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Introduction — Tracking Report Revision List

Change ID Section TS Reason for change Change Summary Rev.
No. Rev 2 of
Page* T/R
RCOL2_01- | 1 1 Response to RAI Deleted the reference to -
7 No.235 Luminant COL Holder Items from the
Letter no. introduction to Part 4.
TXNB-1107
Date 11/14/2011
MIC-03-16- | A 2-3 Consistency with Added and deleted COL 0
00007 [2-4] DCD changes item information consistent
identified by MIC- with DCD changes.
03-16-00007.
CTS-01485 | A 7[8] Editorial Changed comma to period 0
CTS-01486 | A 8[9] Correction Changed “e” to “d” 0

*Page numbers for the attached marked-up pages may differ from the revision 1 page numbers due to text additions
and deletions. When the page numbers for the attached pages do differ, the page number for the attached page is

shown in brackets.
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Justification
The bracketed descriptions for RMTS were fixed to reflect the
adoption of RMTS.

CP COL 16.1(2)
Surveillance Frequency Control Program

US-APWR TS Wording in DCD
The Surveillance Frequencies in Section 3 and associated Bases
to which SFCP is applied read:

[ (Deterministic value) OR In accordance with Surveillance
Frequency Control Program ]

[ (Bases for the deterministic value). OR The Surveillance
Frequency is based on operating experience, equipment reliability,
and plant risk and is controlled under the Surveillance Frequency
Control Program. ]

Subsection 5.5.19 placed in brackets [ ] with a sentence “Not used
OR” at the beginning of the description.

PSTS Wording
Replaced the bracketed Surveillance Frequencies and associated
Bases with the following:

In accordance with Surveillance Frequency Control Program

The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.

The brackets and the sentence “Not used OR” in Subsection
5.5.19 were removed.

Justification
The bracketed Surveillance Frequencies, associated Bases and
the definition of SFCP were fixed to reflect the adoption of SFCP.

CP COL 16.1_3.3.2(2) MIC-03-16-0

LCO 3.3.2 and associated Bases for hazardous chemical are to be 0007
confirmed by the evaluation with site-specific condition

US-APWR TS Wording in DCD
The "emergency mode" for Condition V, W, X and Y placed in

L
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PSTS Wording
The description in [ ] were deleted.

Justification

The environment condition for CPNPP Unit 3 and 4 is such that
Toxic Gas is not necessary to be considered as site-specific
condition.

CP COL 16.1_3.3.4(1)

Components controls and instrumentation required for safe
shutdown related to the Ultimate Heat Sink in Tables B 3.3.4-1 and B

3.3.4-2 to be specified

US-APWR TS Wording in DCD
Descriptions for site-specific design for Ultimate Heat Sink are in

L

PSTS Wording
The description in Table B3.3.4-1 and B 3.3.4-2 were revised to
reflect the site-specific information.

Justification
The description of "Ultimate Heat Sink" was provided bases on the

site-specific information.

MIC-03-16-0
0007
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sewerpeclas Unlistond 2 theceliingctlecosetyelnge MIC-03-16-0
protection-ef-Unitst-and-2-was-duphecated— 0007

CP COL 16.1_3.7.9(1)
Ultimate Heat Sink

US-APWR TS Wording in DCD
All of design data and description related site specific design are in
CDI brackets.

PSTS Wording
LCO and Bases for 3.7.9, “Ultimate Heat Sink” was revised to
incorporate the site-specific information.

Justification
The description of LCO and Bases for 3.7.9, “Ultimate Heat Sink”
was provided based on the site-specific information.

CP COL 16.1_3.7.10(1)
Main Control Room HVAC System

US-APWR TS Wording in DCD

The bracket information in LCO 3.7.10 and associated Bases of
US-APWR TS address the site-specific control room habitability
analysis during a postulated hazardous chemical release.
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shall be designated to assume the control room command function.
During any absence of the [Shift Supervisor] from the control room
while the unit is in MODE 5 or 6, an individual with an active SRO
license or Reactor Operator license shall be designated to assume
the control room command function.

PSTS Wording

Replace the bracketed information in Section 5.1.2 of the
US-APWR TS with the following:

The Shift Manager shall be responsible for the control room
command function. During any absence of the Shift Manager from
the control room while the unit is in MODE 1, 2, 3, or 4, an
individual with an active Senior Reactor Operator (SRO) license
shall be designated to assume the control room command function.
During any absence of the Shift Manager from the control room
while the unit is in MODE 5 or 6, an individual with an active SRO
license or Reactor Operator license shall be designated to assume
the control room command function.

Justification:
Generic titles for members for unit staff are used consistent with
the organization description in FSAR Chapter 13.

CP COL 16.1_5.2.1(1)
Onsite and Offsite Organizations

US-APWR TS Wording in DCD

The bracketed information in Section 5.2.1.a of the US-APWR TS

reads:

These requirements including the plant-specific titles of those

personnel fulfilling the responsibilities of the positions delineated in

these Technical Specifications shall be documented in the

[FSAR/QA Plan};. | CTS-01485

b. The [plant manager] shall be responsible for overall safe
operation of the plant and shall have control over those onsite

activities necessary for safe operation and maintenance of the
plant;. | CTS-01485

PSTS Wording

Replace the bracketed information in Section 5.2.1.a of the
US-APWR TS with the following:

These requirements including the plant-specific titles of those
personnel fulfilling the responsibilities of the positions delineated in
these Technical Specifications shall be documented in the FSAR.
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b. The plant manager shall be responsible for overall safe
operation of the plant and shall have control over those onsite
activities necessary for safe operation and maintenance of the
plant.

Justification:
These requirements are consistent with the organizational
description in FSAR Chapter 13.

CP COL 16.1_5.2.2(1)
Unit Staff

US-APWR TS Wording in DCD
The information in Sections 5.2.2c and 5.2.2d of the US-APWR TS
reads:

c. [Aradiation protection technician] shall be on site when fuel is
in the reactor. The position may be vacant for not more than
2 hours, in order to provide for unexpected absence,
provided immediate action is taken to fill the required
position.

d. The [operations manager or assistant operations manager]
shall hold an SRO license.

PSTS Wording

Replace the information in Sections 5.2.2c and 5.2.2d of the

US-APWR TS with the following:

c. Avradiation protection technician and chemistry technician
shall be on site when fuel is in the reactor. The positions may
be vacant for not more than 2 hours, in order to provide for
unexpected absence, provided immediate action is taken to

fill the required positions.
ed. The Shift Operations Manager shall hold an SRO license. ~ |CTS-01486

Justification:
Generic titles and number for members of the unit staff are used
consistent with the organizational description in FSAR Chapter 13.

CP COL 16.1_5.3.1(1)
Unit Staff Qualifications

US-APWR TS Wording in DCD

The bracketed information in Section 5.3.1 of the US-APWR TS
reads:

Each member of the unit staff shall meet or exceed the minimum
qualifications of [Regulatory Guide 1.8, Revision 2, 1987, or more
recent revisions, or ANSI Standard acceptable to the NRC staff].
[The staff not covered by Regulatory Guide 1.8 shall meet or
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Specifications — Tracking Report Revision List

Change ID | Section TS Reason for Change Summary Rev
No. Rev 2 change . of
Page* T/R

MIC-03-16- | 1.1 1.1-1 Consistency with | Revised the sections listed in Section 0
00007 through | DCD changes column based on the MHI/NRC DCD
1.1-5 identified by MIC- | Technical Specifications meeting on
1.1-7 03-16-00007. 1/17/2012.

1.1-8
[1.1-1
through
1.1-8,
1.1-10]
3.1.9 3.1.9-2

3.3.1 3.3.1-1
3.3.1-3
3.3.1-4
3.3.1-6
through
3.3.1-8
3.3.1-9
through
3.3.1-12
[3.3.1-
10
through
3.3.1-
13]
3.3.1-13
through
3.3.1-21
[3.3.1-
14
through
3.3.1-
22]

Table
3.3.1-1
(page 1
through
9 [6]of
96])

3.3.2-2
3.3.2 through
3.3.2-10
[3.3.2-2
through
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Change ID
No.

Section

TS
Rev 2
Page*

Reason for
change

Change Summary

Rev
. of
T/R

Table
3.3.2-1

(page 1
to 10

[(111)

3.3.3

Table
3.3.3-1

(page 1
of 1)

3.34

3.3.5

3.3.6

Table
3.3.6-1
(page 1
to 2 of 2)

3.3.2-
16]

3.3.2-11
through
3.3.2-20
[3.3.2-
17
through
3.3.2-
27]
3.3.3-1
through
3.3.3-3
[3.3.3-1
through
3.3.3-4]
3.3.3-4
3.3.3-5
[3.3.3-5]

3.3.4-1
3.34-2

3.3.5-1
through
3.3.5-3
[3.3.5-1
through
3.3.5-4]
3.3.6-1
through
3.3.6-2
[3.3.6-1
through
3.3.6-3]
3.3.6-4
[3.3.6-5]
3.3.6-5
[3.3.6-6]
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Change ID | Section TS Reason for Change Summary Rev
No. Rev 2 change . of
Page* T/R
5.5.21
5.5-20
through
5.5-22
[6.5-20
through
5.5-23]
CTS-01487 | 1.1 1.1-2 Editorial Removed period 0
DCD 15.4. | 3.4.6 3.4.6-1 | Reflect Added new sentences and revised 0
6-6 through | Response to each item in consistency with DCD.
3.4.6-3 | DCD RAI
347 3.4.7-1 | No.682
3.4.7-3
[3.7.1-4]
3.4.8 3.4.8-1
3.4.8-2
[3.4.8-1
through
3.4.8-3]
DCD_16- 3.4.9 3.4.9-1 | Reflect Added new sentences and revised 0
298 3.4.9-2 | Response to each item in consistency with DCD.
DCD RAI
No0.399
DCD_05.03 | 3.4.12 3.4.12-1 | Reflect Added wording in LCO 3.4.12 in 0
.02-9 Response to consistency with DCD.
DCD RAI
No0.693
MAP-16- 3.4.14 3.4.14-4 | Consistency with | Added “In accordance with the 0
401 DCD Inservice Testing Program, and” in
consistency with DCD.
DCD 06.02 | 3.54 3.5.4-2 | Reflect Response | Revised water volume of SR 3.5.4.2. 0
.02-64 to DCD RAI No.
740
MAP-16- 3.71 3.7.1-4 | Consistency with | Revised Table 3.7.1-2 in consistency 0
402 DCD with DCD.
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Change ID | Section TS Reason for Change Summary Rev
No. Rev 2 change . of
Page* T/R
DCD_09.02 | 3.7.7 3.7.7-2 | Reflect Added surveillance requirement and 0
.02-49 Response to associated Bases to verify system
DCD RAI leakage in consistency with DCD.
No.571
MAP-16- 3.7.9 3.7.9-1 | Consistency with | Revised water temperature of UHS to 0
403 DCD and 93°F in consistency with DCD.
correction Capitalized the initial character in
COMPLETION TIME column.
MAP-16- 3.7.9 3.7.9-2 | Consistency with | Changed “level” to “inventory” in 0
403 DCD consistency with DCD.
DCD_14.03 | 3.7.11 3.7.11-2 | Reflect Replaced “atmospheric pressure” with 0
.07-55 Response to “surrounding areas” in consistency
DCD RAI with DCD.
No.675
MIC-03-16- | 5.5.5 5.5-4 Reflect Response | Replaced “the 0
00005 5.6.4 5.6-4 to DCD RAI No. | Chapter 3" with
133 “Subsection 3.9.1”.
Added “LTOP arming,”
DCD_16- 5.5.14 5.5-14 Reflect Response | Clarified the criteria for changing the 0
303 to DCD RAI no. TS Bases without prior NRC approval.
747 and Changed “either” to “any”.
Correction
DCD-16- 5.5.11 5.5-10 | Reflect Response | Added the face velocity “2400 fpm” as 0
136 to DCD amended | test condition at 5.5.11 c.
RAI NO. 161

*Page numbers for the attached marked-up pages may differ from the revision 1 page numbers due to text additions
and deletions. When the page numbers for the attached pages do differ, the page number for the attached page is
shown in brackets.
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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-
—Analeg-{application-oftestfor  the-testforwhich is applied to analog equipment) shall be the | MIC-03-16-0
araleg-ceninmert application of various simulated or actual input combinations 0007

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 MIC-03-16-0
Delays. The ACTUATION LOGIC TEST —Analeg-as a 0007
minimum, shall include a continuity check of output devices.
ACTUATION-LOGICTEST An-ACTUATION-LOGIC TEST is-acheck of the PSMS- MIC-03-16-0
o -~ . . . 0007
(app.“eat'e','Felgief;;Is' cHgitel .Selt”a'lep'lglf '1;'5 Fmtsgutyl e E"SEI'ls. there-is “EF EI'E'.“QEIEE the

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.

COMANCHE PEAK — UNITS 3 AND 4 1.1-1 Revisien2



1.1 Definitions

Definitions
1.1

CHANNEL CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as
necessary, of the-channel eutputmeasurement devices such | MIC-03-16-0

that #the channel responds within the necessary range and 0007

accuracy to known values of the parameter that the channel

monitors. MIC-03-16-0
0007

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
auteratedautomatic self-testing. Refer to TADOT for output | MIC-03-16-0
devices that are not tested through continuous 0007

automatedautomatic self-testing. | l(\)/I(;(C):7O3 16-0
The performance of a CHANNEL CALIBRATION shall be

consistent with sSpecification 5.5.2-1, “Setpoint Control |('\)/'0|g703 16-0
Program” (SCP). T4 01487
Eeranalec-rmeasuremeniconcach-Technrisa - Socclicaticn MIC-03-16-0
required-automatic-protection-instrumentation-function- 0007

irrplerrentedrdthe-digial-bistable—tzrsisr-CHANNEL
CALIBRATION confirms the accuracy of the channel from

sensor to digital Visual Display Unit (VDU) readout;-as- MIC-03-16-0

deserbedinTesiealPeperhSaleb 2.0 Syatarm-Daseription- 0007
and-Design-Precess - MUAR 07004 Eeclion1-4-2.

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 analeg-measurementchannel accuracy at five
calibration settings corresponding to 0%, 25%, 50%, 75%
and 100% of the instrument range. During-the-calibration-of- '(\)4(;(?%03'16'0
the-instrumentthe-analog-signal-generated-bytheinstrument

. . i ibrati . \VDU{e-gm
Spertena-eSaieh -

COMANCHE PEAK — UNITS 3 AND 4 1.1-2 Revisien2



1.1 Definitions

Definitions
1.1

CHANNEL CALIBRATION

CHANNEL CHECK

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

: bed in Topical B Safety 180.S s -
and-DegignPrecess - MUAROZ00/ Segtien11-4

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-adijustable
devices in the channel.

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

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.

COMANCHE PEAK — UNITS 3 AND 4 1.1-3 Revisien2
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Definitions

1.1
1.1 Definitions
CHANNEL OPERATIONAL A COT —Analeg-shall be the injection of a simulated or actual | MIC-03-16-0
TEST (COT) signal into the channel as-elese-toat a point that overlaps with | 2007
—Analeg{application-eftestfor- the senseraspractieablesignal checked during CHANNEL

arclegsaninment CALIBRATION to verify OPERABILITY of all_remaining
devices in the channel required for channel OPERABILITY.
The COT —Analeg-shall include adjustments, as necessary, | MIC-03-16-0
of the required alarm, interlock, and trip setpoints required for 0007
channel OPERABILITY such that the setpoints are within the
necessary range and accuracy. The COT —Anateg-may be ~ |MIC-03-16-0
performed by means of any series of sequential, overlapping, 0007
or total channel steps.

CEAPEL CRER AT A-COT is-acheck-of the PSMS software-memory-integrityto-  |MIC-03-16-0

FESTCOH ensure-thereis-no-change-to-the-internal PSMS-software-that | 0007
emton of tost for diaital o e fumotiona . I .

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.

COMANCHE PEAK — UNITS 3 AND 4 1.1-4 Revisien2



Definitions
1.1

1.1 Definitions

DOSE EQUIVALENT 1-131 DOSE EQUIVALENT I-131 shall be that concentration of
[-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, I-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 Ill.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 from
FEATURES (ESF) RESPONSE  when the monitored parameter exceeds its actuation setpoint | MIC-03-16-0
TIME at the channel sensor until the ESF equipment is capable of 0007

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 MIC-03-16-0
maintenance as necessary, based on manufacturer’s 0007
recommendation, to maintain device reliability.

COMANCHE PEAK — UNITS 3 AND 4 1.1-5 Revisien2



Definitions

1.1
1.1 Definitions
LEAKAGE LEAKAGE shall be:
a. Identified LEAKAGE
1. LEAKAGE, such as that from pump seals or

MEMORY INTEGRITY CHECK

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.

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

COMANCHE PEAK — UNITS 3 AND 4 1.1-6 Revisien2
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1.1 Definitions

Definitions
1.1

MODE

OPERABLE — OPERABILITY

PHYSICS TESTS

PRESSURE AND
TEMPERATURE LIMITS
REPORT (PTLR)

QUADRANT POWER TILT
RATIO (QPTR)

Process., “MUAP-07004 Section 4.3 and “Safety System
Digital Platform -MELTAC-, “MUAP-07005 Section 4.1.5. The
software memory integrity test is described in “Safety I&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.

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.

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

a. Described in FSAR Chapter 14, Initial Test Program,
b. Authorized under the provisions of 10 CFR 50.59, or

C. Otherwise approved by the Nuclear Regulatory
Commission.

The PTLR is the unit specific document that provides the
reactor vessel pressure and temperature limits, including
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.

QPTR shall be the ratio of the maximum upper
excoredetector 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.

COMANCHE PEAK — UNITS 3 AND 4 1.1-7 Revisien2
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1.1 Definitions

Definitions
1.1

RATED THERMAL POWER
(RTP)

REACTOR TRIP SYSTEM
(RTS) RESPONSE TIME

SAFETY VDU TEST

SHUTDOWN MARGIN (SDM)

RTP shall be a total reactor core heat transfer rate to the
reactor coolant of 4451 MW.

The RTS RESPONSE TIME shall be that time interval from
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.

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.

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

a. All rod cluster control assemblies (RCCAs) are fully
inserted except for the single RCCA of highest
reactivity worth, which is assumed to be fully
withdrawn. 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.
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Definitions
1.1

1.1 Definitions

TRIP ACTUATING DEVICE A TADOT shall consist of operating the trip actuating device
OPERATIONAL TEST (TADOT) and verifying the OPERABILITY of all devices in the channel
required for trip actuating device OPERABILITY. Fhe FABOT ('\)/'(;g%03'16'0
SI 'E'I. II5|L:E||E E'E.HESH' SRt-as I'EEESSE’." oHthe t.' P E’.Eltb. atlng

necessary-acedraey-—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 MIC-03-16-0
as undervoltage (UV) relays, valve position limit switches and 0007

RTB trip devices. The eperabilityOPERABILITY 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 MIC-03-16-0
may be specified in addition to these surveillance 0007
requirements. The eperabilitfOPERABILITY of binary
devices that have no drift potential is confirmed_only through
TADOT.

FheFor 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 eperabilityOPERABILITY (i.e., there is no setpoint or | MIC-03-16-0

timing accuracy confirmation needed). The TADOT also 0007

includes adjustmentsmaintenance as necessary, based on

manufacturer’s recommendation, to maintain device

reliability. MIC-03-16-0
0007

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 | MIC-03-16-0
state change setpoint or timing accuracy. Checking the 0007
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.
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PHYSICS TESTS Exceptions — MODE 2

3.1.9
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.1.9.1 Perform a-CHANNEL CALIBRATION on power Prior to initiation of | MIC-03-16-0
range and intermediate range channels_per SR PHYSICS TESTS |97
3.3.1.9 consistent with—-SR-3-3-4+16;and
Specification 5.5.21 Setpoint Control Program
(SCP).
SR 3.1.9.2 Verify the RCS lowest loop average temperature In accordance
is =2 541°F. with the
Surveillance
Frequency Control
Program
SR 3.1.9.3 Verify THERMAL POWER is < 5% RTP. In accordance
with the
Surveillance
Frequency Control
Program
SR 3.1.94 Verify SDM is within the limits specified in the In accordance
COLR. with the
Surveillance
Frequency Control
Program
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3.3 INSTRUMENTATION

3.3.1  Reactor Trip System (RTS) Instrumentation

RTS Instrumentation
3.3.1

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 A Enter the Condition Immediately
with one or more referenced in Table 3.3.1-1
required channels or for the channel(s) or train(s).
trains inoperable.
B. One required Manual B.1 Restore three-trains to 72 hours
Reactor Trip OPERABLE status.
tratrFunction inoperable.
OR
B.2 Be in MODE 3. 78 hours
C. One required Manual CA1 Restore train to OPERABLE | 72 hours
Reactor Trip status.
tratrFunction 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.
COMANCHE PEAK — UNITS 3 AND 4 3.3.11 Revision-2
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ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. One High Power Range
Neutron Flux (kHigh
sSetpoint) channel
inoperable.

