWR 3.3.2-18
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ESFAS Instrumentation
3.3.2

SURVEILLANCE FREQUENCY

SR 3.3.2.43 Perform TADOT for actuation-cutputsActuation [24 months

Outputs.
OR

In accordance
with the
Surveillance
Frequency
Control Program]

SR 3.3.2.5 NOTE
\erificati f ol . ired.

|-~

Perform TADOT. [92 days
OR

In accordance
with the
Surveillance
Frequency
Control Program]

SR 3.3.2.6 NOTE

[&)]

Perform TADOT. [24 months
OR

In accordance
with the
Surveillance
Frequency
Control Program]
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ESFAS Instrumentation

3.3.2
SURVEILLANCE FREQUENCY
SR 3.3.2.7 NOTE
values:
6 Perform CHANNEL CALIBRATION en-each [24 months
required-channel-consistent with Specification
5.5.21, Setpoint Control Program (SCP). OR
In accordance
with the
Surveillance
Frequency
Control Program]
SR 3.3.2.87 NOTE |
Not required to be performed for the turbine driven
EFW pumps until 24 hours after SG pressure is
> 1000 psig. |
Verify ESFAS RESPONSE FMES-areTIME is within | [24 months on a |
limit. STAGGERED
TEST BASIS
OR
In accordance
with the
Surveillance
Frequency
Control Program]
SR-3.3.2.9 bl
8 Perform TADOT. Once per reactor
trip breaker cycle
SR 3.3.2.9 Perform SAFETY VDU TEST. [24 months
OR
US-APWR 3.3.2-20 Revision 3 |



Attachment A (59 / 335)

ESFAS Instrumentation
3.3.2

In accordance
with the
Surveillance

Frequency
Control Program]
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Table 3.3.2-1 (page 1 of 11)
Engineered Safety Feature Actuation System Instrumentation

ESFAS Instrumentation
3.3.2

APPLICABLE MODES

FUNCTION

CONDITIONS

REQUIRED

SURVEILLANCE
CHANNELS CONDITIONS REQUIREMENTS

1. ECCS Actuation

a. Manual Initiation 3 trains B SR 3.3.2.65
b. Actuation Logic 3 trains QR SR 3.3.2.2
and Actuation SR 3.3.2.43
Outputs
c. High 3 D SR 3.3.2.1
Containment SR 3.3.2.32
Pressure SR3.3.26
SR 3.3.2.7
d. Low Pressurizer 3 DBM,N SR 3.3.21
Pressure SR 3.3.2.32
SR 3.3.2.6
SR 3.3.2.7
e. Low Main Steam 3 per DM,N SR 3.3.21
Line Pressure steam line SR 3.3.2.32
SR3.3.2.6
SR 3.3.2.7
(a) Above the P-11 (Pressurizer Pressure) interlock.
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 2 of 11)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
2. Containment Spray
a. Manual Initiation 1,2,3,4 2 switches B SR 3.3.2.65 |
per train
for 34 I
trains
b. Actuation Logic 1,2,3,4 3 trains QR SR 3.3.2.2
and Actuation SR 3.3.2.43 |
Outputs
c. High-3 1,2,3 3 E SR 3.3.2.1
Containment SR 3.3.2.32
Pressure SR3.3.2.6
SR 3.3.2.7
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 3 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
3. Containment
Isolation
a. Phase A
Isolation
(1) Manual 1,2,3,4 Trains A B SR 3.3.2.65
Initiation and D
(2) Actuation Logic 12,34 Trains A c SR 3.3.2.2
and Actuation and D SR 3.3.2.43 |
Outputs
(3) ECCS Refer to Function 1 (ECCS Actuation) for all initiation-functions-and-requirements. |
Actuation
b. PhaseB
Isolation
(1) Containment Refer to Function 2.a (Containment Spray_- Manual Initiation) for all initiation-functions
Spray - Manual and-requirements.
Initiation
I
(2) Actuation Logic 1,2,3,4 4 trains C SR 3.3.2.2
and Actuation SR 3.3.2.43 |
Outputs
(3) High-3 Refer to Function 2.c (Containment Spray)-feral- - High-3 Containment Pressure) for
Containment all requirements.
Pressure
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Table 3.3.2-1 (page 4 of 11)