NOTE

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

E.1.1 Place channelin 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.

E.3 Bein MODE 3.

72 hours

78 hours

72 hours

Once per 12 hours

78 hours

COMANCHE PEAK — UNITS 3 AND 4 3.3.1-3
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ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
F. One reguired-channel NOTE
inoperable.
EerRigh-PowerFangetlantren=hne

ehannels-enb-00ne channel may
be bypassed for up to 12 hours for

surveillance testing, provided the
other channels are OPERABLE or
placed in the trip condition.

F.A1 Place channel in trip. 72 hours
OR
F.2 Be in MODE 3. 78 hours
G. One High Intermediate G.1 Reduce THERMAL POWER | 24 hours
Range Neutron Flux to < P-6.
channel inoperable.
OR
G2 Increase THERMAL 24 hours
POWER to > P-10.
H. Two High Intermediate H.1 NOTE
Range Neutron Flux
channels inoperable. Limited plant cooldown or
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 POWER | 2 hours
to < P-6.
COMANCHE PEAK — UNITS 3 AND 4 3.3.1-4 Revision-2
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ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

L. One required channel
inoperable.

NOTE

EeeptierPrecourizer Pragoure-
PressurizerlLeveland- SG\Water-
Level-enreOne 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.

L.1 Place channel in trip. 72 hours
OR
L.2 Reduce THERMAL POWER | 78 hours
to < P-7.
M. One required train NOTE-------------------
inoperable.
One inreperablerequired train may
be bypassed for up to 4 hours for
surveillance testing provided the
other twerequired trains are
OPERABLE.
M.1 Restore train to OPERABLE | 24 hours
status.
OR
M.2  Bein MODE 3. 30 hours
N. One required RTB train N.1 Restore train to OPERABLE | 24 hours
inoperable. status.
OR
N.2  Apply the requirements of 24 hours
5.5.18.
COMANCHE PEAK — UNITS 3 AND 4 3.3.1-6 Revision2
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ACTIONS (continued)

RTS Instrumentation
3.3.1

CONDITION REQUIRED ACTION COMPLETION TIME
O. One or more channels 0.1 Verify interlock is in required | 1 hour
inoperable. state for existing unit
conditions.
OR
0.2 Bein MODE 3. 7 hours
P. One or more trains P.1 Verify interlock is in required | 1 hour
inoperable or one or state for existing unit
more required channels conditions.
inoperable.
OR
P.2 Be in MODE 2. 7 hours
Q. One trip mechanism Q.1 Restore inoperable trip 48 hours
inoperable for erea_ 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 ireperablerequired train may
be bypassed for up to 4 hours for
surveillance testing, provided the
other twerequired trains are
OPERABLE.
R.1 Restore train to OPERABLE | 24 hours
status.
OR
R.2  Apply the requirements of 24 hours

Specification 5.5.18.

COMANCHE PEAK — UNITS 3 AND 4
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RTS Instrumentation
3.3.1

ACTIONS (continued)

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.

T. One Main Turbine Stop NOTE-------mmmmmmmmmmee | MIC-03-16-0
Valve Position channel One channel may be bypassed for 0007
inoperable up to 12 hours for surveillance

testing.

TA Place channel in trip. 12 hours

OR

T2 Reduce thermal- 18 hours MIC-03-16-0
powerTHERMAL POWER to 0007
<-pP-7

U. One required channel U.1  Place channel in trip. 1 hour MIC-03-16-0

inoperable. 0007
AND
u.2 Restore channel to 72 hours
OPERABLE status.

V. Required Action and V.1 Be in MODE 3. 6 _hours MIC-03-16-0
associated Completion 0007
Time of Condition U not
met.

W. One required channel W.1  Place channel in trip. 1 hour MIC-03-16-0
inoperable. 0007

AND
W.2 Restore channel to 72 hours
OPERABLE status.

X. Required Action and X.1 Reduce THERMAL POWER | 6 hours MIC-03-16-0
associated Completion to < P-7. 0007
Time of Condition W not
met.
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RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
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 In accordance
measurements to Nuclear Instrumentation with the
System (NIS) AFD. Adjust NIS channel if Surveillance
absolute difference is > 3%. Frequency Control
Program
SR 3.3.14 Perform TADOT. In accordance
with the
Surveillance
Frequency Control
Program
SR-3345 Perform ACTUATION LOGIC TEST. tr-accordance- MIC-03-16-0
with the- 0007
Sopretlanee
EreguensyCentret
Pregmam
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RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
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 In accordance
detector measurements. with the
Surveillance
Frequency Control
Program
SR 3.3.1.76 NOTE

Perform GOFMIC consistent with Specification

In accordance

5.5.21, Setpoint Control Program (SCP). with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.3.1-11 Revision-2
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RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.87 Perform CHANNEL CHECK. Within 4 hours | MIC-03-16-0
after reducing 0007
power below P-6
AND
In accordance
with the
Surveillance
Frequency Control
Program
SR 3.3.1.98 NOTE MIC-03-16-0
- TrisEurvellensechalbneludeveriicaticnthatthe 0007
values:
Perform a-CHANNEL CALIBRATION enr-each- In accordance
reguired-ehannel-consistent with Specification with the
5.5.21, Setpoint Control Program (SCP). Surveillance
Frequency Control
Program
SR 3.3.1.489 NOTE | MIC-03-16-0
Neutron detectors are excluded from CHANNEL 0007
CALIBRATION.
Perform a-CHANNEL CALIBRATION en-each- In accordance MIC-03-16-0
required-ehannel-consistent with Specification with the 0007
5.5.21, Setpoint Control Program (SCP). Surveillance
Frequency Control
Program
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RTS Instrumentation

3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.1.4410 Perform a-CHANNEL CALIBRATION enr-each- In accordance | MIC-03-16-0
required-ehannel-consistent with Specification with the 0007
5.5.21, Setpoint Control Program (SCP). Surveillance
Frequency Control
Program
SR 3.3.1.4211 NOTE MIC-03-16-0
_ Verifi . ; _ irod- 0007
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 | MIC-03-16-0

Neutron detectors are excluded from response 0007

time testing.

Verify RTS RESPONSE TIME is within limits. In accordance | MIC-03-16-0
with the 0007
Surveillance
Frequency Control
Program
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RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 1 of 96) | MIC-03-16-0
Reactor Trip System Instrumentation 0007
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 3.3.14
2. High Power Range
Neutron Flux
a. hHigh sSetpoint 1,2 4 E SR 3.3.1.1 | MIC-03-16-0
SR 3.3.1.2 0007
SR 3.3.1.76 MIC-03-16-0
SR 3.3.1.409 0007
SR 3.3.1.4312
b. iLow sSetpoint 10) 2 4 F SR3.3.1.1 MIC-03-16-0
SR 3.3.1.76 0007
SR 3.3.1.489
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 MIC-03-16-0
SR 3.3.1.409 0007
SR 3.3.1.4312
b. Negative 1,2 4 F SR 3.3.11
Rate SR 3.3.1.76 MIC-03-16-0
SR 3.3.1.409 0007
SR 3.3.1.4312
4. High Intermediate 1(b) () 2 GH SR 3.3.1.1
Range Neutron Flux SR 3.3.1.76 MIC-03-16-0
SR 3.3.1.409 0007
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.
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Table 3.3.1-1 (page 2 of 96)

Reactor Trip System Instrumentation

RTS Instrumentation
3.3.1

APPLICABLE MODES

OROTHER
SPECIFIED

FUNCTION CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

SURVEILLANCE
REQUIREMENTS

5. High Source Range 2(d)
Neutron Flux

6. Overtemperature AT 1,2

2

1,J

JK

FUV

SR3.3.1.6
SR 3.3.1.7
SR 3.3.1.89
SR 3.3.1.4812

SR 3.3.11

SR 3.3.1.76
SR 3.3.1.409
SR 3.3.1.4312

SR 3.3.11
SR 3.3.1.3
SR3.3.1.5
SR 3.3.1.6
SR 3.3.1.#10
SR 3.3.1.4412

(
(
e e

S3

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

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
SR3.3.1.5
SR 3.3.1.6
SR 3.3.1.710
SR 3.3.1. 412
8. Pressurizer Pressure
a. Low Pressurizer 1(e) 3 EW.X SR 3.3.1.1
Pressure SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
b. High 1,2 3 EUV SR 3.3.1.1
Pressurizer SR 3.3.1.76
Pressure SR 3.3.1.98
SR 3.3.1.4312
9. High Pressurizer Water 1(e) 3 EW.X SR 3.3.1.1
Level SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
10.Low Reactor Coolant 1(e) 3 per loop L SR 3.3.1.1
Flow SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.12
11.Low Reactor Coolant 1(e) 3 L SR 3.3.1.1
Pump (RCP) Speed SR 3.3.1.76
SR 3.3.1.98
SR 3.3.1.4312
(e) Above the P-7 (Low Power Reactor Trips Block) interlock.
Ha Pefertelblete 2 afierthistable:
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RTS Instrumentation

3.3.1
Table 3.3.1-1 (page 4 of 96) | MIC-03-16-0
Reactor Trip System Instrumentation 0007
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 MIC-03-16-0
SR 3.3.1.76 0007
SR 3.3.1.98
SR 3.3.1.4312
b. High-High 1(e) 3 per SG EW.X SR 3.3.1.1 MIC-03-16-0
SR 3.3.1.76 0007
SR 3.3.1.98
SR 3.3.1.4312
13. Turbine Trip
a. Turbine 4(e) 3 L SR 3.3.1.48 MIC-03-16-0
Emergency SR 3.3.1.#11 0007
Trip Oil SR3-3-4-9
Pressure SR 242
b. Main Turbine 4(e) 1 per valve T SR 3.3.1.98 MIC-03-16-0
Stop Valve SR 3.3.1.4211 0007
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) | MIC-03-16-0
Reactor Trip System Instrumentation 0007
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 | MIC-03-16-0
0007
15.Reactor Trip System
Interlocks
a. Intermediate 2(d) 2 e} SR 3.3.1.76 MIC-03-16-0
Range SR 3.3.1.409 0007
Neutron
Flux, P-6
b. Low Power 1 1 per train P SR 3.3.1.56 | MIC-03-16-0
Reactor Trips 0007
Block, P-7
c. Power 1,2 4 O SR 3.3.1.76 MIC-03-16-0
Range SR 3.3.1.409 0007
Neutron
Flux, P-10
d. Turbine Inlet 1 3 P SR 3.3.1.1
Pressure, SR 3.3.1.76 MIC-03-16-0
P-13 SR 3.3.1.98 0007
16.Reactor Trip 1,2 3 trains N,S SR3.3.1.4 MIC-03-16-0
Breakers SR 3.3.1.4312 0007
(RTBs)
3(ba) 4(ba) 5(ba) 3 trains( D SR 3.3.1.4 MIC-03-16-0
SR 3.3.1.4312 0007
(ba)With Rod Control System capable of rod withdrawal or one or more rods not fully inserted. |(';/'£%03'16'0
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(if) Two reactor trip breakers per train. |g/|0|g;03-16-0
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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 1,2 3 trains 1 each Q,S SR 3.3.14
Breaker per RTB SR 3.3.1.4312
Undervoltage and
Shunt Trip 3(a) 4(ka) 5(ka) 3 trains D SR3.3.14
Mechanisms 1 each per RTB SR 3.3.1.4312
18.Automatic Trip 1,2 3 trains R,S SR 3.3.1.56
Logic
3(ba) 4(ba) p5(ba) 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
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RTS Instrumentation

3.3.1
table-33-+1{page-8-of9) MIC-03-16-0
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RTS Instrumentation

3.3.1
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One reguired-train

inoperable.

One reguired-train may be bypassed
for up to 4 hours for surveillance
testing. provided the other+equired
train(s) isare OPERABLE.

CA1 Restore train to OPERABLE
status.

OR
C.2.1 Bein MODE 3.
AND

C.2.2 Bein MODE 5.

MIC-03-16-0
| 0007

MIC-03-16-0
| 0007

24 hours

30 hours

60 hours

D. One required channel
inoperable.

NOTE
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.

D.1 Place channel in trip.
OR
D.2.1 Bein MODE 3.

AND

D.2.2 Bein MODE 4.

| MIC-03-16-0
0007

MIC-03-16-0
0007

72 hours

78 hours

84 hours

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

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 Peslersreguirednurmberat
S=millE

ehannels-Restore channel to

OPERABLE status.

OR

E.2.1 Bein MODE 3.
AND

E.2.2 Bein MODE 4.

MIC-03-16-0
0007

72 hours

78 hours

84 hours

F. One reguired-channel or

required train inoperable.

NOTE
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.

MIC-03-16-0
0007

72 hours

78 hours

84 hours

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

G. One reguired-train

inoperable.

One-ineperable train may be

bypassed for up to 4 hours for
surveillance testing, provided the
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.

MIC-03-16-0
| 0007

MIC-03-16-0
0007

24 hours

30 hours

36 hours

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

H. One channelfortripof H.1  Restore channel to 48 hours MIC-03-16-0
altrequired Main OPERABLE status. 0007
Feedwater Pumps trips
channel inoperable. OR

H.2 Bein MODE 3. 54 hours

I.  One or more required 1.1 Verify interlock is in required | 1 hour MIC-03-16-0
Pressurizer Pressure, state for existing unit 0007
P-11 channels condition.
inoperable.

OR

[.2.1  Bein MODE 3. 7 hours
AND

[.2.2 Bein MODE 4. 13 hours

J. Onerequired Emergency N[O} f = —— MIC-03-16-0
Feedwater Actuation One inreperablerequired train may 0007
train inoperable. be bypassed for up to 4 hours for

surveillance testing, provided the MIC-03-16-0
other train{s)Hs{required trains are) 0007
OPERABLE.
72 hours
J.1 Restore train to OPERABLE
status.
OR
72 hours

J.2 Apply the requirements of
Specification 5.5.18.

COMANCHE PEAK — UNITS 3 AND 4
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ESFAS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME

K. One required K.1 Restore channel to 72 hours
Containment High Range OPERABLE status. | MIC-03-16-0
Area Radiation 0007
monitering-channel OR MIC-03-16-0
inoperable. 0007

2 BemMOobEZ Feheues
—ANB

L. One or more -Actuation- | L.1 Enter applicable Conditions | Immediately MIC-03-16-0
Logic-and-Actuation- and Required Actions of 0007
OutputContainment 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 | MIC-03-16-0
Containment High Range 0007
Area Radiation
Menitering-channels | MIC-03-16-0
inoperable. 0007
OR
Required Action and
associated Completion
Time of Condition K not
met.
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION REQUIRED ACTION COMPLETION TIME
M. One ermoreFunctions- M.1 Place-enetrainofthe- +days1 hour
with-enerequired channel arfestedsbaystierle-inthe
ertrair-inoperable. SrAGrgeRs e
I i he oy
frain-Place channel in trip.

NOTE
laeeerabletrainferDalicsisbalh-
subsytem-MCREFS-and-subsystem-
MCRATGS.while| o) i D
erCatfesicenbroubaysion
MCRATGCS-

AND
M.2 Restore channel to 72 hours
OPERABLE status.
N. Required Action and N.1 Be in MODE 3. 6 hours

associated Completion

Time of Condition M not AND

met.
N.2 Be in MODE 4. 12 hours
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ESFAS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
bl CpesrpmercFonehions | bid Raccthooffeciod LeapRodiataby MIC-03-16-0
wrth-re-sherneleare- subsystem{s)in-the- 0007
fralns-neserables SFAGrEERe medes
S-VDU train inoperable.
—ANB
anc-Reguied-fetiensferthe
affected-subsysterm{s)made-
. .
"'SIEE'.E'SIE. oy IIIE|EEIEI|E'|E,
I " . o)
tlaills.
OR
22 Ploseal-iminseithe Fraraediately
eifestedsuboysiemis-in-
emergeney-mode—
Nete
laeserabletrainferDafiesis bath-
sboysterm-MoR==S—andouboytiar-
or-Caffects-onbysubsystem-
MOREATCS.
NOTE

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 | 72 hours
status.

OR

0.2 Enter applicable Conditions 72 hours

and Required Actions for the
ESF components made
inoperable by the inoperable
S-VDU train.
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ESFAS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
S Resuirodfetion one e = —— MIC-03-16-0
E : : 0007
IE'.EEEEF'E'E;’ ;EI.“.'IEIE:T“ AND
2-3-o0r4-One COM-2 02 BeinrMODES5.
train inoperable.
NOTE
One train may be bypassed for up to
4 hours for surveillance testing.
provided the other trains are
OPERABLE.
P1 Restore train to OPERABLE | 612 hours
status.
OR
P2 Enter applicable Conditions 3612 hours
and Required Actions for the
ESF components made
inoperable by the inoperable
COM-2 train.
P Reguired-Action-and- P41 Suspendmoevementof Immediately MIC-03-16-0
. . . f | fuel blies- 0007
IE'.E 56 s;ats;s S EI.' '."EIE:':“
X
oF-N-rot |sth_it||n|g_ I
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

Q. One required train
inoperable.

One required train may be bypassed
for up to 4 hours for surveillance

testing. provided the other required MIC-03-16-0
train{s) istare) OPERABLE. 0007
Q.1 Restore train to OPERABLE | 24 hours
status.
OR
Q.2
NOTE
This Required Action is not
applicable in MODE 4.
Apply the requirements of 24 hours
Specification 5.5.18.
R. Required Action and R.1 Be in MODE 3. 6 hours
associated Completion
Time for Condition Q not | AND
met.
R.2 Bein MODE 5. 36 hours
S. One-+eguired train NOTE---------mmmmmmem- MIC-03-16-0
inoperable. One-ireperable train may be 0007
bypassed for up to 4 hours for
surveillance testing. provided the MIC-03-16-0
other train{s) istare) OPERABLE. 0007
S.1 Restore train to OPERABLE | 24 hours
status.
OR
S.2  Apply the requirements of 24 hours

Specification 5.5.18.

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

ESFAS Instrumentation
3.3.2

CONDITION REQUIRED ACTION COMPLETION TIME

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

T2 Be in MODE 4. 12 hours

U. One or more MCR U.1  Place one MCREFS train 7 days MIC-03-16-0
Outside Air Intake and two MCRATCS trains in 0007
Radiation Functions with the emergency mode.
one channel inoperable.

V. One or more MCR V.1  Place one MCREFS train Immediately MIC-03-16-0
Outside Air Intake and two MCRATCS trains in 0007
Radiation Functions with 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------nmmmmmmmeam MIC-03-16-0
with one train, A or D, This condition is only applicable to 0007
inoperable. Train A or D. For inoperable Train B

or C there is no action required.

W.1 Place the affected train of 7 days
MCREFS in the emergency
mode.

COMANCHE PEAK — UNITS 3 AND 4
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ESFAS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
X. One or more Functions NOTE------n-mmmmmmememm MIC-03-16-0
with two trains, A and D, This condition is only applicable to 0007
inoperable. Train A and D. Other inoperable

two-train combinations are
addressed in Condition Y.

X1 Place one MCREFS train in Immediately
the emergency mode.

AND
X.2.1 Restore one MCREFS train 7 days
to OPERABLE status (i.e.,
one train in the emergency
mode and one train
OPERABLE).
OR

X.2.2 Place two MCREFS trainsin | 7 days
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).
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ESFAS Instrumentation

3.3.2
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
Y. One or more Functions @) I — MIC-03-16-0
with two trains, except A Inoperable Train A or D affects 0007
and D. inoperable. MCREFS and MCRATCS.
Inoperable Train B or C affects
MCRATCS.
Y.1 Restore one affected train to | Immediately
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 Z.1 Bein MODE 3. 6 hours MIC-03-16-0
associated Completion 0007
Time for Condition U, V, AND
W, X orY not metin
MODE 1, 2, 3, or 4. Z.2 Be in MODE 5. 36 hours
AA.Required Action and AA.1 Suspend movement of Immediately MIC-03-16-0
associated Completion irradiated fuel assemblies. 0007
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 OPERABLE | 48 hours MIC-03-16-0
Trip, P-4 train inoperable. status. 0007
OR
BB.2.1 Be in MODE 3. 54 hours
ND
BB.2.2 Be in MODE 4. 60 hours
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ESFAS Instrumentation

3.3.2
SURVEILLANCE REQUIREMENTS
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. In accordance
with the
Surveillance
Frequency Control
Program

SR 3.3.2.2 Perform ACFUAHON-LOGICTESTMIC In accordance MIC-03-16-0

consistent with Specification 5.5.21, Setpoint with the 0007
Control Program (SCP). Surveillance

Frequency Control
Program

SR-3323 Perform-COF lr-acecordance- MIC-03-16-0
with-the- 0007
Seveillanee-
Fregqueney-Gontrol
Pregram
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ESFAS Instrumentation

3.3.2
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

SR 3.3.2.43 Perform TADOT for aActuation eOutputs. In accordance
with the
Surveillance
Frequency Control
Program

SR 3.3.2.54 NOTE

Perform TADOT. In accordance

with the
Surveillance
Frequency Control
Program

SR 3.3.2.65 bCT=

Perform TADOT. In accordance
with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.3.2-15 Revision-2
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ESFAS Instrumentation

3.3.2
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.2.76 S
This-S " Winclud fiootion oty
. ; Lttt bed
values
Perform a-CHANNEL CALIBRATION en-each- In accordance
required-ehannel-consistent with Specification with the
5.5.21, Setpoint Control Program (SCP). 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 TIMES areis within In accordance
limit. with the
Surveillance
Frequency Control
Program
SR 3.3.2.98 PCT=
\erificat : . od.
Perform TADOT. Once per reactor
trip breaker cycle
SR 3.3.2.9 Perform SAFETY VDU TEST. In accordance

with the
Surveillance
Frequency Control

Program

COMANCHE PEAK — UNITS 3 AND 4
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 1 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE MODES
OROTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
1. ECCS Actuation
a. Manual Initiation 12,34 3 trains B SR3.3.2.65 |gﬂ(;g}03_16_0
b. Actuation Logic 1,2,3,4 3 trains Q,R SR 3.3.2.2
and Actuation SR3.3.2.43 | MIC-03-16-0
Outputs 0007
c. High 1,2,3 3 D SR 3.3.2.1
Containment SR 3.3.2.32 MIC-03-16-0
Pressure SR 3.3.2.6 0007
SR3.3.2.7
SR3328 | MIC-03-16-0
0007
d. Low Pressurizer 123(@) 3 DM.N SR 3.3.2.1 MIC-03-16-0
Pressure o SR 3.3.2.32 0007
SR3.3.2.6
SR3.3.2.7
SR3328 | MIC-03-16-0
0007
e. Low Main Steam 1.2 3(@) 3 per steam BM.N SR 3.3.2.1 MIC-03-16-0
Line Pressure - line SR 3.3.2.32 0007
SR 3.3.2.6
SR3.3.2.7
SR3328 | MIC-03-16-0
0007

(a) Above the P-11 (Pressurizer Pressure) interlock.

COMANCHE PEAK — UNITS 3 AND 4 3.3.2-17 Revisien2



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 1,2,3,4 2 switches per B SR 3.3.2.65 MIC-03-16-0
Initiation train for 34 0007
trains
b. Actuation 1,2,3,4 3 trains Q,R SR 3.3.2.2
Logic and SR 3.3.2.43 | MIC-03-16-0
Actuation 0007
Outputs
c. High-3 1,2,3 3 E SR 3.3.2.1
Containment SR 3.3.2.32 MIC-03-16-0
Pressure SR 3.3.2.6 0007
SR 3.3.2.7
SR3328 | MIC-03-16-0

0007
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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 and B SR 3.3.2.65 | MIC-03-16-0
Initiation D 0007

(2) Actuation 1,2,3,4 Trains A and C SR 3.3.2.2
Logic and D SR3.3.2.43 | MIC-03-16-0
Actuation 0007
Outputs

(3) ECCS Refer to Function 1 (ECCS Actuation) for all initiation-functions-and- | MIC-03-16-0
Actuation requirements. 0007

b. Phase B Isolation

(1) Containment Refer to Function 2.a (Containment Spray - Manual Initiation) for all MIC-03-16-0
Spray - initiation-funetions-and-requirements. 0007
Manual
Initiation

(2) Actuation 1,2,3,4 4 trains C SR 3.3.2.2
Logic and SR3.3.2.43 | MIC-03-16-0
Actuation 0007
Outputs

(3) High-3 Refer to Function 2.c (Containment Spray}-feral - High-3 Containment MIC-03-16-0
Containment Pressure) for all requirements. 0007
Pressure
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 4 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE MODES
OROTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
4. Main Steam Line Isolation
a. Manual Initiation 1 248 5 () Trains A and F SR 3.3.2.65 MIC-03-16-0
e D 0007
b. Actuation Logic 1.24M 3_€h-) Trains A and S, T SR 3.3.2.2 MIC-03-16-0
and Actuation o D SR 3.3.2.43 0007
Outputs
c. High-High 1 268 34M) 3 D SR 3.3.2.1 MIC-03-16-0
Containment ’ ’ SR 3.3.2.32 0007
Pressure SR 3.3.2.6
SR 3.3.2.7
SR3328 | MIC-03-16-0
0007
d. Main Steam
Line Pressure
(1) Low Main 1 2_€h9 3 (a)k) 3 per steam BM.N SR 3.3.2.1 MIC-03-16-0
Steam o line SR 3.3.2.32 0007
Line SR 3.3.2.6
Pressure SR 3.3.2.7
SR3328 | MIC-03-16-0
0007
(2) High Main 3 (Bhb) 3 per steam BM.N SR 3.3.2.1 MIC-03-16-0
Steam line SR 3.3.2.32 0007
Line SR 3.3.2.6
Pressure SR 3.3.2.7
Negative SR3.3.2.8 | MIC-03-16-0
Rate 0007
(a) Above the P-11 (Pressurizer Pressure) interlock.
(fb) Below the P-11 (Pressurizer Pressure) interlock. g/l()'g;03'16'0

) =eepibreralMe i s—ere-slesed-
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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
OROTHER SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
5. Main Feedwater Isolation
5A; MainFeedwater MIC-03-16-0
Regulation-Valve 0007
Clesure
a. Manual Initiation 1.2.3 Trains A and E SR3.3.25 MIC-03-16-0
D 0007
ab.kew-T,yeActuation 124 3.6 3Trains A and BST SR3.3.2.42 MIC-03-16-0
Logic and Actuation D SR3.3.23 0007
Outputs SR3327
GCoincidentwith- Referto-Function11-a—for-al-P-4-requirerments: MIC-03-16-0
Reaster Trip-P-4 0007
5B. MainFeedwater MIC-03-16-0
Isclation 0007
c. High-High SG Water 123 3 per SG M.N SR 3.3.2.1 MIC-03-16-0
Level SR 3.3.2.2 0007
SR3.3.2.6
SR3.3.2.7
d. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all requirements. |'(\)/|O|OC7O3 16-0
ac.Manual 1249 3.6 Trains A and FM.N SR3.3.2.1 MIC-03-16-0
tnitiationLow T, () o B3 SR33.2.2 0007
o SR3.3.26
SR3.327
b Actuation-Logic-and- 1 2@ o Frains-A-and- SF SR3.3.2.2 '(\)/'(;00%03-16-0
Letuatien-Cuisuis b e
e-High-High-SG-Water ) ofar) 3perSG D SR 3.3.21 MIC-03-16-0
Level R SR3:323 0007
¢ ECCS- Refer to-FunctionHECCS Actuation)-for-alHinitiation-functionsang- | MIC-03-16-0
AstuatienCoincident with requirements-Refer to Function 11.a (ESFAS Interlocks - Reactor 0007
Reactor Trip, P-4 Trip, P-4) for all requirements.
MIC-03-16-0
0007
(c) The sub-function for trip of all MWF pumps, and closure of the MFIVs and SGWFCVs may be
manually bypassed in MODE 3 below the P-11 (Pressurizer Pressure) interlock.
(d) Low T, coincident with Reactor Trip, P-4 only closes MFW Regulation valves.
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 6 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
6. Emergency Feedwater
Actuation
a. Manual Initiation 1,2,3 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 3.3.21
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-nitiation-funectionsand

requirements.

e. LOOP Signal 1,2,3 3 per bus for F SR 3.3.2.54
each EFW SR 3.3.2.6
train SR 3.3.2.7
f. Trip of all Main 1,2 1 per pump H SR 3.3.2.65
Feedwater SR 3.3.2.87
Pumps
@ N inalTrio-S .
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ESFAS Instrumentation

3.3.2
Table 3.3.2-1 (page 7 of 11)
Engineered Safety Feature Actuation System Instrumentation
APPLICABLE
MODES OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
7. Emergency Feedwater
Isolation
a. Manual Initiation 1,2,3 2 trains per F SR 3.3.2.65
SG
b. Actuation Logic and 1,2,3 2 trains per G SR 3.3.2.2
Actuation Outputs SG SR 3.3.2.43
c. High SG Water Level 1,2,3@) 3 per SG BM.N SR 3.3.2.1
SR 3.3.2.32
SR 3.3.2.7

Coincident with Reactor
Trip, P-4

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

P-4-requirements.

and Refer to Function- 7.d (Emergency Feedwater Isolation - Low Main
No Low Main Steam Line Steam Line Pressure) for all iritiation-funetions-and-requirements.
Pressure
d. Low Main Steam Line 12,3 @ 3 per SG BM.N SR 3.3.2.1
Pressure SR 3.3.2.32
SR 3.3.2.6
SR 3.3.2.7
8. CVCS Isolation
a. Manual Initiation 1,2,3 Trains Aand D F SR 3.3.2.65
b. Actuation Logic and 1,2,3 TrainsAand D G SR 3.3.2.2
Actuation Outputs SR 3.3.2.43
c¢. High Pressurizer Water 1,2,3@ 3 BM.N SR 3.3.21
Level SR 3.3.2.32
SR 3.3.2.6
SR 3.3.2.7
(a) Above the P-11 (Pressurizer Pressure) interlock.
COMANCHE PEAK — UNITS 3 AND 4 3.3.2-23 Revision2
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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
OROTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
9. Turbine Trip
a. Actuation Logic 1,2,3 4-trainsTrains G SR3.3.2.2 MIC-03-16-0
and Actuation Aand D SR 3.3.2.43 0007
Outputs
b. Reactor Trip, Refer to Function 11.a_(ESFAS Interlocks - Reactor Trip, P-4) for all MIC-03-16-0
P-4 P-4-requirements. 0007
c. High-High SG 1 2.6 369 3 per SG BM.N SR 3.3.2.1 MIC-03-16-0
Water Level o SR 3.3.2.32 0007
SR3.3.2.6
SR 3.3.2.7
SR3328 | MIC-03-16-0
0007
10.Reactor Coolant Pump Trip
a. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all-initiationfunctions-and | MIC-03-16-0
requirements. 0007
Coincident with Refer to Function 11.a_(ESFAS Interlocks - Reactor Trip, P-4) for all MIC-03-16-0
Reactor Trip, P-4-requirements. 0007
P-4
11.ESFAS Interlocks
a. Reactor Trip, 1,2,3 3 trains EBB SR 3.3.2.98 | MIC-03-16-0
P-4 0007
b. Pressurizer 1,2,3 3 | SR 3.3.21
Pressure, P-11 SR 3.3.2.32 MIC-03-16-0
SR 3.3.2.76 0007
| MIC-03-16-0
0007

COMANCHE PEAK — UNITS 3 AND 4
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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 Isolation -

Isolation Phase
A - Manual
Initiation

. Containment

Spray - Manual
Initiation

. Actuation Logic

and Actuation

Manual Initiation) for all-iritiatien-functions-and requirements.

Refer to Function 2.a- (Containment Spray - Manual Initiation) for all
initiationfunctions-and-requirements.

SR 3.3.2.2
SR 3.3.2.43

1,2,3,4 Trains A and D L

Outputs

d. ECCS Actuation Refer to Function 1 (ECCS Actuation) for all-nitiation-funectionsand
requirements.

e. Containment 1,2,3,4 3 K, L SR 3.3.21

High Range SR 3.3.2.32

Area Radiation SR3.3.26

SR 3.3.2.7
COMANCHE PEAK — UNITS 3 AND 4 3.3.2-25 Revisien-2
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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,(%e) 3 trains MN-O-PW. X, SR3.3.2.65 MIC-03-16-0
N including A and Y.Z AA 0007
p(#f)
b. Actuation Logic 1,2,3.4,(%e) 3 trains MN-OPW. X, SR3.3.2.2 MIC-03-16-0
and Actuation including A and Y. Z. AA SR3.3.2.43 0007
Output p(#f)
c. MCR Outside Air
Intake Radiation
(1)MCR Outside 1,2,3,4,(e) 2 M-N-O-PU. V. SR3.3.21 MIC-03-16-0
Air Intake Gas - Z.AA SR 3.3.2.32 0007
Radiation SR 3.3.2.6
SR3.3.27 MIC-03-16-0
SR3.328 | 0007
(2)MCR Outside 12.3.4,(k) 2 M-N-OPRU,V. SR33.21 MIC-03-16-0
Air Intake - Z.AA SR3.3.2.32 0007
Particulate SR3.3.26
Radiation SR 3.3.2.7 MIC-03-16-0
g2 0007
(3)MCR Outside 1,2,3,4,() 2 MN-O-PRU. V. SR3.3.21 MIC-03-16-0
Air Intake N Z. AA SR 3.3.2.32 0007
lodine SR3.3.26
Radiation SR 3.3.2.7 MIC-03-16-0
sR2228 | 0007
d. ECCS Actuation Refer to LCO-3.3-2 "ESFASastrumentation;"Function 1; (ECCS MIC-03-16-0
Actuation) for all iritiatien-funetions-and-requirements. 0007
(ke)During movement of -irradiated fuel assemblies. MIC-03-16-0
(mf)Two trains of MCREFS are required to be operable (trains A and D); three trains of MCRATS are 0007

required to be operable (three out of four trains A, B, C, D).

COMANCHE PEAK — UNITS 3 AND 4 3.3.2-26 Revisien2



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 1,2t 3% Trains A and F SR 3.3.2.65
D

b. Actuation Logic 1,2 3% Trains A and ST SR 3.3.2.2

and Actuation D SR 3.3.2.43

Outputs
c. Low-Low Tyy4 1,27t 3R 3 BM.N SR 3.3.21

Signal SR 3.3.2.32

SR3.3.2.6
SR 3.3.2.7
15.Manual Control of ESF

Components
a. Safety VDU 1,2,3.4.5.6 4 trains (6] SR 3.3.2.2
b. COM-2 1,2,3.4.5.6 4 trains P SR3.3.2.2
c. Actuation Logic and Refer to LCO 3.4 through 3.7 for all requirements SR 3.3.2.2

Actuation Outputs applicable to the controlled ESF components. SR 3.3.2.3

) ExeeptwhernallMSH s-are-closed:
COMANCHE PEAK — UNITS 3 AND 4 3.3.2-27 Revision2
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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 ilnstrumentation-fereach Function in Table 3.3.3-1, and for all MIC-03-16-0
four trains of the PAM Display Function, shall be OPERABLE. 0007
APPLICABILITY: MODES 1, 2, and 3.
ACTIONS
NOTE
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 MIC-03-16-0
Instrumentation train to OPERABLE status. 0007
Functions with one
required channel
inoperable.
OR MIC-03-16-0
OR 0007
One train of the PAM
Display Function
inoperable.
B. Required Action and B.1 NOTE MIC-03-16-0
associated Completion 4-ForRCS Hetand-Cold- 0007
Time of Condition A not Legtemperatures—this-
met. Cepnditionisasslicableenbit
atleastenschannelt=atar
Celdb-eeparableincach-
2o Mieteravelanre-
EFW. flow. thi fion
; :
EIIE'EI EEIEI Ifsl oRly-H E';IEE'S.t oRe
i .
e;almalel_e ",' cach I;es|e it
G-
Initiate action in accordance Immediately

with Specification 5.6.5.

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

PAM Instrumentation
3.3.3

CONDITION

REQUIRED ACTION

COMPLETION TIME

C. One or more PAM
Instrumentation
Functions with two
required channels
inoperable.

OR

Two trains of the PAM

Display Function
inoperable.

C.1

Restore one train or one
required channel to
OPERABLE status.

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

Apply the requirements of
Specification 5.5.18.

7 days

7 days

COMANCHE PEAK — UNITS 3 AND 4
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ACTIONS (continued)

PAM Instrumentation
3.3.3

CONDITION REQUIRED ACTION COMPLETION TIME
D. Required Action and D.1 Erterthe-Seondien- tmmediately6 hours
associated Completion referencedBe in
Time of Condition C not FableMODE 3.33-4+forthe-
met. channshk
AND
D.2 Be in MODE 4. 12 hours
E- AsbyReqguired- E4+ BeinMOBES- 6-hours
Aetenbrland
referencad-n— AND
E AsbvR . Nt 4 it . I I ;
COMANCHE PEAK — UNITS 3 AND 4 3.3.3-3 Revision-2
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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 ilnstrumentation Function in Table 3.3.3-1. |g/'0'g;03'16'0
SURVEILLANCE FREQUENCY
SR 3.3.3.1 Perform CHANNEL CHECK-foreachregquired- In accordance MIC-03-16-0
instrumentation-channeHthatisnormally- with the 0007
energized. Surveillance
Frequency Control
Program
SR 3.3.3.2 NOTE
Neutron detectors are excluded from CHANNEL
CALIBRATION.
Perform CHANNEL CALIBRATION. In accordance
with the
Surveillance
Frequency Control
Program
SR 3.3.3.3 Perform MIC for the PAM Instrumentation. In accordance MIC-03-16-0
: 0007
with the
Surveillance
Frequency Control
Program
SR 3.3.34 Perform SAFETY VDU TEST for all four trains of | In accordance MIC-03-16-0
the PAM Display Function. with the 0007
Surveillance
Frequency Control
Program

COMANCHE PEAK — UNITS 3 AND 4 3.3.34 Revisien2



PAM Instrumentation
3.3.3

Table 3.3.3-1 (page 1 of 1)
Post Accident Monitoring Instrumentation

CONDITION-REFERENGED- [MIC-03-16-0
FUNCTION REQUIRED CHANNELS ~ FROM-REQUIRED-AGTON- {0007

B+
1.Wide Range Neutron Flux 2 E
2.Reactor Coolant System (RCS) Hot Leg
Temperature (Wide Range) 4—per—lee&€d’§ E
3.RCS Cold Leg Temperature (Wide Range) 4-pertoopt®3 E
4.RCS Pressure (Wide Range) 2 E
5.Reactor Vessel Water Level 2d) E
6.Containment Pressure 2 E
7.Containment Isolation Valve Position 2 per penetration flow E

path(@)(®)

8.Containment High Range Area Radiation 2 E
9.Pressurizer Water Level 2 E
10.Steam Generator Water Level (Wide Range) 1 per s%eaﬁkgeﬂerateit@ﬁ E
11.Steam Generator Water Level (Narrow Range) 2 per steam-generaterSG E
12.Core Exit Temperature - Quadrant 1 25(0) E
13.Core Exit Temperature - Quadrant 2 Qﬁ(c) E
14.Core Exit Temperature - Quadrant 3 240 E
15.Core Exit Temperature - Quadrant 4 240 E
16.Emergency Feedwater Flow 1 per SGt E
17.Degrees of Subcooling 2 E
18.Main Steam Line Pressure 2 per steam-generatorSG E
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) Notrequired 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.

(c) A-channel-consists-oftwo-core-exitthermeecouples-Two thermocouple channels are required from each of two trains. For each MIC-03-16-0

train, one thermocouple channel is required near the center of the core and one thermocouple channel is required near the core 0007
perimeter.

OPERABLE in all three sections.

COMANCHE PEAK — UNITS 3 AND 4 3.3.3-5 Revisien2



3.3 INSTRUMENTATION

3.3.4 Remote Shutdown Console (RSC)

LCO 3.34

APPLICABILITY:

ACTIONS

The RSC shall be OPERABLE.

MODES 1, 2 and 3.

RSC
3.34

CONDITION

REQUIRED ACTION

COMPLETION TIME

A. RSEOne required
channel or train

inoperable- for the
Display and Control
Function.

OR

One train inoperable for

the Transfer of Control
Eunction.

A1 Restore channel or train to
OPERABLE status.

MIC-03-16-0

30 days
y 0007

B. Required Action and
associated Completion
Time_of Condition A not
met.

B.1 Be in MODE 3.
AND

B.2 Bein MODE 4.