Engineered Safety Feature Actuation System Instrumentation

ESFAS Instrumentation

3.3.2

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
4. Main Steam Line
Isolation
a. Manual Initiation 1,2 3.0 Trains A F SR 3.3.2.65
and D
b. Actuation Logic 1,2,3® Trains A ST SR3.3.22
and Actuation and D SR 3.3.2.43
Outputs
c. High-High 1,247 3@ 3 D SR 3.3.2.1
Containment SR 3.3.%.32
Pressure SR3.3.26
SR 3.3.2.7
d. Main Steam Line
Pressure
(1) Low Main 1,24, 3 @® 3 per BMN SR3.3.2.1
Steam Line steam line SR 3.3.2.32
Pressure SR 3.3.2.6
SR 3.3.2.7
(2) High Main 3 (ML) 3 per DM.N SR 3.3.2.1
Steam Line steam line SR 3.3.2.32
Pressure %
Negative - PP
Rate
(a) Above the P-11 (Pressurizer Pressure) interlock.

(b)
{§——Below the P-11 (Pressurizer Pressure) interlock.

(@—
L e e e
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 5 of 11)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
5. Main Feedwater
Isolation
5A-—Main-Feedwater
Foguladepaalee
Closure
a. _Manual Initiation 123 Trains A E SR 3.3.2.5
and D
1,29 39 3 DS.T SR3.3.2.1
a—kowTavgb. 25 : S, T 3.2.42
Actuation Logic Trains A SR 3.3.2.3
and Actuation and D SR3:3:2-#
Outputs SR3:3:2:8
Reactor TripP-4
5B Main-Feedwater
Isolation
c._High-High SG 12,39 3 per SG M.N SR 3.3.2.1
Water Level SR3.3.2.2
ater Leve TERFL
SR 3.3.2.7
d. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all requirements.
a—ManuaHnitiation 1,239 TrainsA EM.N SR 3.3.2.1
. Low Tag® and-D3 SR3.3.2.2
&0 SR 3.3.2.6
SR 3.3.2.7
and-Actuation ando e s
Cdonde
e High-High SG 14,2 30+ 3perSG ) SR3.3.2.4
SR 3327
SR 3328
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 {page 6-0f 11)

Refer to Function 11.a (ESFAS Interlocks - Reactor Trip, P-4) for all requirements.

Coincident with

Reactor Trip, P-4

The sub-function for trip of all MFW pumps, and closure of the MFIVs and SGWFCVs may be manually bypassed in
MODE 3 below the P-11 (Pressurizer Pressure) interlock.

(c)

(d) Low Taq coincident with Reactor Trip, P-4 only closes MFW Regulation valves.
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Table 3.3.2-1 (page 6 of 11)

Engineered Safety Feature Actuation System Instrumentation

ESFAS Instrumentation
3.3.2

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
6. Emergency
Feedwater Actuation
a. Manual Initiation 12,3 3 trains F SR 3.3.2.65
b. Actuation Logic 1,2,3 3 trains J,T SR 3.3.2.2
and Actuation SR 3.3.2.43
Outputs
c. Low SG Water 1,2,3 3 per SG BM,N SR 3.3.2.1
Level SR 3.3.2.32
SR 3.3.2.6
SR 3.3.2.7
d. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all initiation-functions-and-requirements.
e. LOOP Signal 1,2,3 3 per bus F SR 3.3.2.54
for each SR 3.3.2.6
EFW train SR 3.3.2.7
f. Trip of all Main 1,2 1 per H SR 3.3.2.65
Feedwater pump SR 3.3.2.87
Pumps
" : inal Trio.S .
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Engineered Safety Feature Actuation System Instrumentation

Table 3.3.2-1 (page 7 of 11)