6 hours

| MIC-03-16-0
0007

12 hours

COMANCHE PEAK — UNITS 3 AND 4
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RSC

3.34
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.41 Perform TADOT for-each Transfer Switches. In accordance
with the
Surveillance
Frequency Control
Program
SR 3.34.2 Perform AGFUATHONLOGIGSAFETY VDU TEST | In accordance
for each-RSMS-rainall four trains of the RSC with the
Display Function. Surveillance
Frequency Control
Program
SR 3.34.3 Perform Safety-\BU-TFestCHANNEL CHECK for In accordance
each #rair-ofthe-PSMSRSC Instrumentation with the
Function. Surveillance
Frequency Control
Program
SR 3.34.4 NOTE
Neutron detectors are excluded from CHANNEL
CALIBRATION.
Perform CHANNEL CALIBRATION for each RSC | In accordance
Instrumentation Function. with the
Surveillance
Frequency Control
Program
SR 3.3.4.5 Perform MIC for the RSC. In accordance
with the
Surveillance
Frequency Control
Program
SR 3.3.4.6 Perform TADOT for Actuation Outputs of each In accordance
RCS Control Function. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.3.4-2 Revision2
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3.3 INSTRUMENTATION

LOP Class 1E GTG Start Instrumentation

3.3.5

3.3.5 Loss of Power (LOP) Class 1E Gas Turbine Generator (GTG) Start Instrumentation

LCO 3.35 The following Loss of Power (LOP) Class 1E Gas Turbine Generator MIC-03-16-0
(GTG) Start Instrumentation shall be OPERABLE. 0007
a. Three channels per required bus of the loss of voltage Function
and three channels per required bus of the degraded voltage
Function-shal-be-ORERABLE:, and MIC-03-16-0
0007
b. One train per required bus of the LOP Actuation Function.
APPLICABILITY: MODES 1, 2, 3, and 4,
When associated Class 1E GTG is required to be OPERABLE by
LCO 3.8.2, "AC Sources - Shutdown."
ACTIONS
NOTE
Separate Condition entry is allowed for each Function.
CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more Functions A1 NOTE
with one-ermere MIC-03-16-0
channels per required Fhe-inoperableOne channel 0007
bus inoperable. may be bypassed for up to
4 hours for surveillance
testing-ef. provided the other MIC-03-16-0
channels- on the same bus 0007
are operable or placed in the
trip condition.
Place channel in trip. 6 hours
B. One or more Functions B.1 Restore all but one channel 1 hour
with two or more per_required bus to | MIC-03-16-0
channels per required OPERABLE status. 0007
bus inoperable.

COMANCHE PEAK — UNITS 3 AND 4
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LOP Class 1E GTG Start Instrumentation

3.3.5
ACTIONS (continued)
CONDITION REQUIRED ACTION COMPLETION TIME
C. One train of the LOP C.1  Enterapplicable Condition(s) | Immediately MIC-03-16-0

Actuation Function per and Required Action(s) for 0007
required bus inoperable. the associated Class 1E

GTG made inoperable by
OR LOP Class 1E GTG sStart

finstrumentation.
Required Action and
associated Completion
Time_of Conditions A or MIC-03-16-0
B not met. 0007

COMANCHE PEAK — UNITS 3 AND 4 3.3.5-2 Revisien2



LOP Class 1E GTG Start Instrumentation

3.3.5
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.3.51 Perform GHANNEL-CHECKTADOT for LOP In accordance
undervoltage relays. with the
Surveillance
Frequency Control
Program
SR 3.35.2 Perform FABOTFCHANNEL CALIBRATION for the | In accordance
following LOP undervoltage relays_consistent with | with the
Specification 5.5.21, Setpoint Control Program Surveillance
(SCP). Frequency Control
Program
a. Loss of voltage
b. Degraded voltage
SR 3.353 Perform SHANNEL-CALIBRAHONMIC for LOP In accordance
underveltagerelays-with-Specification 5524+ with the
SetpeirtCentel- R g e iin-elevding- Surveillance
time-delay:Class 1E GTG Start Instrumentation. Frequency Control
Program
a- Loss-of-voltage-
with-a-time-delay-of <2-second
b- Segradedvelingedina-tme-delay—ai<
10-seconds:
COMANCHE PEAK — UNITS 3 AND 4 3.3.5-3 Revision-2
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LOP Class 1E GTG Start Instrumentation

3.35
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY
SR 3.3.54 Perform-ACTUAHON-LOGICTFEST-Perform In accordance MIC-03-16-0
TADOT for GTG control outputs. with the 0007
Surveillance
Frequency Control
Program
SR-3355 Perform TADOT for Glass 1E GTG start Actuation- | In-accordance- MIC-03-16-0
Outputs- with-the- 0007
Surveillanece-
FrequeneyGontrob
Pregmen
COMANCHE PEAK — UNITS 3 AND 4 3.3.54 Revision 2



DAS Instrumentation
3.3.6

3.3 INSTRUMENTATION

3.3.6 Diverse Actuation System (DAS) Instrumentation

LCO 3.3.6 DAS for each function in Table 3.3.6-1 shall be OPERABLE.
APPLICABILITY: According to Table 3.3.6-1.

ACTIONS

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions, | =m--m=mmmmmemmm- NOTES------mnnmmmmmmmme MIC-03-16-0

with one or more 1. The Actuation Logic of one 0007
subsystems or required subsystem, or one required
BAS+Funetienschannels channel may be bypassed
inoperable. for up to 4 hours for
surveillance testing.
provided the Actuation Logic
in the other subsystems or
the other required channels
are OPERABLE.

2. The Actuation Outputs of two
subsystems may be
bypassed for up to 4 hours
for surveillance testing of the
Actuation Outputs from the
other subsystems, or
surveillance testing of the
Rod Drive Motor-Generator
Set Trip Devices.

A.1 Restore required- 30 days
Funetionsubsystem or.

channel to OPERABLE
status.

COMANCHE PEAK — UNITS 3 AND 4 3.3.6-1 Revisien2



ACTIONS (continued)

DAS Instrumentation
3.3.6

COMPLETION TIME

CONDITION REQUIRED ACTION
B. Required Action and B.1  Bein MODE 3. 6 hours MIC-03-16-0
associated Completion 0007
Time of Condition A not AND
met.
B.2 Be in MODE 4. 12 hours
Revision.2

COMANCHE PEAK — UNITS 3 AND 4 3.3.6-2



DAS Instrumentation

3.3.6
SURVEILLANCE REQUIREMENTS
NOTE
Refer to Table 3.3.6-1 to determine which SRs apply for each DAS Function.
SURVEILLANCE FREQUENCY
SR 3.3.6.1 Perform CHANNEL CHECK-fer-each+eguired- In accordance
charrel, with the
Surveillance
Frequency Control
Program
SR 3.3.6.2 Perform COT-anatleg consistent with Specification | In accordance
5.5.21, Setpoint Control Program (SCP). with the
Surveillance
Frequency Control
Program
SR 3.3.6.3 NOTE
The CHANNEL CALIBRATION conducted for the
PSMS in LCO 3.3.1 or 3.3.2 may be credited for
DAS.
Perform a-CHANNEL CALIBRATION en-each- In accordance
reguired-ehannel-consistent with Specification with the
5.5.21, Setpoint Control Program (SCP). Surveillance
Frequency Control
Program
SR 3.3.6.4 Perform ACTUATION LOGIC TEST. In accordance
with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.3.6-3 Revision2
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DAS Instrumentation

3.3.6
Table 3.3.6-1 (page 1 of 2)
Diverse Actuation System Instrumentation
APPLICABLE
MODES OR OTHER
SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS
1. Reactor Trip/ Turbine Trip/ MFW Isolation
a. Manual Initiation 1,2,:3@ 4(b) AB SR 3.3.6.5 MIC-03-16-0
SR3:366 0007
b. Autermatic-Actuation 1,2,3@) 24 subsystems AB SR 3.3.6.4 | MIC-03-16-0
Logic and Actuation SR 3.3.6.5 0007
Outputs
c. Low Pressurizer 1,2,3@) 23 AB SR 3.3.6.1 | MIC-03-16-0
Pressure h SR 3.3.6.2 0007
SR 3.3.6.3
d. High Pressurizer 1,2,3@ 230 AB SR 3.3.6.1 | MIC-03-16-0
Pressure h SR 3.3.6.2 0007
SR 3.3.6.3
e. Low Steam Generator 1,2,3@ 1) per SG for AB SR 3.3.6.1 MIC-03-16-0
Water Level any 23 SGs SR 3.3.6.2 0007
SR 3.3.6.3
f. Rod Drive 1,2,:3@ 2 subsystems AB SR 3.3.6.6 | MIC-03-16-0
Motor-Generator Set Trip (1 for each 0007
Device MG-Set)
2. EFWS Actuation
a. Manual Initiation 123 1(0) AB SR3.3.6.5 | MIC-03-16-0
- 0007
b. Autermatie-Actuation 1,2,3@ 24 subsystems AB SR3.3.6.5 | MIC-03-16-0
Logic and Actuation 0007
Outputs
c. Low Steam Generator Refer to Function 1.e (Reactor Trip/ Turbine Trip/ MFW Isolation - Low | MIC-03-16-0
Water Level Steam Generator Water Level) for all Low-Steam-GeneratorWater 0007

Levelrequirements.

(a) With the Pressurizer Pressure > P-11

(b) Manual ilnitiation.and Manual Control {Functions require operation of 2 switches_on the DHP:; | MIC-03-16-0
(1) £tThe Permissive Switch for DAS HSI, which is common to all Manual Initiation and Manual 0007
Control Functions, and (2) the mManual ilnitiation_or Manual Control switch-erthe-BHP-,
which is unique for each Function. Therefore, a channel consists of both switches and their
respective interfaces to two of the four DAAC subsystems.

(c) Required channels for each of the four DAAC subsystems must be OPERABLE.

COMANCHE PEAK — UNITS 3 AND 4 3.3.6-5 Revisien2



DAS Instrumentation

3.3.6
Table 3.3.6-1 (page 2 of 2)
Diverse Actuation System Instrumentation
APPLICABLE MODES
OROTHER SPECIFIED REQUIRED SURVEILLANCE
FUNCTION CONDITIONS CHANNELS REQUIREMENTS
3. ECCS Actuation
a. Manual Initiation 1,2,3@) 1(b) SR 3.3.6.5
b. Actuation Logic and 1,23 4 subsystems SR3.3.6.4
Actuation Outputs SR 3.3.6.5
c. Low-Low Pressurizer 123 3() SR 3.3.6.1
Pressure a SR 3.3.6.2
SR 3.3.6.3
4. Containment Isolation
a. Manual Initiation 1,2,3@ 1(b) .B SR 3.3.6.5
5. EFW Isolation Valves
a. Manual Control 1,2,3@ 1(b) .B SR 3.3.6.5
for each SG
6. Pressurizer Safety
Depressurization Valves
a. Manual Control 1,2,3@) 1(d) SR 3.3.6.5
b. Actuation Logic and 1,23 4 subsystems SR3.3.6.4
Actuation Outputs SR 3.3.6.5
7. Main Steam
Depressurization Valves
a. Manual Control 1,2,3@ 1(b) SR 3.3.6.5
for each SG
b. Actuation Logic and 1,23 4 subsystems SR3.3.6.4
Actuation Outputs SR 3.3.6.5
8. Main Steam Line Isolation
a. Manual Control 1,23 1(0) SR 3.3.6.5
b. Actuation Logic and 1.2.3@ 4 subsystems SR 3.3.6.4
Actuation Outputs SR 3.3.6.5

(a) With the Pressurizer Pressure > P-11
(b) ©nre-ehannretisManual Initiation and Manual Control Functions require operation of 2 switches on

the DHP: (1) £The Permissive Switch for DAS HSI, which is common to all Manual Initiation/ and
Manual Control functions, and (2) the Manual Initiation or Manual Control switch, which is unique
for each Function. Therefore, a channel consists of both switches and their respective interfaces

to two of the four DAAC subsystems.

(c) Required channels for each of the four DAAC subsystems must be OPERABLE.

COMANCHE PEAK — UNITS 3 AND 4
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RCS Loops - MODE 4
3.4.6

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.6 RCS Loops - MODE 4

LCO 3.4.6 Two RCS loops shall be OPERABLE and one RCS loop shall be in
operation.

OR
Three Residual Heat Removal (RHR) loops shall be OPERABLE and two

RHR loops shall be in operation_and all sources of unborated water shall |PCD_15.4.6-
be isolated. 6

NOTES

1. All reactor coolant pumps (RCPs) and CS/RHR pumps may be
removed from operation for < 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction
of coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

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

2. No RCP shall be started with any RCS cold leg temperature < the
Low Temperature Overpressure Protection (LTOP) arming
temperature specified in the PTLR unless the secondary side water
temperature of each steam generator (SG) is < 50°F above each of
the RCS cold leg temperatures.

APPLICABILITY: MODE 4.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required loop A1 Initiate action to restore a Immediately
inoperable. second loop to OPERABLE

status.

COMANCHE PEAK — UNITS 3 AND 4 3.4.6-1 Revisien2



ACTIONS (continued)

RCS Loops - MODE 4
3.4.6

secured in closed
osition.

CONDITION REQUIRED ACTION COMPLETION TIME
A.2 NOTE
Only required if two RHR
loops are OPERABLE.
Be in MODE 5. 24 hours
B. Two or more required B.1 Suspend operations that Immediately
loops inoperable. would cause introduction of
coolant into the RCS with
OR boron concentration less
than required to meet SDM
Required loop(s) not in of LCO 3.1.1.
operation.
AND
B.2 Initiate action to restore one Immediately
loop to OPERABLE status
and operation.
[ O — NOTE----------- C1 Initiate actions to secure Immediately
Separate Condition entry valve in closed position
is allowed for each except during planned
unborated water source dilution or makeup.
isolation valve.
Following a planned dilution
or makeup, isolate all
----------- NOTE----------- sources of unborated water
Required Action C.2 by initiaing action to secure
must be completed the valves closed within 15
whenever Condition C is minutes.
entered.
AND
One or more valves not C.2 Perform SR 3.1.1.1 (SDM 4 hours

verification)

COMANCHE PEAK — UNITS 3 AND 4

3.4.6-2

DCD_15.4.6-
6



RCS Loops - MODE 4

3.4.6
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.6.1 Verify required RHR or RCS loops are in In accordance
operation._If no RCS loops are in operation, with the DCD_15.4.6-
perform SR 3.4.6.4. Surveillance 6
Frequency
Control Program
SR 3.4.6.2 Verify SG secondary side water levels are =2 13% | In accordance
for required RCS loops. with the
Surveillance
Frequency
Control Program
SR 3.4.6.3 NOTE
Not required to be performed until 24 hours after a
required pump is not in operation.
Verify correct breaker alignment and indicated In accordance
power are available to each required pump. with the
Surveillance
Frequency
Control Program
SR 3464 NOTE E’CD_15-4-6-

Not required to be performed unless no RCPs are

in operation.

Verify each valve that isolates unborated water

In accordance

sources is secured in the closed position. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.4.6-3 Revision 2



RCS Loops - MODE 5, Loops Filled

3.4.7
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.7 RCS Loops - MODE 5, Loops Filled
LCO 34.7 Two residual heat removal (CS/RHR) loops shall be OPERABLE and in

operation, and all sources of unborated water shall be isolated and either: |§CD_15-4-6'
a. One additional RHR loop shall be OPERABLE or
b. The secondary side water level of at least two steam generators

(SGs) shall be =2 13%.

NOTES
The CS/RHR pumps of the loops in operation may be removed from
operation for < 1 hour per 8 hour period provided:

a. No operations are permitted that would cause introduction
of coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

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

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

2. No reactor coolant pump shall be started with one or more RCS
cold leg temperatures < the Low Temperature Overpressure
Protection (LTOP) arming temperature specified in the PTLR
unless the secondary side water temperature of each SG is < 50°F
above each of the RCS cold leg temperatures.

3. All RHR loops may be removed from operation during planned
heatup to MODE 4 when at least one RCS loop is in operation. The |DCD_15.4.6-
requirement for isolation of the unborated water sources is 6
removed as soon as one RCP is in operation.

APPLICABILITY: MODE 5 with RCS Loops Filled.

COMANCHE PEAK — UNITS 3 AND 4 3.4.7-1 Revisien2



ACTIONS (continued)

RCS Loops - MODE 5, Loops Filled

3.4.7

CONDITION REQUIRED ACTION COMPLETION TIME
O —— NOTE----------- CAa Initiate actions to secure Immediately

Separate Condition entry valve in closed position
is allowed for each except during planned
unborated water source dilution or makeup.
isolation valve.

Following a planned dilution

or makeup, isolate all source
----------- NOTE----------- of unborated water by
Required Action C.2 initiaing action to secure the
must be completed valves closed within 15
whenever Condition C is minutes.
entered.

AND
One or more valves not C.2 Perform SR 3.1.1.1 (SDM 4 hours
secured in closed verification)
position.
COMANCHE PEAK — UNITS 3 AND 4 3.4.7-3 Revision2

DCD_15.4.6-
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RCS Loops - MODE 5, Loops Filled

3.4.7
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.71 Verify required RHR loops are in operation. In accordance
with the
Surveillance
Frequency
Control Program
SR 3.4.7.2 Verify SG secondary side water level is =2 13% in In accordance

required SGs.

with the
Surveillance
Frequency
Control Program

SR 34.7.3 NOTE
Not required to be performed until 24 hours after a
required pump is not in operation.

Verify correct breaker alignment and indicated

In accordance

power are available to each required CS/RHR with the
pump. Surveillance
Frequency
Control Program
SR 34.74 NOTE
Not required to be performed unless no RCPs in
operation.

Verify each valve that isolates unborated water

In accordance

sources is secured in the closed position. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.4.7-4 Revision 2

DCD_15.4.6-
6



RCS Loops - MODE 5, Loops Not Filled

3.4.8
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.8 RCS Loops - MODE 5, Loops Not Filled
LCO 34.8 Three residual heat removal (RHR) loops shall be OPERABLE and two
RHR loops shall be in operation, and low-pressure letdown line isolation
valve shall be OPERABLE and all sources of unborated water shall be DCD_15.4.6-
isolated. 6
NOTES
1. One CS/RHR pump may be removed from operation for

< 15 minutes when switching from one loop to another provided:

a. The core outlet temperature is maintained > 10°F below
saturation temperature,

b. No operations are permitted that would cause introduction
of coolant into the RCS with boron concentration less than
required to meet the SDM of LCO 3.1.1; and

C. No draining operations to further reduce the RCS water
volume are permitted.

2. One required RHR loop may be inoperable for < 2 hours for
surveillance testing provided that the other two RHR loops are
OPERABLE and in operation.

APPLICABILITY: MODE 5 with RCS loops not filled.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required RHR loop A Initiate action to restore RHR | Immediately
inoperable. loop to OPERABLE status.
B. One low-pressure B.1 Initiate action to restore Immediately
letdown isolation valve low-pressure letdown line
inoperable. isolation valve to

OPERABLE status.

COMANCHE PEAK — UNITS 3 AND 4 3.4.8-1 Revisien2



ACTIONS (continued)

RCS Loops - MODE 5, Loops Not Filled

3.4.8

secured in closed
osition.

CONDITION REQUIRED ACTION COMPLETION TIME
C. Less than two required CA1 Suspend operations that Immediately
RHR loops OPERABLE. would cause introduction of
coolant into the RCS with
OR boron concentration less
than required to meet SDM
Less than two Required of LCO 3.1.1.
RHR loops in operation.
AND
C.2 Initiate action to restore two Immediately
RHR loops to OPERABLE
status and operation.
| —— NOTE-----=----- D.1 Initiate actions to secure Immediately
Separate Condition entry valve in closed position
is allowed for each except during planned
unborated water source dilution or makeup.
isolation valve.
Following a planned dilution
or makeup, isolate all
----------- NOTE----------- sources of unborated water
Required Action D.2 by initiaing action to secure
must be completed the valves closed within 15
whenever Condition D is minutes.
entered.
AND
One or more valves not D.2 Perform SR 3.1.1.1 (SDM 4 hours

COMANCHE PEAK — UNITS 3 AND 4
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RCS Loops - MODE 5, Loops Not Filled

3.4.8
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.81 Verify required RHR loops are in operation. In accordance
with the
Surveillance
Frequency
Control Program
SR 3.4.8.2 NOTE
Not required to be performed until 24 hours after a
required pump is not in operation.
Verify correct breaker alignment and indicated In accordance
power are available to each required CS/RHR with the
pump. Surveillance
Frequency
Control Program
SR 3.4.8.3 Perform a complete cycle of each low-pressure In accordance
letdown line isolation valve. with the
Surveillance
Frequency Control
Program
SR 3484 NOTE

Not required to be performed unless no RCPs are

in operation.

Verify each valve that isolates unborated water

In accordance

sources is secured in the closed position. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.4.8-3 Revision2
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Pressurizer
349

3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.9 Pressurizer
LCO 3.4.9The pressurizer shall be OPERABLE with:

a. Pressurizer water level < 60% (MODE 1) DCD_16-298
Pressurizer water level < 92% (MODES 2 and 3) and

b. Three groups of pressurizer heaters OPERABLE with the capacity
of each group = 120 kW and capable of being powered from an
emergency power supply.

APPLICABILITY: MODES 1, 2, and 3.

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. Pressurizer water level A1 Be in MODE 3. 6 hours
not within limit.
AND
A.2 Fully insert all rods. 6 hours
AND

A.3  Place Rod Control Systemin | 6 hours
a condition incapable of rod

withdrawal.
AND
A4 Be in MODE 4. 12 hours
B. One required group of B.1 Restore required group of 72 hours
pressurizer heaters pressurizer heaters to
inoperable. OPERABLE status.

COMANCHE PEAK — UNITS 3 AND 4 3.4.9-1 Revisien2



ACTIONS (continued)

Pressurizer
349

CONDITION REQUIRED ACTION COMPLETION TIME
C. Required Action and CA1 Be in MODE 3. 6 hours
associated Completion
Time of Condition B not AND
met.
C.2 Bein MODE 4. 12 hours
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.4.91 Verify pressurizer water level is < 60% in MODE In accordance
1, or £92%_in MODES 2 and 3. with the
Surveillance
Frequency Control
Program
SR 3.4.9.2 Verify capacity of each required group of In accordance
pressurizer heaters is =2 120 kW. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.4.9-2 Revision2
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LTOP System

3.4.12
3.4 REACTOR COOLANT SYSTEM (RCS)
3.4.12 Low Temperature Overpressure Protection (LTOP) System
LCO 3.4.12 An LTOP System shall be OPERABLE with a maximum of two Safety

Injection (SI) pumps and one charging pump capable of injecting into the
RCS and the accumulators isolated and one of the following pressure
relief capabilities:

a. Two residual heat removal (RHR) suction relief valves with

setpoints_specified in the PTLR = 456 psig and < 484 psig, or |€2Cg)_05-03-

b. The RCS depressurized and an RCS vent of = 4.7 square inches.

NOTES
1. Two charging pumps may be made capable of injecting for < 1 hour
for pump swap operations.

2. Accumulator may be unisolated when accumulator pressure is less
than the maximum RCS pressure for the existing RCS cold leg
temperature allowed by the P/T limit curves provided in the PTLR.

APPLICABILITY: MODE 4 when any RCS cold leg temperature is < LTOP arming
temperature specified in the PTLR,
MODE 5,
MODE 6 when the reactor vessel head is on.

COMANCHE PEAK — UNITS 3 AND 4 3.4.12-1 Revisien2



RCS PIV Leakage
3.4.14

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE FREQUENCY

Verify leakage from each RCS PIV is equivalentto | In accordance
< 0.5 gpm per nominal inch of valve size up to a with the_Inservice | MAP-16-401

maximum of 5 gpm at an RCS pressure Testing Program,
2 2215 psig and < 2255 psig. and Surveillance
Frequency Control
Program
AND

Prior to entering
MODE 2
whenever the unit
has been in
MODE 5 for

7 days or more, if
leakage testing
has not been
performed in the
previous 9 months

AND

Within 24 hours
following valve
actuation due to
automatic or
manual action or
flow through the

valve
SR 3.4.14.2 NOTE

Not required to be met when the RHR System

suction valve interlock is disabled in accordance

with SR 3.4.12.7.

Verify RHR System suction valve interlock In accordance

prevents the valves from being opened with a with the

simulated or actual RCS pressure signal Surveillance

= 425 psig. Frequency Control
Program

COMANCHE PEAK — UNITS 3 AND 4 3.4.14-4 Revisien2



RWSP

3.54
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.5.4.1 NOTE In accordance
Only required to be performed when containment | with the
air temperature is < 32°F or > 120°F. Surveillance
Frequency Control
Program
Verify RWSP borated water temperature is =2 32°F
and < 120°F.
SR 3.54.2 Verify RWSP borated water volume is = 683;346- | In accordance
galens76,600 ft2 (573,000 gallons). with the
Surveillance
Frequency Control
Program
SR 3.54.3 Verify RWSP boron concentration is 2 4000 ppm In accordance
and <4200 ppm. with the
Surveillance
Frequency Control
Program
SR 3.54.4 Verify isotopic concentration of B-10 in the RWSP | In accordance
is = 19.9% (atom percent). with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.5.4-2 Revision-2
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MSSVs

3.7.1
Table 3.7.1-2 (page 1 of 1)
Main Steam Safety Valve Lift Settings
VALVE NUMBER
LIFT
STEAM GENERATOR SETTING
(psig = 1%)
#1 #2 #3 #4
MSA/509A MS-\/509B MS-\/509C MS\/509D 1185
MSS-SRV-509A MSS-SRV-509B MSS-SRV-509C MSS-SRV-509D
MSA/510A MS/540B MS\/510C MS-\/540D 1215
MSS-SRV-510A MSS-SRV-510B MSS-SRV-510C MSS-SRV-510D
MSABE5HA MS\/514B MS 514G MsS\/514D 1244
MSS-SRV-511A MSS-SRV-511B MSS-SRV-511C MSS-SRV-511D
MSAB12A MS\/542B MS\/542C MS\/542D 1244
MSS-SRV-512A MSS-SRV-512B MSS-SRV-512C MSS-SRV-512D
MS-\/513A MS\/543B MS\/543C MsS\/543D 1244
MSS-SRV-513A MSS-SRV-513B MSS-SRV-513C MSS-SRV-513D
MSAB514A MS\/5144B MS\/544C MS\/544D 1244

MSS-SRV-514A

MSS-SRV-514B

MSS-SRV-514C

MSS-SRV-514D

COMANCHE PEAK — UNITS 3 AND 4

3.7.1-4
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CCW System

3.7.7
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.71 NOTE
Isolation of CCW flow to individual components
does not render the CCW System inoperable.
Verify each CCW manual, power operated, and In accordance
automatic valve in the flow path servicing safety with the
related equipment, that is not locked, sealed, or Surveillance
otherwise secured in position, is in the correct Frequency Control
position. Program
SR 3.7.7.2 Verify train leakage for each CCW train is less In accordance
than 3 gallons per hour. with the
Surveillance
Frequency Control
Program
SR 3.7.7.3 Verify total subsystem leakage for CCW valving In accordance
used to isolate non-safety piping is less than 25 with the
gallons per 7 days. Surveillance
Frequency Control
Program
SR 3.7.7.24 Verify each CCW automatic valve in the flow path | In accordance
that is not locked, sealed, or otherwise secured in | with the
position, actuates to the correct position on an Surveillance
actual or simulated actuation signal. Frequency Control
Program
SR 3.7.7.35 Verify each CCW pump starts automatically on an | In accordance
actual or simulated actuation signal. with the
Surveillance
Frequency Control
Program
COMANCHE PEAK — UNITS 3 AND 4 3.7.7-2 Revision-2
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3.7 PLANT SYSTEMS

3.7.9

LCO 3.7.9

Ultimate Heat Sink (UHS)

fans and three OPERABLE transfer pumps.

APPLICABILITY:

MODES 1, 2, 3, and 4.

UHS
3.7.9

Three UHS cooling towers shall be OPERABLE including their associated

ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
A. One required cooling A1 Restore three cooling towers | 72 hours
tower with associated with associated fans to
cooling tower fans OPERABLE status.
inoperable.
OR
A2 e NOTES-------------
This Required Action is not
applicable in MODE 4.
Apply the requirements of 72 hours
Specification 5.5.18.
B. One or more required B.1 Verify that water temperature | eOnce per hour
UHS basins with water of the UHS is < 9593°F
temperature not within averaged over the previous
limits. 24 hour period.
C. One or more required CA1 Restore water level(s) to 72 hours
UHS basins with water within limits.
level not within limits.
D. One or more required D.1 Restore the transfer pump(s) | 7 days
UHS transfer pump(s) to OPERABLE status.
inoperable.
OR
D.2.1 Implement an alternate 7 days
method of basin transfer.
AND
D.2.2 Restore the transfer pump(s) | 31 days

to OPERABLE status.

COMANCHE PEAK — UNITS 3 AND 4

3.7.9-1
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ACTIONS (continued)

UHS
3.7.9

CONDITION REQUIRED ACTION COMPLETION TIME
E. Required Action E.1 Be in MODE 3. 6 hours
and associated
Completion Time of AND
Condition A, B, C, or
D not met. E.2 Be in MODE 5. 36 hours
OR
UHS inoperable for
reasons other than
Condition A, B, C, or D.
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.91 Verify each required UHS basin water In accordance
levelinventory is = 2,800,000 gallons. with the
Surveillance
Frequency Control
Program
SR 3.7.9.2 Verify water temperature of UHS is < 93°F. In accordance
with the
Surveillance
Frequency Control
Program
SR 3.7.9.3 Operate each cooling tower fan for = 15 minutes. | In accordance
with the
Surveillance
Frequency Control
Program
SR 3.794 Verify each cooling tower fan starts automatically | In accordance
on an actual or simulated actuation signal. with the
Surveillance
Frequency Control
Program
SR 3.7.9.5 Verify each UHS transfer pump starts on manual In accordance

actuation.

with the Inservice
Testing Program

COMANCHE PEAK — UNITS 3 AND 4
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Annulus Emergency Exhaust System

3.7.11
SURVEILLANCE REQUIREMENTS
SURVEILLANCE FREQUENCY
SR 3.7.11.1 Operate each Annulus Emergency Exhaust In accordance
System train for = 15 minutes. with the
Surveillance
Frequency Control
Program
SR 3.7.11.2 Perform required Annulus Emergency Exhaust In accordance
System filter testing in accordance with the with the VFTP
Ventilation Filter Testing Program (VFTP).
SR 3.7.11.3 Verify each Annulus Emergency Exhaust System | In accordance
train actuates on an actual or simulated actuation | with the
signal. Surveillance
Frequency Control
Program
SR 3.7.11.4 Verify the associated room can be maintained ata | In accordance
pressure < -0.25 inches water gauge relative to with the
atmespheriepressuresurrounding areas using Surveillance
one Annulus Emergency Exhaust System train Frequency Control
during the accident condition at a flow rate of Program
< 5600 cfm within 240 seconds after a start
signal.
COMANCHE PEAK — UNITS 3 AND 4 3.7.11-2 Revision-2

| DCD_14.03.
07-55



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.4 Radioactive Effluent Controls Program (continued)

i. Limitations on the annual and quarterly doses to a member of the public from
iodine-131, iodine-133, tritium, and all radionuclides in particulate form with
half lives > 8 days in gaseous effluents released from each unit to areas beyond
the site boundary, conforming to 10 CFR 50, Appendix |, and

j Limitations on the annual dose or dose commitment to any member of the public,
beyond the site boundary, due to releases of radioactivity and to radiation from
uranium fuel cycle sources, conforming to 40 CFR 190.

The provisions of SR 3.0.2 and SR 3.0.3 are applicable to the Radioactive Effluent
Controls Program surveillance frequency.

5.5.5 Component Cyclic or Transient Limit

This program provides controls to track the FSAR Ghapter3Subsection 3.9.1, cyclic and |MIC-03-16-0
transient occurrences to ensure that components are maintained within the design limits. 005

5.5.6 Prestressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation in prestressed
concrete containments, including effectiveness of its corrosion protection medium, to
ensure containment structural integrity. The program shall include baseline
measurements prior to initial operations. The Tendon Surveillance Program, inspection
frequencies, and acceptance criteria shall be in accordance with Section XI,

Subsection IWL of the ASME Boiler and Pressure Vessel Code and applicable addenda
as required by 10 CFR 50.55a, except where an alternative, exemption, or relief has been
authorized by the NRC.

The provisions of SR 3.0.3 are applicable to the Tendon Surveillance Program inspection
frequencies.

5.5.7 Reactor Coolant Pump Flywheel Inspection Program

This program shall provide for the inspection of each reactor coolant pump flywheel per
the recommendations of Regulatory Position C.4.b of Regulatory Guide 1.14, Revision 1,
August 1975.

In lieu of Position C.4.b(1) and C.4.b(2), a qualified in-place UT examination over the
volume from the inner bore of the flywheel to the circle one-half of the outer radius or a
surface examination (MT and/or PT) of exposed surfaces of the removed flywheels may
be conducted at 20 year intervals.

COMANCHE PEAK — UNITS 3 AND 4 5.5-4 Revisien2



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.11 Ventilation Filter Testing Program (VFTP)

A program shall be established to implement the following required testing of Engineered
Safety Feature (ESF) filter ventilation systems at the frequencies specified in accordance
with Regulatory Guide 1.52, Revision 3, ASME N510-1989, and AG-1.

a. Demonstrate for each of the ESF systems that an inplace test of the high
efficiency particulate air (HEPA) filters shows a penetration and system bypass
< 0.05% when tested in accordance with Regulatory Guide 1.52, Revision 3, and
ASME N510-1989 at the system flowrate specified below + 10%.

ESF Ventilation System Flowrate
Main Control Room Emergency Filtration System 3600 cfm
(MCREFS)
Annulus Emergency Exhaust System (AEES) 5600 cfm
b. Demonstrate for each of the ESF systems that an inplace test of the charcoal

adsorber shows a penetration and system bypass < 0.05% when tested in
accordance with Regulatory Guide 1.52, Revision 3, and ASME N510-1989 at the
system flowrate specified below + 10%.

ESF Ventilation System Flowrate
MCREFS 3600 cfm
C. Demonstrate for each of the ESF systems that a laboratory test of a sample of the

charcoal adsorber, when obtained as described in Regulatory Guide 1.52,
Revision 3, shows the methyl iodide penetration less than the value specified
below when tested in accordance with ASTM D3803-1989 at a temperature of
30°C (86°F) and the relative humidity specified below.

ESF Ventilation System Penetration RH Face Velocity
MCREFS 2.5% 70% 2400 fpm

COMANCHE PEAK — UNITS 3 AND 4 5.5-10 Revisien2

| DCD_16-136

|DCD_16-136



Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.14 Technical Specifications (TS) Bases Control Program

This program provides a means for processing changes to the Bases of these Technical

Specifications.

a. Changes to the Bases of the TS shall be made under appropriate administrative
controls and reviews.

b. Licensees may make changes to Bases without prior NRC approval provided the
changes do not require eitherany_of the following:

1.

A change in the plant specific TS incorporated in the combined license;-ef

2. behangete-thevupdaied FEAR o Pasecthatrecuires bl SErevE
pursuantto10-CER-50-59-A change to or a departure from Tier 1 or Tier 2*
information in the FSAR pursuant to 10 CFR 52.98(c)(1):

3. A change to or a departure from Tier 2 information in the FSAR pursuant to
10 CFR 52.98(c)(1) that requires prior NRC approval;

4. A change to site-specific information in the FSAR pursuant to 10 CFR
52.98(c)(2) that requires prior NRC approval; or

5. Any other change to the Bases that requires prior NRC approval.

C. The Bases Control Program shall contain provisions to ensure that the Bases are

maintained consistent with the FSAR as updated.

d. Proposed changes that meet the criteria of Specification 5.5.14b above shall be
reviewed and approved by the NRC prior to implementation. Changes to the
Bases implemented without prior NRC approval shall be provided to the NRC on a
frequency consistent with 10 CFR 50.71(e).

5.5.15 Safety Function Determination Program (SFDP)

This program ensures loss of safety function is detected and appropriate actions taken.
Upon entry into LCO 3.0.6, an evaluation shall be made to determine if loss of safety
function exists. Additionally, other appropriate actions may be taken as a result of the
support system inoperability and corresponding exception to entering supported system
Condition and Required Actions. This program implements the requirements of

LCO 3.0.6. The SFDP shall contain the following:

a. Provisions for cross-train checks to ensure a loss of the capability to perform the
safety function assumed in the accident analysis does not go undetected,

b. Provisions for ensuring the plant is maintained in a safe condition if a loss of
function condition exists,

COMANCHE PEAK — UNITS 3 AND 4 5.5-14 Revisien2
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Programs and Manuals
5.5

5.5 Programs and Manuals

5.5.20 Control Room Envelope Habitability Program (continued)

e.

The quantitative limits on unfiltered air inleakage into the CRE. These limits shall
be stated in a manner to allow direct comparison to the unfiltered air inleakage
measured by the testing described in paragraph c. The unfiltered air inleakage
limit for radiological challenges is the inleakage flow rate assumed in the licensing
basis analyses of DBA consequences. Unfiltered air inleakage limits for
hazardous chemicals must ensure that exposure of CRE occupants to these
hazards will be within the assumptions in the licensing basis.

The provisions of SR 3.0.2 are applicable to the Frequencies for assessing CRE
habitability, determining CRE unfiltered inleakage, and measuring CRE pressure
and assessing the CRE boundary as required by paragraphs ¢ and d,
respectively.

5.5.21 Setpoint Control Program (SCP)

a.

The Setpoint Control Program (SCP) implements the regulatory requirement of 10
CFR 50.36_(c)(1)(ii)_(A) that technical specifications will include items in the
category of limiting safety system settings (LSSS), which are settings for
automatic protective devices related to those variables having significant safety
functions.

The Nominal Trip Setpoint (NTSP), Allowable Value (AV), Performance Test
Acceptance Criteria (PTAC); and Calibration Tolerance (CT) for each Technical
Specification required automatic protection instrumentation function_(i.e., reactor
trip, ESFAS actuation and permissive interlocks) shall be calculated in
conformance with the instrumentation setpoint methodology previously reviewed
and approved by the NRC in [Title, Revision No., dated Month dd, yyyy,
(MLxxxxxxxxx)], and the conditions stated in the associated NRC safety
evaluation, [Letter to MHI from NRC, Title, dated Month; dd, yyyy, (MLXXXXXXXXX)].

For each Technical Specification required automatic protection instrumentation
function implemented with a digital-bistablefunetierconventional analog bistable,
performance of a CHANNEL-CAHBRAHONCOT surveillance shall include the
following:

i _Ilas found-eatibration Sle:t”gl values are-nside the t”el © dedFI"'!"t;S Eel

j -The as-found value of the instrument
channel trip setting shall be compared with the previous as-left value of the
specified NTSP.

| MIC-03-16-0

0007

MIC-03-16-0
0007

MIC-03-16-0
0007

MIC-03-16-0
0007

MIC-03-16-0
0007
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as-found value of the instrument channel trip setting differs from MIC-03-16-0
the previous as-left value or the specified NTSP by more than the |0007
PTAC. but less than the specified AV, then the instrument channel
shall be evaluated to verify that it is functioning in accordance with
its design basis before declaring the surveillance requirement met
and returning the instrument channel to service. This condition
shall be dispositioned by the plant’s corrective action program.

- 3 )

. ired_includi I . rod by 10 CER 50.36
vHRersiermetiepretestive-davisesdeneinsticnasreanired:
the as-found value of the instrument channel trip setting differs
from the specified NTSP by more than the specified AV, then the
surveillance requirement is not met and the instrument channel
shall be immediately declared inoperable.

2. The instrument channel trip setting shall be set or confirmed to be within
the specified CT around the NTSP at the completion of each COT-analeg_ | MIC-03-16-0
surveillance: otherwise the surveillance—G¥-is-a-twe-sidedimit-controfied- |07

Byrslantoreceduresandisbsicalhafunstionot EC A BC A cr e

COMANCHE PEAK — UNITS 3 AND 4 5.5-21 Revisien2



Programs and Manuals

5.5
combination-of-beth- requirement is not met and the instrument channel MIC-03-16-0
shall be immediately declared inoperable. 0007
d. For each Technical Specification required automatic protection instrumentation
function implemented with a-binary-senser{e-gpressure-switches- UV +elaysia_ '(\)4()'00%03'16-0

conventional analog bistable, the difference between the instrument channel trip
settings as-found value and_either the previous as-left-trip-setting value or the
specified NTSP shall be trended and evaluated to verify that the instrument
channel is functioning in accordance with its design basis.

e. For each Technical Specification required automatic protection instrumentation
function implemented with a digital-bistable-funetienbinary sensor (e.q.. pressure | MIC-03-16-0
switches. UV relays), a performance of a CHANNEL CALIBRATION surveillance | %997
shall include the following:

1. The as-found value of the instrument channel state change shall be
compared with the previous as-left value or the specified NTSP.

i If the as-found value of the instrument channel state change differs
from the previous as-left value or the specified NTSP by more than
the PTAC, but less than the specified AV, then the instrument
channel shall be evaluated to verify that it is functioning in
accordance with its design basis before declaring the surveillance
requirement met and returning the instrument channel to service.
This condition shall be dispositioned by the plant’s corrective action

program.

ii. If the as-found value of the instrument channel state change differs
from the specified NTSP by more than the specified AV, then the
surveillance requirement is not met and the instrument channel
shall be immediately declared inoperable.

2. The instrument channel state change shall be set or confirmed to be within
the specified CT around the NTSP at the completion of each CHANNEL
CALIBRATION surveillance; otherwise, the surveillance requirement is not
met and the instrument channel shall be immediately declared inoperable.

f. For each Technical Specification required automatic protection instrumentation
function implemented with a binary sensor, the difference between the instrument
channel ealibration-setting {02550 75-and-100-percent)state change as-found
and_either the previous as-left values_or the specified NTSP shall be trended and
evaluated to verify that the instrument channel is functioning in accordance with
its design basis.

g. For each Technical Specification required automatic protection instrumentation
function implemented with an analog bistable-funetion;sensor (e.g., pressure MIC-03-16-0
transmitter), performance of a CHANNEL CALIBRATION surveillance shall 0007

include the following:
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1. The as-found value of the instrument channel calibration setting shall be | MIC-03-16-0
compared with the previous as-left value or the specified calibration setting | 0007
at five calibration settings corresponding to 0%. 25%. 50%. 75% and
100% of the instrument range.

i If any as-found calibration setting value is outside the two-sided
limits of “previous as-left value + PTAC” or “calibration setting +
PTAC.” but inside the specified limits of + AV, then the instrument
channel shall be evaluated to verify that it is functioning in
accordance with its design basis before declaring the surveillance
requirement met and returning the instrument channel to service.
This condition shall be dispositioned by the plant’s corrective action

program.

ii. If any as-found calibration setting value is outside of the two-sided
limits of + AV, then the surveillance requirement is not met and the
instrument channel shall be immediately declared inoperable.