ESFAS Instrumentation

3.3.2

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
7. Emergency
Feedwater Isolation
a. Manual Initiation 1,23 2 trains F SR 3.3.2.65
per SG
b. Actuation Logic 1,2,3 2 trains G SR 3.3.2.2
and Actuation per SG SR 3.3.2.43
Outputs
c. High SG Water 1,2,3@ 3perSG  DM.N SR 3.3.2.1
Level SR 3.3.2.32
SR 3.3.2.6
SR 3.3.27

Coincident with
Reactor Trip, P-4

and

No Low Main

Refer to Function 11.a (ESFAS Interlocks - Reactor Trip, P-4) for all P-4-requirements.

Refer to Function- 7.d (Emergency Feedwater Isolation - Low Main Steam Line
Pressure) for all initiation-funetions-and-requirements.

Steam Line
Pressure
d. Low Main Steam 1,2,3@ 3perSG  DM.N SR 3.3.2.1
i SR 3.3.2.32
Line Pressure SR33286
SR 3.3.2.7
8. CVCS Isolation
a. Manual Initiation 12,3 Trains A F SR 3.3.2.65
and D
b. Actuation Logic 1,2,3 Trains A G SR 3.3.2.2
and Actuation and D SR 3.3.2.43
Outputs
c. High Pressurizer 1,2,3@ 3 BM.N gs ggggz
Water Level aR 3:3:2:6_
SR 3.3.2.7
(a) Above the P-11 (Pressurizer Pressure) interlock.
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 8 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
9. Turbine Trip
a. Actuation Logic 1,2,3 4-trains G SR 3.3.2.2
and Actuation Trains A SR 3.3.2.43
Outputs and D
b. Reactor Trip, P- Refer to Function 11.a (ESFAS Interlocks - Reactor Trip, P-4) for all P-4-requirements. |
4
c. High-High SG 12836 3 per SG DM,N gg ggg;z
Water Level SR3396
SR 3.3.2.7
10. Reactor Coolant
Pump Trip
a. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all initiation-functions-and-requirements. |
Coincident with Refer to Function 11.a (ESFAS Interlocks - Reactor Trip, P-4) for all P-4-requirements. |
Reactor Trip,
P-4
11. ESFAS Interlocks
a. Reactor Trip’ 1,2,3 3 trains F@ SR 3329§
P-4
b. Pressurizer 1,2,3 3 I gg 5332%;,2
Pressure, P-11 SR 33276 |
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 9 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE MODES
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
12. Containment Purge
Isolation
a. Containment Refer to Function 3.a.(1) (Containment Isolation - Phase A |solation - Manual Initiation)
Isolation Phase A for all initiation-functions-and-requirements.
- Manual Initiation
b. Containment Refer to Function 2.a- (Containment Spray - Manual Initiation) for all initiation-functions |
Spray - Manual and requirements.
Initiation
c. Actuation Logic 1,2,3,4 Trains A L SR 3.3.2.2
and Actuation and D SR 3.3.2.43 |
Outputs
d. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all initiation-functions-and-requirements. |
e. Containment 12,34 3 K, L SR 3.3.2.1
High Range Area %%3333223%2
Radiation SR3.3.2.7
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 10 of 11)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
13. Main Control Room
(MCR) Isolation
a. Manual Initiation 1,2,3,4,(%) 3trains  MN.O.  SR3.3.265
including PW, X, Y,Z
A and AA,
pi
b. Actuation Logic 1,2,3,4,("@) 3trains MNORW, SR 3.3.2.2
and Actuation including X,Y,Z AA SR_SR3.3.243
Outputs A and
D
c. MCR Outside Air
Intake Radiation
(1) MCR Outside 1,2,3,4,(%) 2 MN-O, SR 3.3.2.1
Air Intake Gas PU,V, Z SR 3.3.2.32
Radiation AA SR 3.3.2.6
SR 3.3.2.7
(2) MCR Outside 1,2,3,4,("e) 2 MNO; SR 3.3.2.1
Air Intake PU, V., Z SR 3.3.2.32
Particulate AA SR 3.3.2.6
Radiation SR 3.3.2.7
(3) MCR Outside 1,2,3,4,(%) 2 M:N-O; SR 3.3.2.1
Air Intake PU, V., Z SR 3.3.2.32
lodine AA SR 3.3.2.6
Radiation SR 3.3.2.7

d. ECCS Actuation

Refer to LCO-3-3-:2,"ESFAS-nstrumentation;"Function 1; (ECCS Actuation) for all
initiationfunctions-and-requirements.