2. The instrument channel calibration settings shall be set or confirmed to be
within the specified CT around the five calibration settings (0%. 25%. 50%.
75%. and 100%) at the completion of each CHANNEL CALIBRATION
surveillance; otherwise, the surveillance requirement is not met and the
instrument channel shall be immediately declared inoperable.

h. For each Technical Specification required automatic protection instrumentation
function implemented with an analog sensor, the difference between the
instrument channel trpcalibration setting ( 0%, 25%. 50%. 75% and 100%)
as-found value and_either the_previous as-left tip-settirg-value or the specified
NFSPcalibration setting shall be trended and evaluated to verify that the
instrument channel is functioning in accordance with its design basis.

i. The SCP shall establish a document containing the current values of the specified
NTSP, AV, PTAC, and CT for each Technical Specification required automatic
protection instrumentation function, and references to the calculation
documentation. Changes to this document shall be governed by the regulatory
requirements of 10 CFR 50.59. In addition, changes to the specified NTSP, AV,
PTAC, and CT values shall be governed by the approved setpoint methodology.
This document, including any midcycle revisions or supplements, shall be | MIC-03-16-0
provided upon issuance for each reload cycle to the NRC. 0007

- For each Technical Specification required automatic protection instrumentation MIC-03-16-0
function implemented with a digital bistable, the Nominal Trip Setpoint value shall 0007
be confirmed during the software MEMORY INTEGRITY CHECK (MIC).

5.5.22 Technical Requirements Manual (TRM)

The TRM contains selected requirements which do not meet the criteria for inclusion in
the Technical Specification but are important to the operation of Comanche Peak Units 3
and 4.
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5.6 Reporting Requirements

5.6.4 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE LIMITS REPORT
(PTLR)

a. RCS pressure and temperature limits for heat up, cooldown, low temperature
operation, criticality, and hydrostatic testing, LTOP arming, as well as heatup and |'VIIC -03-16-0
cooldown rates shall be established and documented in the PTLR for the 0005
following:

3.4.3, “RCS Pressure and Temperature (P/T) Limits”
3.4.12, “Low Temperature Overpressure Protection System”

b. The analytical methods used to determine the RCS pressure and temperature
limits shall be those previously reviewed and approved by the NRC, specifically
those described in the MUAP-09016, “Pressure and Temperature Limits Report”

C. The PTLR shall be provided to the NRC upon issuance for each reactor vessel
fluence period and for any revision or supplement thereto.

5.6.5 Post Accident Monitoring Report

When a report is required by Condition B of LCO 3.3.3, "Post Accident Monitoring (PAM)
Instrumentation," a report shall be submitted within the following 14 days. The report
shall outline the preplanned alternate method of monitoring, the cause of the inoperability,
and the plans and schedule for restoring the instrumentation channels of the Function to
OPERABLE status.

5.6.6 Tendon Surveillance Report

Any abnormal degradation of the containment structure detected during the tests required
by the Prestressed Concrete Containment Tendon Surveillance Program shall be
reported to the NRC within 30 days. The report shall include a description of the tendon
condition, the condition of the concrete (especially at tendon anchorages), the inspection
procedures, the tolerances on cracking, and the corrective action taken.
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Bases — Tracking Report Revision List

Change ID
No.

Section

TS
Rev 2
Page*

Reason for
change

Change Summary

Rev
. of
T/R

MIC-03-16-
00007

B3.1.9

B 3.3.1

B 3.3.2

B 3.3.3

B 3.3.4

Table B
3.3.4-1
(Sheets
1,2)(New
Table)
Table B
3.34-2
(Sheets
1,2,3)(ne
w Table)

B.3.3.5

B.3.3.6

B 3.1.9-7

B 3.3.1-1
through B
3.3.1-51
[B 3.3.1-1
through B
3.3.1-67]
B 3.3.2-1
through B
3.3.2-60
[B 3.3.2-1
through B
3.3.2-94]
B 3.3.3-1
through B
3.3.3-12
[B 3.3.3-1
through B
3.3.3-18]
B 3.3.4-1
through B
3.3.4-4
[B 3.3.4-1
through B
3.3.4-9]
B 3.3.4-4
[B 3.3.4-10
B 3.3.4-11]

B 3.3.4-4
[B3.3.4-12
through B
3.3.4-14]

B 3.3.5-1
through B
3.3.5-7
[B3.3.5-1
through B
3.3.5-11]
B 3.3.6-1
through B
3.3.6-12
[B3.3.6-1

Consistency
with DCD
changes
identified by
MIC-03-16-
00007.

Revised the sections listed in Section
column based on the MHI/NRC DCD
Technical Specifications meeting on
1/17/2012.
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Change ID
No.

Section

TS
Rev 2
Page*
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change

Change Summary

Rev
. of
T/R

through B
3.3.6-19]

DCD_16-
304

B3.1.4
B3.1.6
B3.23
B 3.4.1

B 3.4.16
B 3.5.1
B 3.7.15

B3.1.4-8
B 3.1.6-5
B 3.2.3-6
B3.4.1-3
[B 3.4.1-3
B 3.4.1-4]
B 3.4.16-5
B 3.5.1-8
B 3.7.15-2

Reflect
Response to
DCD RAI No.
816

Clarified the basis of the surveillance
requirements.

CTS-01463

B3.2.1

B 3.2.1-10

Correction

Deleted unnecessary return.

CTS-01471

B 3.4.3

B 3.4.3-3

Editorial

Numbered the last paragraph as “c” in
consistency with DCD.

DCD_15.4.
6-6

B3.4.6

B 3.4.7

B3.4.38

B 3.4.6-1
B 3.4.6-3
through B
3.4.6-5
[B 3.4.6-1
through B
3.4.6-7]

B 3.4.7-1
through B
3.4.7-5
[B 3.4.7-1
through

B 3.4.7-7]
B 3.4.8-1
through B
3.4.8-4
[B 3.4.8-1
through B
3.4.8-5
and

B 3.4.8-7]

Reflect
Response to
DCD RAI
No.682

Added new sentences and revised
each item in consistency with DCD.

CTS-01472

B3.4.6

B 3.4.6-3

Editorial

Added "(" to LCO 3.9.5.
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Change ID | Section TS Reason for Change Summary Rev
No. Rev 2 change . of
Page* T/R
CTS-01473 | B3.4.8 B 3.4.8-3 Editorial Inserted space between “to” and 0
[B 3.4.8-4] “criticality” in second sentence of C.1
and C.2.
MAP-16- B3.4.8 B 3.4.8-4 Consistency Inserted “every 12 hours” after “This SR 0
404 [B 3.4.8-6] | with DCD requires verification” in the first
sentence of SR 3.4.8.1.
DCD_16- B3.4.9 B 3.4.9-1 Reflect Added new sentences and revised 0
298 through B | Response to | each item in consistency with DCD.
3.4.9-4 DCD RAI
[B 3.4.9-5] | No.399
[B 3.4.9-6]
MIC-03-16- | B 3.4.12 | B 3.4.12-4 | Correction Corrected reference numbers from 5 0
00004 to6and6to7.
MAP-16- B 3.4.12 | B 3.4.12-5 | Consistency Deleted third sentence in the first 0
405 with DCD paragraph in consistency with DCD.
CTS-01474 | B3.4.14 | B 3.4.14-6 | Editorial Inserted space between “of” and “900” 0
in the first sentence of SR 3.4.14.2.
MAP-16- B 3.5.1 B 3.5.1-4 Consistency Revised 19.9 atom percent to 10.9 atom 0
406 with DCD percent in consistency with DCD.
MAP-16- B 3.5.2 B 3.5.2-7 Consistency Deleted following from SR 3.5.2.4: 0
407 with DCD “Testing Program of the ASME Code.
The ASME Code provides the”
CTS-01475 | B 3.6.3 B 3.6.3-5 Editorial Combined 1% and 2" paragraph. 0
MAP-16- B 3.6.3 B 3.6.3-12 | Consistency Deleted “(from 184 days)” in 0
408 with DCD consistency with DCD.
CTS-01476 | B3.7.5 B 3.7.5-3 Editorial Split 3" paragraph in LCO into 3 0
paragraphs.
DCD _09.02 |B3.7.7 | B3.7.7-1 Response to | Added description about CCWS 0
.02-84 DCD RAI No. | capability to support all operating
774 modes, including accident conditions.
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Change ID | Section TS Reason for Change Summary Rev
No. Rev 2 change . of
Page* T/R
DCD_09.02 | B 3.7.7 B 3.7.7-4 | Reflect Added surveillance requirement and 0
.02-49 [B 3.7.7-5] | Response to | associated Bases to verify system
[B 3.7.7-6] | DCD RAI leakage in consistent with DCD.
No.571
CTS-01477 |B3.7.7 [B3.7.7-3 | Editorial Combined 2" paragraph and 3™ 0
paragraph in SR 3.7.7.1.
CTS-01478 | B3.7.9 B 3.7.9-1 Correction Corrected description to include LOOP 0
scenario in consistency with DCD.
CTS-01478 | B3.7.9 B 3.7.9-2 Correction Corrected to relocate description of 0
LOOP scenario in consistency with
DCD.
CTS-01478 | B3.7.9 B 3.7.9-3 Correction Corrected description of UHS basin 0
temperature as 93°F in consistency with
DCD.
MAP-16- B3.7.9 B 3.7.9-5 Consistency Replaced “Design Basis Accident” with 0
409 with DCD “design basis LOCA or safe shutdown
with LOOP” in consistency with DCD.
MAP-16- B3.7.9 B 3.7.9-6 Consistency Revised SR 3.7.9.5 description. 0
409 with DCD and | Deleted “—* between “normal” and
correction “operating” and replaced “ESWS” with
“UHS” in 2™ sentence of 1! paragraph
of SR 3.7.9.7 for correction.
MAP-16- B 3.7.10 | B 3.7.10-3 | Consistency Inserted “or isolation mode, as required” 0
410 with DCD and | at the end of second sentence and
correction corrected wording from “moded” to
‘mode”.
MAP-16- B 3.7.11 | B3.7.11-2 | Consistency Inserted “SAFETY” between “design 0
411 with DCD basis is” and “established by” in the first
sentence in consistency with DCD.
CTS-01480 | B3.7.13 | B 3.7.13-1 | Editorial Deleted extra period in the last 0
sentence of the BACKGROUND
section.
MAP-16- B 3.9.2 B 3.9.2-3 Consistency Inserted following sentences between 0
412 with DCD second sentence and third sentence:

“The boron concentration is checked
every 72 hours during MODE 6 under
SR 3.9.1.1. This Surveillance
demonstrates that the valves are closed
through a system walkdown.” in
consistency with DCD.
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No. Rev 2 change . of
Page* T/R
MIC-03-16- | B 3.9.4 B 3.9.4-4 | Correction Revised 0
00008 (Incorporated “ALTERNATIONS” to
changes “‘“ALTERATIONS”
applied to the
DCD Chapter
16)
CTS-01464 | B 3.9.8 B 3.9.8-1 Correction Revised “Chapter 15” to “FSAR 0

Chapter 15”.

*Page numbers for the attached marked-up pages may differ from the revision 1 page numbers due to text additions
and deletions. When the page numbers for the attached pages do differ, the page number for the attached page is
shown in brackets.

Bases_5




Rod Group Alignment Limits
B3.14

BASES

ACTIONS (continued)

increasing the RCS boron concentration to provide negative reactivity, as
described in the Bases for LCO 3.1.1. The required Completion Time of
1 hour for initiating boration is reasonable, based on the time required for
potential xenon redistribution, the low probability of an accident occurring,
and the steps required to complete the action. This allows the operator
sufficient time to align the required valves and start the boric acid pumps.
Boration will continue until the required SDM is restored.

D.2

If more than one rod is found to be misaligned or becomes misaligned
because of bank movement, the unit conditions fall outside of the accident
analysis assumptions. Since automatic bank sequencing would continue to
cause misalignment, the unit must be brought to a MODE or Condition in
which the LCO requirements are not applicable. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours.

The allowed Completion Time is reasonable, based on operating
experience, for reaching MODE 3 from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE SR 3.1.4.1
REQUIREMENTS

Verification that individual rod positions are within alignment limits provides | PCD_16-304
a history that allows the operator to detect a rod that is beginning to deviate
from its expected position.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.14.2

Verifying each control rod is OPERABLE would require that each rod be
tripped. However, in MODES 1 and 2 with Kg¢ 2 1.0, tripping each control
rod would result in radial or axial power tilts, or oscillations. Exercising
each individual control rod provides increased confidence that all rods
continue to be OPERABLE without exceeding the alignment limit, even if
they are not regularly tripped. Moving each control rod by 10 steps will not
cause radial or axial power tilts, or oscillations, to occur.
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Control Bank Insertion Limits
B 3.1.6

SURVEILLANCE
REQUIREMENTS

SR 3.1.6.1

This Surveillance is required to ensure that the reactor does not achieve
criticality with the control banks below their insertion limits.

The estimated critical position (ECP) depends upon a number of factors,
one of which is xenon concentration. If the ECP was calculated long before
criticality, xenon concentration could change to make the ECP substantially
in error. Conversely, determining the ECP immediately before criticality
could be an unnecessary burden. There are a number of unit parameters
requiring operator attention at that point. Performing the ECP calculation
within 4 hours prior to criticality avoids a large error from changes in xenon
concentration, but allows the operator some flexibility to schedule the ECP
calculation with other startup activities.

SR 3.1.6.2

Verification of the control bank insertion limits are periodically performed to

detect control banks that may be approaching the insertion limits.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.1.6.3

When control banks are maintained within their insertion limits as checked
by SR 3.1.6.2 above, it is unlikely that their sequence and overlap will not
be in accordance with requirements provided in the COLR. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

REFERENCES

1. 10 CFR 50, Appendix A, GDC 10, GDC 26, GDC 28.
2. 10 CFR 50.46.

3. FSAR Section 15.1, 15.4 and Subsection 15.0.0.2.
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PHYSICS TESTS Exceptions - MODE 2
B3.1.9

BASES

SURVEILLANCE SR 3.1.91
REQUIREMENTS
The power range and intermediate range neutron detectors must be
verified to be OPERABLE in MODE 2 by LCO 3.3.1, "Reactor Trip System
(RTS) Instrumentation." A CHANNEL CALIBRATION is performed on each
power range and intermediate range channel_per SR 3.3.1.9. consistent MIC-03-16-0
with Specification 5.5.21, Setpoint Control Program (SCP), prior to initiation 0007
of the PHYSICS TESTS. This will ensure that the RTS is properly aligned
to provide the required degree of core protection during the performance of
the PHYSICS TESTS.

SR 3.1.9.2

Verification that the RCS lowest loop T, is 2 541°F will ensure that the
unit is not operating in a condition that could invalidate the safety analyses.
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.1.9.3

Verification that the THERMAL POWER is < 5% RTP will ensure that the
plant is not operating in a condition that could invalidate the safety
analyses. The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.

SR 3.1.94

The SDM is verified by performing a reactivity balance calculation,
considering the following reactivity effects:

a. RCS boron concentration,
b. Control bank position,
C. RCS average temperature,
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BASES

Fa(Z) (CAOC-W(Z) Methodology)
B 3.2.1

SURVEILLANCE REQUIREMENTS (continued)

Performing the Surveillance in MODE 1 prior to exceeding 75% RTP
ensures that the Fq(Z) limit is met when RTP is achieved, because peaking

factors are generally decreased as power level is increased.

Fa(Z2) is verified at power levels 2 10% RTP above the THERMAL POWER

of its last verification, 12 hours after achieving equilibrium conditions to
ensure that F(Z) is within its limit at higher power levels.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

REFERENCES 4

2.

10 CFR 50.46, 1974.
FSAR Subsection 15.0.0.1.2
10 CFR 50, Appendix A, GDC 26.

WCAP-7308-L-P-A, "Evaluation of Nuclear Hot Channel Factor
Uncertainties," June 1988.

WCAP-10216-P-A, Rev. 1A, "Relaxation of Constant Axial Offset
Control (and) Fq Surveillance Technical Specification," February

1994.

e
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AFD (CAOC Methodology)
B3.23

BASES

ACTIONS (continued)

Condition C is modified by a Note that requires that Required
Actions C.1 and C.2 must be completed whenever this Condition is
entered.

DA

If Required Action C.1 is not completed within its required
Completion Time of 30 minutes, the axial xenon distribution starts
to become significantly skewed with the THERMAL POWER

=2 50% RTP. In this situation, the assumption that a cumulative
penalty deviation time of 1 hour or less during the previous

24 hours while the AFD is outside its target band is acceptable at
< 50% RTP, is no longer valid.

Reducing the power level to < 15% RTP within the Completion
Time of 9 hours and complying with LCO penalty deviation time
requirements for subsequent increases in THERMAL POWER
ensure that acceptable xenon conditions are restored.

This Required Action must also be implemented either if the
cumulative penalty deviation time is > 1 hour during the previous
24 hours, or the AFD is not within the target band and not within
the acceptable operation limits.

SURVEILLANCE SR 3.2.3.1

REQUIREMENTS
This Surveillance verifies that the AFD as indicated by the NIS
excore channels is within the target band. The Surveillance
Frequency is based on operating experience, equipment reliability,
and plant risk and is controlled under the Surveillance Frequency
Control Program.

The AFD should be monitored and logged more frequently in
periods of operation for which the power level or control bank
positions are changing to allow corrective measures when the AFD
is more likely to move outside the target band.

SR 3.2.3.2

This Surveillance requires that the target flux difference is updated. |DPCD_16-304

The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.
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RTS Instrumentation
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

BACKGROUND

The RTS initiates a unit shutdown, based on the values of selected unit
parameters, to protect against violating the core fuel design limits and
Reactor Coolant System (RCS) pressure boundary during anticipated
operational occurrences (AOOs) and to assist the Engineered Safety
Features (ESF) Systems in mitigating accidents.

The protection and monitoring systems have been designed to assure safe
operation of the reactor. This is achieved by specifying limiting safety
system settings (LSSS) in terms of parameters directly monitored by the
RTS, as well as specifying LCOs on other reactor system parameters and
equipment performance.

Technical Specifications are required by 10 CFR 50.36 to contain LSSS

defined by the regulation as "...settings for automatic protective

devices...so chosen that automatic protective action will correct the

abnormal situation before a Safety Limit (SL) is exceeded." The

AnabytieAnalytical Limit is the limit of the process variable at which a safety |MIC-03-16-0
action is initiated, as established by the safety analysis, to ensure that a SL 007

is not exceeded. Any automatic protection action that occurs on reaching

the AnralytieAnalytical Limit therefore ensures that the SL is not exceeded. |MIC-03-16-0
However, in practice, the actual settings for automatic protective devices 0007

must be chosen to be more conservative than the AralyticAnalytical Limit | MIC-03-16-0
to account for instrument loop uncertainties related to the setting at which

the automatic protective action would actually occur.

The_Nominal Trip Setpoint, recorded and maintained in a document MIC-03-16-0
established by the Setpoint Control Program (SCP). is a predetermined |0007
setting for a protective device chosen to ensure automatic actuation prior to

the process variable reaching the AnalyticAnalytical Limit and thus MIC-03-16-0
ensuring that the SL would not be exceeded. As such, the Nominal Trip |0007
Setpoint accounts for uncertainties in setting the device (e.g., calibration),

uncertainties in how the device might actually perform (e.g., repeatability),

changes in the point of action of the device over time (e.g., drift during

surveillance intervals), and any other factors which may influence its actual
performance (e.g., harsh accident environments). In this manner, the

Nominal Trip Setpoint plays an important role in ensuring that SLs are not |MIC-03-16-0
exceeded. As such, the Nominal Trip Setpoint meets the definition of an 0007
LSSS (Ref. 1) and is used to meet the requirement that they be contained
in the Technical Specifications. This is an acceptable approach for digital
systems because the digital setpoints do not drift as in analog systems._ MIC-03-16-0
The Nominal Trip Setpoint is applicable to automatic protection 0007
instrumentation functions for Reactor Trip, ESF Actuation Systems
(ESFAS) actuation and permissive interlocks.
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Technical Specifications contain measured-aceuracy-vatdesAllowable MIC-03-16-0
Values related to the OPERABILITY of equipment required for safe 0007

operation of the facility.- The measured-aceduracy-valueAllowable Value
accommodates expected drift in the analog components of the channel that

would have been specifically accounted for in the setpoint methodology for

calculating the Nominal Trip Setpoint and thus the automatic protective | MIC-03-16-0
action would still have ensured that the SL would not be exceeded with the %7

"as found" settings of the protective device. Therefore, the device would

still be OPERABLE since it would have performed its safety function and

the only corrective action required would be to recalibrate the device to

account for further drift during the next surveillance interval.