tk

(e) During movement of -irradiated fuel assembilies.

(maf) Two trains of MCREFS are required to be operable (trains A and D); three trains of MCRATS are required to be
operable (three out of four trains A, B, C, D).
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 11 of 11)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE MODES

OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
14. Block Turbine Bypass
and Cooldown Valves
a. Manual Initiation 12}*‘9,3}% Trains A F SR 3.3.2.65
and D
) o (R ;

b. Actuation Logic 1,277.3- Trains A ST gs gggi
and Actuation and D =
Outputs

) 1,27 34 3 DM.N SR 3.3.2.1

o LowLow Tan SR 3.3.2.32
igna SR 3.3.2.6
SR 3.3.2.7
{jj——Execeptwhen-all-MSNs-are-closed-

15. Manual Control of
ESF Components

a. Safety VDU 1,2,3,4,5,6 4 trains (o] SR 3.3.2.2

SR 3.3.2.9

b. COM-2 1,2,3,4,5,6 4 trains P SR3.3.2.2

c. Actuation Logic Refer to LCO 3.4 through 3.7 for all SR3.3.2.2
and Actuation requirements applicable to the controlled ESF SR 3.3.2.3
W components.
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PAM Instrumentation

3.3.3

3.3 INSTRUMENTATION |
3.3.3 Post Accident Monitoring (PAM) Instrumentation
LCO 3.3.3 The PAM instrumentationforeachlnstrumentation Function in

Table 3.3.3-1, and for all four trains of the PAM Display Function, shall be

OPERABLE.
APPLICABILITY: MODES 1, 2, and 3. ‘
ACTIONS

NOTE
1. Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more PAM A1 Restore reguired-channel or | 30 days
Instrumentation train to OPERABLE status.

Functions with one
required channel
inoperable.

OR

One train of the PAM
Display Function

inoperable.
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PAM Instrumentation
3.3.3

CONDITION

REQUIRED ACTION

COMPLETION TIME

B. Required Action and
associated Completion
Time of Condition A not
met.

B.1

Initiate action in accordance with

Specification 5.6.5.

Immediately

US-APWR

3.3.3-2
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PAM Instrumentation

3.3.3
CONDITION REQUIRED ACTION COMPLETION TIME
C. One or more PAM CA1 NOTE
Instrumentation 1-ForRCS-Hotand-Cold
Functions with two oo lomsosiuasthie
required channels Conditionis-applicable
inoperable. only-when-both-channels
inthe-same-loop-are
OR Thoo ot
2-ForSG-WaterLeveland
Two trains of the PAM ERW -flow,-this-condition-is
Display Function copleobloapbovdion oty
inoperable. chomncleintho oo tees
are-inoperable:
Restore one train or one required 7 days
channel to OPERABLE
status.
[OR
C.2 NOTE

This alternate action may
be used only when the
Emergency Feedwater Pit
Level is inoperable.

Apply the requirements of 7 days]
Specification 5.5.18.
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PAM Instrumentation
3.3.3

CONDITION REQUIRED ACTION COMPLETION TIME
D. Required Action and D.1 Enter the Condition tmmediately6 hours
associated Completion referencedBe in
Time of FableMODE 3.3:3-1forthe
Condition-Condition C channel
not met. 12 hours
AND
D.2 Be in MODE 4.
Seobop o
e AND
_ : . E 1 I o I .
I ’E‘S' IIE5 Iisa?"ad”sf'?“ ith Soecification.5.6.5. mediately
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PAM Instrumentation

3.3.3
SURVEILLANCE REQUIREMENTS
NOTE
SR 3.3.3.1 and SR 3.3.3.2 apply to each PAM instrumentationlnstrumentation Function in
Table 3.3.3-1.
SURVEILLANCE FREQUENCY
SR 3.3.31 Perform CHANNEL CHECK-foreachreguired [31 days
OR
In accordance
with the
Surveillance
Frequency

Control Program]

SR 3.3.3.2 NOTE
Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION.
[24 months

OR

In accordance
with the
Surveillance
Frequency
Control Program]

SR 3.3.3.3 Perform MIC for the PAM Instrumentation. [24 months

OR

In accordance
with the
Surveillance

Frequency
Control Program]
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PAM Instrumentation
3.3.3

SURVEILLANCE FREQUENCY

SR 3.3.34 Perform SAFETY VDU TEST for all four trains of [24 months
the PAM Display Function.

OR

In accordance
with the
Surveillance

Frequency
Control Program]
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PAM Instrumentation

3.3.3
Table 3.3.3-1 (page 1 of 1)
Post Accident Monitoring Instrumentation
REFERENGED
FUNCTION REQUIRED CHANNELS SO
1. Wide Range Neutron Flux 2
2. Reactor Coolant System (RCS) Hot Leg 4—per—lee&‘d’§ E
Temperature (Wide Range)
3. RCS Cold Leg Temperature (Wide Range) Haepleep‘d’g E
4. RCS Pressure (Wide Range) 2 E
5. Reactor Vessel Water Level ol E
6. Containment Pressure 2 E
7. Containment Isolation Valve Position 2 per penetration flow E
path(a)(b)
8. Containment High Range Area Radiation 2 E
9. Pressurizer Water Level 2
10. Steam Generator Water Level (Wide Range) 1 per steégm
generator 'SG
11. Steam Generator Water Level (Narrow Range) 2 per steam E
generatorSG
12.  Core Exit Temperature - Quadrant 1 24© E
13.  Core Exit Temperature - Quadrant 2 24© E
14. Core Exit Temperature - Quadrant 3 24© E
15.  Core Exit Temperature - Quadrant 4 24© E
16. Emergency Feedwater Flow 1 per sSG@¥ E
17. Degrees of Subcooling 2 E
18. Main Steam Line Pressure 2 per steam E
generatorSG
19. Emergency Feedwater Pit Level 2 E
20. Refueling Water Storage Pit Level (Wide Range) 2 E
21. Refueling Water Storage Pit Level (Narrow Range) 2 E

(a) Not required for isolation valves whose associated penetration is isolated by at least one closed and deactivated

automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.

(b) Only one position indication channel is required for penetration flow paths with only one installed control room
indication channel.

US-APWR 3.3.3-7
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PAM Instrumentation
3.3.3

of two trains. For each train, one thermocouple channel is required near the center of the core and one
thermocouple channel is required near the core perimeter.

(d) A channel consists of three sections with two sensors per section. A channel is OPERABLE if at least one sensor
is OPERABLE in all three sections.
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RSC
3.34

3.3 INSTRUMENTATION

3.34 Remote Shutdown Console (RSC)

LCO 3.34 The RSC shall be OPERABLE.

APPLICABILITY: MODES 1, 2 and 3.

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME
A. RSCOne required A1 Restore channel or train to 30 days
channel or train OPERABLE status.

inoperable- for the
Display and Control
Function

OR

One train inoperable for
the Transfer of Control
Function.

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

B.2 Be in MODE 4. 12 hours
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RSC
3.34
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.4.1 Perform TADOT for each-Transfer Switches. [24 months |
OR
In accordance with
the Surveillance
Frequency Control
Program]
SR 3.34.2 Perform ACTFUATHON-LOGICSAFETY VDU TEST [24 months
for each-RSMS-rainall four trains of the RSC
Display Function. OR
In accordance with

the Surveillance
Freque