However, there is also some point beyond which the device would have not
been able to perform its function due, for example, to greater than expected
drift. This value needs to be specified in the Technical Specifications in
order to define OPERABILITY of the devices and is designated as the
Allowable Value.

The Allowable Value, recorded and maintained in a document established |MIC-03-16-0
by the Setpoint Control Program (SCP)-demenstrates, is considered a 0007

limiting value such that a channel is OPERABLE if the measured-aceuracy-
is-as-found_value does not-te exceed the Allowable Value during CHANNEL

CALIBRATION -fereicsticrtuneisnstmalemeniedith-cigial-bictasle-
fwactionser SO T oretection-tunsticns-implermentecpdtn.

Value is applicable to automatic protection instrumentation functions for
Reactor Trip, ESFAS actuation and permissive interlocks.

For analog bistable-funetions)—Fhemeasurements, the CHANNEL
CALIBRATION verifies the instrumentchannel accuracy at five calibration

settings corresponding to 0%, 25%, 50%, 75% and 100% of the instrument
range. For binary measurements, the CHANNEL CALIBRATION verifies MIC-03-16-0
the accuracy of the channel’s state change at the required setpoint. As 0007

such, the Allowable Value accounts for the expected instrument loop

uncertainties, such as drift, during the surveillance interval. In this manner,

the actual setting of the device will still meet the LSSS definition and ensure

that a SL is not exceeded at any given point of time as long as the device

has not drifted beyond that expected during the surveillance interval. g/'o'g;%'m'o

Note that, although the channel is "OPERABLE" under these
circumstances, the channel sheuldshall be left adjusted to a value within
the established channel eCalibration tTolerance_(CT) band, in accordance
with uncertainty assumptions stated in the referenced setpoint
methodology (as-left criteria), and confirmed to be operating within the
statistical allowances of the uncertainty terms assigned. The Calibration | MIC-03-16-0
Tolerance, recorded and maintained in a document established by the SCP, | 9997

is applicable to automatic protection instrumentation functions for Reactor
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Trip, ESFAS actuation and permissive interlocks. '(\)/'(;00%03-16-0

If the actualaceuraeyas-found value of the device is found to have
exceeded the Allowable Value, or the as-left value of the device cannot be
adjusted to a value within the Calibration Tolerance, the device would be
considered inoperable from a technical specification perspective. This
requires corrective action including those actions required by 10 CFR 50.36
when automatic protective devices do not function as required.

In the Protection and Safety Monitoring System (PSMS), setpoints MIC-03-16-0
associated with analog measurements are stored as digital values that 0007

have no potential for variation due to time, environmental drift or component
aging. For analog measurements, the only factors that can result in
variation in the trip Functions reside in the uncertainties that are pertinent to
the analog portion of the system. Therefore, for analog measurements in
the PSMS, it is appropriate for the Allowable Value to be expressed in terms
of values that are measured during periodic testing of the analog portion of
the system (i.e., CHANNEL CALIBRATION).

For PSMS analog measurements, the as-found and as-left values are
measured from sensor to digital Visual Display Unit (VDU) readout during
CHANNEL CALIBRATION. The US-APWR enhances human performance
by establishing a standard CHANNEL CALIBRATION method for all analog
measurements, whereby the as-found and as-left values read at the VDU
are measured at the same five calibration settings, regardless of the PSMS
trip setpoint(s).

Since the PSMS trip logic and setpoints for analog measurements are
stored as digital values with no drift potential, and those digital values are
confirmed through the MEMORY INTEGRITY CHECK (MIC). the only
untested area required to confirm channel operability pertains to the
accuracy of the analog input signal. When the analog input accuracy is
confirmed. by reading the digital values of the five point CHANNEL
CALIBRATION settings on any VDU driven by the same digital value used
in the controller that executes the trip Functions, the operability of the
complete channel is confirmed, including the accuracy of all trip setpoints
associated with that channel.
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In the PSMS, setpoints associated with binary measurements are stored | MIC-03-16-0
within the binary device itself. These setpoints have potential for variation 0007

due to time, environmental drift or component aging. However, these
sensors are interfaced to the digital portion of the PSMS, which has no
potential for variation due to time, environmental drift or component aging.
For binary measurements, the only factors that can result in variation in the
trip Functions reside in the uncertainties that are pertinent to the binary
sensor itself. Therefore, for binary measurements in the PSMS, it is
appropriate for the Allowable Value to be expressed in terms of values that
are measured during periodic testing of the binary device (i.e.., CHANNEL
CALIBRATION).

For PSMS binary measurements, the as-found and as-left state change
values are measured from sensor to VDU readout during CHANNEL
CALIBRATION. The US-APWR enhances human performance by
establishing a standard CHANNEL CALIBRATION method for all binary
measurements, whereby the as-found and as-left values read at the VDU
are measured at the channel’s required state change.

Since the PSMS trip logic for binary sensors is stored as digital values with
no drift potential, and those digital values are confirmed through the MIC,
the only untested area required to confirm channel operability pertains to
the accuracy of the binary input signal. When the binary input accuracy is
confirmed, by reading the channel’s state change on any VDU driven by the
same digital value used in the controller that executes the trip Functions,
the operability of the complete channel is confirmed. including the accuracy
of the trip setpoint associated with that channel.

During AOOs, which are those events expected to occur one or more times
during the unit life, the acceptable limits are:

1. The Departure from Nucleate Boiling Ratio (DNBR) shall be

maintained above the Safety Limit (SL) value to prevent departure
from nucleate boiling (DNB),

2. Fuel centerline melt shall not occur, and
3. The RCS pressure SL of 2733.5 psig shall not be exceeded.
Operation within the SLs of Specification 2.0, "Safety Limits (SLs)," also

maintains the above values and assures that offsite dose will be within the
10 CFR 50 and 10 CFR 100 criteria during AOOs.
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Accidents are events that are analyzed even though they are not expected
to occur during the unit life. The acceptable limit during accidents is that
offsite dose shall be maintained within an acceptable fraction of

10 CFR 100 limits. Different accident categories are allowed a different
fraction of these limits, based on probability of occurrence. Meeting the
acceptable dose limit for an accident category is considered having
acceptable consequences for that event.

The RTS instrumentation is segmented into four distinct but interconnected
modules as illustrated in FSAR Chapter 7 (Ref. 2), and as identified below:

1.

Field transmitters, process sensors or field contacts: provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured,

The RPS, including Nuclear Instrumentation System (NIS):
provides signal conditioning, analog to digital conversion, digital
bistables for setpoint comparison, process algorithm actuation,
compatible electrical signal output to the fReactor {Trip bBreakers
(RTBs), and digital output to control board/control
room/miscellaneous VDUs, and

MIC-03-16-0
0007

Reactor trip- breakers (RTBs): provide the means to interrupt power | MIC-03-16-0
to the control rod drive mechanisms (CRDMs) and allows the rod !
cluster control assemblies (RCCAs), or "rods," to fall into the core

and shut down the reactor.

Manual Reactor Trip switches: provide the mManual fReactor Trip |MIC-03-16-0
ilnitiation in the control room. 0007
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Field Transmitters or Sensors

To meet the design demands for redundancy and reliability, more than one,
and often as many as four, field transmitters or sensors are used to
measure unit parameters. To account for the calibration tolerances and
instrument drift, which are assumed to occur between calibrations,

statistical allowances are provided in the Nominal Trip Setpoint and | MIC-03-16-0
Allowable Values. The OPERABILITY of each transmitter or sensor is 0007
determined by-either "as-found" calibration data evaluated during the MIC-03-16-0
CHANNEL CALIBRATION efand by qualitative assessment of field 0007

transmitter or sensor as related to the channel behavior observed during
performance of the CHANNEL CHECK.

Protection and Safety Monitoring System

Generally, four channels of process control equipment are used for the
signal processing of unit parameters measured by the field instruments.
Four channels provides the capability for unlimited bypass of one channel
while maintaining single failure criteria, therefore generally allowing a
requirement for only three channels to be OPERABLE. The process
control equipment provides signal conditioning, analog to digital
conversion, comparable digital output signals for VDUs located on the main
control board, and comparison of measured input signals with setpoints
established by safety analyses. Fhese-setpeints-are-definedinFSAR-
GChapter7{Ref—2)—If the measured value of a unit parameter exceeds the
predetermined setpoint, ara digital output from a digital bistable is
processed for decision evaluation. Channel separation is maintained
throughout the PSMS. Some unit parameters provide input only to the
PSMS, while others are used by the PSMS and are retransmitted to the |'V”C'03'16'0

MIC-03-16-0
0007

Plant Control and Monitoring System (PCMS) for use in one or more 0007
control systems.

Generally, if a parameter is used only for input to the protection circuits,
three channels with a two-out-of-three logic are sufficient to provide the
required reliability and redundancy. If one channel fails in a direction that
would not result in a partial Function trip, the Function is still OPERABLE
with a two-out-of-two logic. If one channel fails, such that a partial Function
trip occurs, a trip will not occur and the Function is still OPERABLE with a
one-out-of-two logic.
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Generally, if a parameter is used for input to the protection circuits and a
control function, three channels with a two-out-of-three logic are also
sufficient to provide the required reliability and redundancy. Fae\When MIC-03-16-0
three or more channels are OPERABLE, the Signal Selection Algorithm 0007
(SSA) within the PCMS ensures the control systems can withstand an input

failure to the control system without causing erroneous control system

operation, which would otherwise require the protection function actuation. |MIC-03-16-0
Since the input failure does not cause an erroneous control system action 007

that challenges the protection function, the input failure is considered a

single failure in the RTS and the RTS remains capable of providing its

protective function with the remaining two eperableOPERABLE channels. |MIC-03-16-0
Again, a single failure will neither cause nor prevent the protection function 0007
actuation. These requirements are described in IEEE-603-1991 (Ref. 4).

The actual number of channels required for each unit parameter is specified

in Reference 2._When there are less than three OPERABLE channels, the |MIC-03-16-0
SSA cannot prevent erroneous control system operation due to an input 0007
failure. This is reflected in the LCO Completion Times for shared channels,
when there are only three required channels.

The RTB trains are arranged in a two--out--of--four configuration.
Therefore, three logic trains are required to ensure no single random failure
of a logic train will disable the RTS. The logic trains are designed such that
testing required while the reactor is at power may be accomplished without
causing trip. Provisions allow removing logic trains from service during
maintenance.

Allowable Values and RTS Setpoints

The Nominal Trip Setpoints used in the digital bistables or binary sensors | MIC-03-16-0
are based on the Analytical Limits defined in the accident analysis and the 0007
channel uncertainty. The selection of these Nominal Trip Setpoints is such |MIC-03-16-0
that adequate protection is provided when all sensor and processing tTime 0007
dDelays are taken into account.

To allow for calibration tolerances, instrumentation uncertainties, instrument

drift, and severe environment errors for those RTS channels that must

function in harsh environments as defined by 10 CFR 50.49 (Ref. 5), the

Nominal Trip Setpoints recerded-and maintained-in-a-decument-established- | MIC-03-16-0
by-the-SCP-inthe-accompanyirg EGOAllowable Values are conservative 0007
with-respeetto_protect the Analytical Limits. The methodology_identified in
the SCP, used to calculate the Allowable Values and Nominal Trip
Setpoints, incorporates all of the known uncertainties applicable to each
channel (Ref. 212). The magnitudes of these uncertainties are factored into
the determination of each Nominal Trip Setpoint and-eerresponding
Allowable Value.
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The Nominal Trip Setpoint entered into the digital bistable_or binary sensor |MIC-03-16-0
is more conservative than that specified by the Analytical Limit{L:SSS}te- 0007
aeeeunt. The Nominal Trip Setpoint accounts for measurement errors
detectable by the CHANNEL CALIBRATION- and other unmeasurable
errors (such as the effects of anticipated environmental conditions), which
are both considered in the Allowable Value for CHANNEL CALIBRATION.
The Allowable Value serves as the Technical Specification OPERABILITY
limit for the purpose of the CHANNEL CALIBRATION. One example of
such a change in measurement error is drift during the surveillance interval.
If the measured-aceurasyas-found value does not exceed the Allowable | MIC-03-16-0

Value, the channel is considered OPERABLE. 0007
The Nominal Trip Setpoint (i.e.. LSSS) is the value at which the_digital MIC-03-16-0

bistable or binary sensor is set. The Nominal Trip Setpoint value ensures 0007

the LSSS-and-the-safety analysis limits are met for_the surveillance interval
selected when a channel is adjusted based on the stated channel
uncertainties. Any channel is considered to be properly adjusted when the
"as—left" accuracy value is within the established Calibration Tolerance MIC-03-16-0
(CT) band, in accordance with the methods and assumptions irof the SCP. 0007

The Nominal Trip Setpoint value (i.e., expressed as a value without
inequalities) isused-for digital bistables, is confirmed during the purpeses-
ofFGOTMIC. The Nominal Trip Setpoint value (i.e., expressed as a value
with inequalities) for binary sensors is confirmed during the CHANNEL
CALIBRATION.

Nominal Trip Setpoints_and Allowable Values, consistent with the
requirements of the Allewable-ValueSCP, ensure that SLs are not violated
during AOOs {and that the consequences of Postulated Accidents (PAs)
will be acceptable, previdirgprovided the unit is operated from within the
LCOs at the onset of the AOO or PA and the equipment functions as

designed). MIC-03-16-0
0007

BigitalWithin the PSMS controllers, Nominal Trip Setpoints_and Time
Constants are_digital settings maintained in non-volatile software memory
within each Reactor Protection System (RPS) train. Digital settings have no
potential for variation due to time, environmental drift or component aging:
therefore, these digital settings have no surveillance tolerance. Each train-

efthe-proeess-—control-equipmentisPSMS controller has continuous
automatic self-tested-continuousty-enline-to-verifytesting, which verifies

that the digital Nominal Trip Setpoint and Time Constant settings are
correct. Nominal Trip Setpoints_and Time Constants are also verified
periodically through a-diverse-seftware-memeryintegrity-test-which-maythe
MIC which must be conducted with the RFS-+rainraffected PSMS controller
out of service. A designated instrument channel is taken out of service for
periodic eatibrationCHANNEL CALIBRATION. SRs for the channels and |'VIIC -03-16-0
trains are specified in the SRs section. 0007
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NOTE-The Allowable Value recerded-and-maintained-in-a-document- MIC-03-16-0
established-by-the- SCP-is the maximum deviation-at-the-calibration- 0007

setpeoints that can be measured during CHANNEL CALIBRATION, whereby
the channel is considered OPERABLE. This value isincludes the deviations
that are included i in the calculatlons that determlned the IFF%I-P—SEI'—FZQJ-N-T—
PNominal

Trip Setgomt The expected as-found value” shall be as speC|f|ed in the
plant-specific setpoint analysis. The expected as-found value reflects the
expected normal drift of actual plant equipment, so that a degraded device
can be identified before the Allowable Value limit is reached. The expected |MIC-03-16-0
as-found value is also referred to as the Performance Test Acceptance 0007
Criteria (PTAC). The PTAC, recorded and maintained in a document
established by the SCP, is applicable to automatic protection
instrumentation functions for Reactor Trip, ESFAS actuation and
permissive interlocks.

Reactor Trip Breakers

The RTBs are in the electrical power supply line from the control rod drive

motor generator set power supply to the CRDMs. Opening of the RTBs

interrupts power to the CRDMSs, which allows the shutdown rods and

control rods to fall into the core by gravity. There are eight RTBs, two from

each of four RTB trains, arranged in a two—-out--of--four configuration. |'(\)"O'(C)3703 16-0
During normal operation the output from the RPS is a voltage signal that

energizes the undervoltage coils in the RTBs. When protective action is

required, the RPS output voltage signal is removed, the undervoltage coils

are de-energized, the breaker trip lever is actuated by the de-energized

undervoltage coil, and the RTBs are tripped open. This allows the

shutdown rods and control rods to fall into the core. In addition to the

de-energization of the undervoltage coils, each breaker is also equipped

with a shunt trip device that is energized to trip the breaker open upon

receipt of a rReactor Trip signal from the RPS. Either the undervoltage coil |MIC-03-16-0
or the shunt trip mechanism is sufficient by itself, thus providing a diverse 0007

trip mechanism.

The decision logic matrix Functions are described in the functional

diagrams included in Reference 2. In addition to the rReactor Trip or ESF, |MIC-03-16-0
these diagrams also describe the various "permissive interlocks" that are 0007
associated with unit conditions. Each train has built in_continuous MIC-03-16-0
automatic self-testing that automatically tests the decision logic Functions 0007

while the unit is at power. When any one or two trains are taken out of

service for testing, the other two trains are capable of providing unit

monitoring and protection until the testing has been completed.
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APPLICABLE The RTS fFunctions to maintain the SLs during all AOOs and mitigates the |MIC-03-16-0
SAFETY consequences of PAs in all MODES in which the Rod Control System is 0007

ANALYSES, LCO, capable of rod withdrawal or one or more rods are not fully inserted.

and

APPLICABILITY Each of the analyzed accidents and transients can be detected by one or
more RTS Functions. The accident analysis described in Reference 3 and
9 takes credit for most RTS #rip-Functions. RTS trip-Functions not | MIC-03-16-0
specifically credited in the accident analysis are qualitatively credited in the 0007
safety analysis and the NRC staff approved licensing basis for the unit.
These RTS #rip-Functions may provide protection for conditions that do not | MIC-03-16-0
require dynamic transient analysis to demonstrate Function performance. 0007
They may also serve as backups to RTS #rip-Functions that were credited | MIC-03-16-0
in the accident analysis. 0007

The LCO requires all instrumentation performing an RTS Function, listed in

Table 3.3.1-1 in the accompanying LCO, to be OPERABLE. A channelis

OPERABLE provided the "as-found" value, measured during surveillance

testing, does not exceed its associated Allowable Value—Feordigital- MIC-03-16-0
functions_and provided the “as-left” value is within the specified calibration  |?%°7
tolerance at the completion of each CHANNEL CALIBRATION. For analog
measurements, Allowable Values are defined in terms pertinent to the five
channel calibration settings—eranaleg-funections 0%, 25%. 50%. 75% and
100%. For binary measurements there is one Allowable Values-are defined
in terms pertinent to the_state change at the Nominal Trip Setpoint. A
Nominal Trip Setpoint may-beis set more conservative than the Limiting-
Frip-Setpoint-as-necessary-inresponseAllowable Value to plant
eoenditiensaccount for channel uncertainties. Failure of any instrument
renders the affected channel(s) inoperable and reduces the reliability of the
affected Functions.

The LCO generally requires OPERABILITY of three or two channels in

each instrumentation Function, three trains of Manual Reactor Trip in-eaeh- | MIC-03-16-0
legieFunetion|nitiation, and three trains in each Automatic Trip Logic 0007
Function. Three OPERABLE instrumentation channels in a
two-out-of-three configuration are required when one RTS channel is also
used as a control system input. Fhe\When there are three or more MIC-03-16-0
OPERABLE channels, the SSA within the control system prevents the 0007
possibility of thea shared channel failing in such a manner that it creates a
transient that requires RTS action. The input failure is considered a single
failure in the RTS and RTS remains capable of providing its protective
function with the remaining two eperableOPERABLE channels. The SSA |'VIIC -03-16-0
ensures there is no potential for control system and protection system 007
interaction that could simultaneously create a need for RTS trip and disable

one RTS channel. When there are less than three OPERABLE channels, | MIC-03-16-0
the SSA cannot prevent erroneous control system operation due to an 0007

input failure. This is reflected in the LCO Completion Times for shared

channels, when there are only three required channels.
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The two-out-of-three configuration allows one channel to be tripped during
maintenance or testing without causing a Reactor {Trip. Specific MIC-03-16-0
exceptions to the above general philosophy exist and are discussed below. 0007

5 ghai ; ; 0007

etherthanthe-falled-channel-ertrain—is-alse-acceptableDue to redundant
components within the PSMS. such as controllers. communication links
and power supplies, an inoperable component may or may not result in an
inoperable channel/train. Where an inoperable component results in an
inoperable required channel/train, LCOs are entered. For inoperable
components that do not result in inoperable channels/trains, LCOs are not
entered.

Reactor Trip System Functions

The safety analyses and OPERABILITY requirements applicable to each
RTS Function are discussed below:

1. Manual Reactor Trip ilnitiation g/lolg:;os-m-o

The Manual Reactor Trip ilnitiation ensures that the control room
operator can initiate a fReactor tTrip at any time by using any two-
-out--of--four hardwired reactor trip switches in the control room. A
Manual Reactor Trip ilnitiation accomplishes the same results as
any one of the automatic trip Functions. It is used by the reactor
operator to shut down the reactor whenever any parameter is
rapidly trending toward its Nominal Trip Setpoint.

MIC-03-16-0
0007

The LCO requires three Manual Reactor Trip frairsFunctions to be
OPERABLE. Each train is controlled by a manual reactor trip
switch. Each train activates two rReactor #Trip bBreakers in its | MIC-03-16-0
respective train. Three independent trains are required to be 0007
OPERABLE so that no single random failure will disable the Manual

Reactor Trip ilnitiation Function. MIC-03-16-0

0007

In MODE 1 or 2, mManual ilnitiation of a fReactor £Trip must be
OPERABLE. These are the MODES in which the shutdown rods
and/or control rods are partially or fully withdrawn from the core. In
MODE 3, 4, or 5, the mManual ilnitiation Function must also be | MIC-03-16-0

OPERABLE if one or more shutdown rods or control rods are 0007
withdrawn or the Rod Control System is capable of withdrawing the

shutdown rods or the control rods. In this condition, inadvertent

control rod withdrawal is possible. In MODE 3, 4, or 5, mManual |g/'0'g%03'16'0
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ilnitiation of a rReactor Trip does not have to be OPERABLE if the |MIC-03-16-0
Rod Control System is not capable of withdrawing the shutdown

rods or control rods and if all rods are fully inserted. If the rods

cannot be withdrawn from the core, or all of the rods are inserted,

there is no need to be able to trip the reactor. In MODE 6, neither

the shutdown rods nor the control rods are permitted to be

withdrawn and the CRDMs are disconnected from the control rods

and shutdown rods. Therefore, the fManual ilnitiation Function is |'VIIC -03-16-0
not required.

2. High Power Range Neutron Flux

The NIS power range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. Four channels |MIC-03-16-0
are required because each channel measures neutron flux in one 0007
quadrant of the core. Anomalies occurring in one core guadrant can
be seen by the neutron flux detector in that quadrant and by the
neutron detectors in the two adjacent quadrants, but may not be
detected by the detector in the opposite quadrant. Therefore, to
ensure event detection and accommodate a single failure, neutron
flux detectors must be OPERABLE in all four quadrants.

The NIS power range detectors_also provide control inputs to the
Rod Control System and the Steam Generator (SG) Water Level
Control System. The interface from the safety channels in the
PSMS to the PCMS is through the Signal SeleeterSelection MIC-03-16-0
Algorithm (SSA). FheWhen there are three or more OPERABLE | 99%7

NIS power range channels, the SSA ensures an input failure to the
control system does not result in erroneous control system action
that would require the protection function actuation. Therefore- MIC-03-16-0
fourWhen there are less than three OPERABLE NIS power range | %9%7

channels—cresuticienianaddiicnalehannelesnerecuired —

Fherefore, the actuationlogicmustbe-ableto-withstand SSA cannot

prevent erroneous control system operation due to an input failure-
[l i j i

EE H'E. SORtFo! s_yst,sm I”I"E.' 'I'EWF t.l's ||_551|u||s tII'E IE'IEEEEHEI"

providing-the-protection-functionactuation._This is reflected in the

LCO Completion Times for shared NIS power range channels.

Note that this Function also provides a signal to prevent automatic

and manual rod withdrawal prior to initiating a rfReactor Trip. | MIC-03-16-0
Limiting further rod withdrawal may terminate the transient and 0007
eliminate the need to trip the reactor.
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a. hHigh sSetpoint MIC-03-16-0
0007

The High Power Range Neutron Flux (rHigh sSetpoint) trip
Function ensures that protection is provided, from all power
levels, against a positive reactivity excursion leading to DNB
during power operations. These can be caused by rod
withdrawal or reductions in RCS temperature.

The LCO requires all four of the High Power Range Neutron

Flux (kHigh sSetpoint) channels to be OPERABLE. |3/'£;03'16'O
In MODE 1 or 2, when a positive reactivity excursion could

occur, the High Power Range Neutron Flux (kHigh MIC-03-16-0
sSetpoint) trip must be OPERABLE. This Function will 0007

terminate the reactivity excursion and shut down the reactor

prior to reaching a power level that could damage the fuel.

In MODE 3, 4, 5, or 6, the NIS power range detectors cannot

detect neutron levels in this range. In these MODES, the

High Power Range Neutron Flux (rHigh sSetpoint) does not | MIC-03-16-0
have to be OPERABLE because the reactor is shut down

and reactivity excursions into the power range are extremely

unlikely. Other RTS Functions and administrative controls

provide protection against reactivity additions when in

MODE 3, 4, 5, or 6.

b. lLow sSetpoint | MIC-03-16-0
0007

The LCO requirement for the High Power Range Neutron

Flux ({Low sSetpoint) trip Function ensures that protection is | MIC-03-16-0
provided against a positive reactivity excursion from low

power or subcritical conditions.

The LCO requires all four of the High Power Range Neutron

Flux ({Low sSetpoint) channels to be OPERABLE. |'(\)/'(;(‘J3;03'16'0

In MODE 1, below the Power Range Neutron Flux (P-10
setpoint), and in MODE 2, the High Power Range Neutron

Flux ({Low sSetpoint) trip must be OPERABLE. This | MIC-03-16-0
Function may be manually blocked by the operator when 0007
two--out--of-four power range channels are greater than | MIC-03-16-0
approximately 10% RTP (P-10 setpoint). This Function is 0007
automatically unblocked when three out of four power range

channels are below the P-10 setpoint. Above the P-10

setpoint, positive reactivity additions are mitigated by the

High Power Range Neutron Flux (hHigh sSetpoint) trip |g/'o'g;03'16'0

Function.
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In MODE 3, 4, 5, or 6, the High Power Range Neutron Flux

(\Low sSetpoint) trip Function does not have to be MIC-03-16-0
OPERABLE because the reactor is shut down and the NIS 2007
power range detectors cannot detect neutron levels in this

range. Other RTS-ip Functions and administrative controls |MIC-03-16-0
provide protection against positive reactivity additions or 7
power excursions in MODE 3, 4, 5, or 6.

3. High Power Range Neutron Flux Rate

The High Power Range Neutron Flux Rate trips use the same MIC-03-16-0

channels as discussed for Function 2 above. Four channels are
required because each channel measures neutron flux in one

0007

quadrant of the core. Anomalies occurring in one core quadrant can

be seen by the neutron flux detector in that quadrant and by the

neutron detectors in the two adjacent quadrants, but not by the

detector in the opposite quadrant. Therefore, to ensure event

detection and accommodate a single failure, neutron flux detectors

must be OPERABLE in all four guadrants.

a.

Positive Rate

The High Power Range Neutron Flux Positive Rate trip

Function ensures that protection is provided against rapid

increases in neutron flux that are characteristic of an RCCA

drive rod housing rupture and the accompanying ejection of

the RCCA. This Function compliments the High Power

Range Neutron Flux (kHigh and {Low sSetpoint) trip | MIC-03-16-0
Functions to ensure that the criteria are met for a rod 0007
ejection from the power range.

The LCO requires all four of the High Power Range Neutron
Flux Positive Rate channels to be OPERABLE.

In MODE 1 or 2, when there is a potential to add a large

amount of positive reactivity from a rod ejection accident

(REA), the High Power Range Neutron Flux Positive Rate

trip must be OPERABLE. In MODE 3, 4, 5, or 6, the High

Power Range Neutron Flux Positive Rate trip Function does

not have to be OPERABLE because other RTS-ip | MIC-03-16-0
Functions and administrative controls will provide protection 0007
against positive reactivity additions. Also, since only the
shutdown banks may be withdrawn in MODE 3, 4, or 5, the
remaining complement of control bank worth ensures a

sufficient degree of SDM in the event of an REA. In
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MODE 6, no rods are withdrawn and the SDM is increased
during refueling operations. The reactor vessel head is also
removed or the closure bolts are detensioned preventing
any pressure buildup. In addition, the NIS power range
detectors cannot detect neutron levels present in this
medeMODE. MIC-03-16-0
0007

This Function has a dynamic transfer function. The Time
Constants for this Function are recorded and maintained in a
document established by the Setpoint Control Program

(SCP).

b. Negative Rate

The High Power Range Neutron Flux Negative Rate trip
Function ensures that protection is provided for multiple rod
drop accidents. At high power levels, a multiple rod drop
accident could cause local flux peaking that would result in
an unconservative local DNBR. DNBR is defined as the
ratio of the heat flux required to cause a DNB at a particular
location in the core to the local heat flux. The DNBR is
indicative of the margin to DNB. No credit is taken for the
operation of this Function for those rod drop accidents in
which the local DNBRs will be greater than the limit.

The LCO requires all four High Power Range Neutron Flux
Negative Rate channels to be OPERABLE.

In MODE 1 or 2, when there is potential for a multiple rod
drop accident to occur, the High Power Range Neutron Flux
Rate trip must be OPERABLE. In MODE 3, 4, 5, or 6, the
High Power Range Neutron Flux Negative Rate trip Function
does not have to be OPERABLE because the core is not
critical and DNB is not a concern. Also, since only the
shutdown banks may be withdrawn in MODE 3, 4, or 5, the
remaining complement of control bank worth ensures a
sufficient degree of SDM in the event of an REA. In

MODE 6, no rods are withdrawn and the required SDM is
increased during refueling operations. In addition, the NIS
power range detectors cannot detect neutron levels present
in this MODE.

This Function has a dynamic transfer function. The Time MIC-03-16-0
Constants for this Function are recorded and maintained in a | 9907
document established by the Setpoint Control Program

(SCP).
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4, High Intermediate Range Neutron Flux

The High Intermediate Range Neutron Flux trip Function ensures

that protection is provided against an uncontrolled RCCA bank rod

withdrawal accident from a subcritical condition during startup. This

trip Function provides redundant protection to the High Power

Range Neutron Flux ({Low sSetpoint) trip Function. The NIS | MIC-03-16-0
intermediate range detectors are located external to the reactor 0007
vessel and measure neutrons leaking from the core. The NIS

intermediate range detectors do not provide any input to control

systems. Note that this Function also provides a signal to prevent

automatic and manual rod withdrawal prior to initiating a rfReactor | MIC-03-16-0
£Trip. Limiting further rod withdrawal may terminate the transient 007

and eliminate the need to trip the reactor.

The LCO requires two channels of High Intermediate Range
Neutron Flux to be OPERABLE. Two OPERABLE channels are
sufficient to ensure no single random failure will disable this trip
Function.

Because this trip Function is important only during startup, there is
generally no need to disable channels for testing while the Function
is required to be OPERABLE. Therefore, a third channel is
unnecessary.

In MODE 1 below the P-10 setpoint, and in MODE 2 above the P-6
setpoint, when there is a potential for an uncontrolled RCCA bank

rod withdrawal accident during reactor startup, the Intermediate

Range Neutron Flux trip must be OPERABLE. Above the P-10

setpoint, the High Power Range Neutron Flux (kHigh sSetpoint) trip |MIC-03-16-0
and the High Power Range Neutron Flux Positive Rate trip provide 0007
core protection for a rod withdrawal accident. In MODE 2 below the

P-6 setpoint, the High Source Range Neutron Flux trip provides the

core protection for reactivity accidents. In MODE 3, 4, or 5, the

High Intermediate Range Neutron Flux trip does not have to be
OPERABLE because the control rods must be fully inserted and

only the shutdown rods may be withdrawn. The reactor cannot be
started up in this condition. The core also has the required SDM to
mitigate the consequences of a positive reactivity addition accident.

In MODE 6, all rods are fully inserted and the core has a required
increased SDM. Also, the NIS intermediate range detectors cannot
detect neutron levels present in this MODE.
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5. High Source Range Neutron Flux

The LCO requirement for the High Source Range Neutron Flux trip

Function ensures that protection is provided against an uncontrolled

RCCA bank rod withdrawal accident from a subcritical condition

during startup. This trip Function provides redundant protection to

the High Power Range Neutron Flux (iLow sSetpoint) trip Function. |MIC-03-16-0
In MODES 3, 4, and 5, administrative controls also prevent the 007
uncontrolled withdrawal of rods. The NIS source range detectors

are located external to the reactor vessel and measure neutrons

leaking from the core. The NIS source range detectors do not

provide any inputs to control systems. The source range trip is the

only RTS automatic protection function required in MODES 3, 4,

and 5 when rods are capable of withdrawal or one or more rods are

not fully inserted. Therefore, the functional capability at the

specified Nominal Trip Setpoint is assumed to be available. |g/'£;03'16'0
The High Source Range Neutron Flux Function provides protection

for control rod withdrawal from subcritical, boron dilution and control

rod ejection events.

In MODE 2 when below the P-6 setpoint and in MODES 3, 4, and 5

when there is a potential for an uncontrolled RCCA bank rod

withdrawal accident, the High Source Range Neutron Flux trip must

be OPERABLE. Two OPERABLE channels are sufficient to ensure

no single random failure will disable this trip Function. Above the

P-6 setpoint, the High Intermediate Range Neutron Flux trip and the

High Power Range Neutron Flux ({Low sSetpoint) trip will provide | MIC-03-16-0
core protection for reactivity accidents. Above the P-6 setpoint, the 0007
High Source Range Neutron Flux trip may be manually bypassed

which will also de-energize the NIS source range detectors. Above

the P-10 setpoint, the High Source Range Neutron Flux trip is
automatically bypassed and the NIS source range detectors are
automatically de-energized.

In MODES 3, 4, and 5 with all rods fully inserted and the Rod
Control System not capable of rod withdrawal, and in MODE 6, the
outputs of the Function to RTS logic are not required OPERABLE.
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6.

Overtemperature AT

The Overtemperature AT trip Function is initiated based on
setpoints derived for DNB protection or core exit conditions. This
trip Function also limits the range over which the Overpower AT trip
Function must provide protection. The inputs to the
Overtemperature AT trip include all pressure, coolant temperature,
axial power distribution, and reactor power as indicated by loop AT
assuming full reactor coolant flow. Protection from violating the
DNBR limit or core exit boiling is assured for those transients that
are slow with respect to delays from the core to the measurement
system. The Function monitors both variation in power and flow
since a decrease in flow has the same effect on AT as a power

increase. The fReactor Trip occurs if irdicatedmeasured loop AT | MIC-03-16-0

exceeds the lower setpoint of the DNB protection limit setpoint and 0007

the core exit boiling limit setpoint. The Overtemperature AT trip
Function uses each loop's AT as a measure of reactor power and is
compared with a setpoint that is automatically varied with the
following parameters:

- reactor coolant average temperature - the Nominal Trip | MIC-03-16-0

Setpoint is varied to correct for changes in coolant density 0007

and specific heat capacity with changes in coolant
temperature,

- pPressurizer pPressure - the Nominal Trip Setpoint is varied | 'V”g -03-16-0

to correct for changes in system pressure, and

- axial power distribution - f(Al), the Nominal Trip Setpoint is |'VIIC -03-16-0

varied to account for imbalances in the axial power 0007

distribution as detected by the NIS upper and lower power
range detectors. If axial peaks are greater than the design
limit, as indicated by the difference between the upper and

lower NIS power range detectors, the Nominal Trip Setpoint |MIC-03-16-0

is reduced in accordance with Nete-FSAR Section 7.2.1-ef | 9007
Table-3.4.3.1-4 (Ref. 2).

Dynamic compensation is included for system piping delays from
the core to the temperature measurement system.
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The Overtemperature AT trip Function is calculated for each loop as

described in Nete-FSAR Section 7.2.1-ef Fable-3.4.3.1-4 (Ref. 2). | MIC-03-16-0
Trip occurs if Overtemperature AT is indicated in two loops. The 0007
pressure and temperature signals are used for other control

functions. The interface from the safety channels in the PSMS to

the PCMS is through the SSA. When three or more temperature | MIC-03-16-0
and pressure channels are OPERABLE. Fthe SSA ensures an input 0007
failure to the control system does not result in erroneous control

system action that would require the protection function actuation.

Therefore the protection function requires only two additional

channels to provide the protection function actuation (i.e. three

channels total). When there are less than three OPERABLE MIC-03-16-0
temperature and pressure channels, the SSA cannot prevent 0007
erroneous control system operation due to an input failure. This is

reflected in the LCO Completion Times for temperature and

pressure channels, since there are only three required channels.

Note that this Function also provides a signal to generate a turbine

runback prior to reaching the Nominal Trip Setpoint. A turbine | MIC-03-16-0

runback will reduce turbine power and reactor power. A reduction in 0007

power will normally alleviate the Overtemperature AT condition and

may prevent a rfReactor Trip. | MIC-03-16-0
0007

The LCO requires three channels of the Overtemperature AT trip

Function to be OPERABLE. Note that the Overtemperature AT

Function receives input from channels shared with other RTS

Functions. Failures that affect multiple Functions require entry into

the Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overtemperature AT trip must be OPERABLE
to prevent DNB. In MODE 3, 4, 5, or 6, this trip Function does not
have to be OPERABLE because the reactor is not operating and
there is insufficient heat production to be concerned about DNB.

The cycle dependent variables for this Function are specified in the |MIC-03-16-0
COLR. 000
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7.

Overpower AT

The Overpower AT trip Function ensures that protection is provided

to ensure the integrity of the fuel (i.e.. no fuel pellet melting and less | MIC-03-16-0
than 1% cladding strain) under all possible overpower conditions. 0007

This trip Function also limits the required range of the

Overtemperature AT trip Function and provides a backup to the

High Power Range Neutron Flux (kHigh sSetpoint) trip. The | MIC-03-16-0
Overpower AT trip Function ensures that the allowable heat 0007
generation rate (kW/ft) of the fuel is not exceeded. It uses the AT of

each loop as a measure of reactor power with a setpoint that is

automatically varied with the following parameters:

- reactor coolant average temperature - the Nominal Trip | MIC-03-16-0
Setpoint is varied to correct for changes in coolant density 0007
and specific heat capacity with changes in coolant
temperature, and

- rate of change of reactor coolant average temperature -
including dynamic compensation for the delays between the
core and the temperature measurement system.

The Overpower AT trip Function is calculated for each loop as per

Nete-FSAR Section 7.2-efFable-.1.4.3.3-442 (Ref. 2). Trip occurs |MIC-03-16-0
if Overpower AT is indicated in two loops. The temperature signals 007

are also used for other control functions. The interface from the

safety channels in the PSMS to the PCMS is through the SSA.

When three or more temperature channels are OPERABLE, Fthe | MIC-03-16-0
SSA ensures an input failure to the control system does not result in 007
erroneous control system action that would require the protection

function actuation. Therefore, the protection function requires only

two additional channels to provide the protection function actuation

(i.e.. three channels total). When there are less than three MIC-03-16-0
OPERABLE temperature channels, the SSA cannot prevent 0007
erroneous control system operation due to an input failure. This is

reflected in the LCO Completion Times for temperature channels,

since there are only three required channels.

Note that this Function also provides a signal to generate a turbine
runback prior to reaching the Allowable Value. A turbine runback

will reduce turbine power and reactor power. A reduction in power
will normally alleviate the Overpower AT condition and may prevent

a rReactor {Trip. | l(\)/l(;(c):%os-m-o
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The LCO requires three channels of the Overpower AT trip Function
to be OPERABLE. Note that the Overpower AT trip Function
receives input from channels shared with other RTS Functions.
Failures that affect multiple Functions require entry into the
Conditions applicable to all affected Functions.

In MODE 1 or 2, the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is
generated in the fuel to be concerned about the heat generation
rates and overheating of the fuel. In MODE 3, 4, 5, or 6, this trip
Function does not have to be OPERABLE because the reactor is
not operating and there is insufficient heat production to be
concerned about fuel overheating and fuel damage.

The cycle dependent variables for this Function are specified in the |MIC-03-16-0
COLR. 0007

8. Pressurizer Pressure

The same sensors provide inputs to the High and Low Pressurizer | MIC-03-16-0
Pressure trips and the Overtemperature AT trip. The Pressurizer 007
Pressure channels are also used to provide control inputs to the | MIC-03-16-0
Pressurizer Pressure Control System. The interface from the safety 0007
channels in the PSMS to the PCMS is through the SSA. When MIC-03-16-0
three or more Pressurizer Pressure channels are OPERABLE, Fthe 0007

SSA ensures an input failure to the control system does not result in

erroneous control system action that would require the protection

function actuation. Therefore, the protection function requires only

two additional channels to provide the protection function actuation

(i.e.. three channels total)._\When there are less than three MIC-03-16-0
OPERABLE pressure channels, the SSA cannot prevent erroneous | 007
control system operation due to an input failure. This is reflected in

the LCO Completion Times for Pressurizer Pressure channels,

since there are only three required channels.

a. Low Pressurizer Pressure

The Low Pressurizer Pressure trip Function ensures that
protection is provided against violating the DNBR limit due
to low pressure.

The LCO requires three channels of Low Pressurizer
Pressure to be OPERABLE.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.1-21 Revisien2



RTS Instrumentation
B 3.3.1

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

In MODE 1, when DNB is a major concern, the Low

Pressurizer Pressure trip must be OPERABLE. This trip

Function is automatically enabled on increasing power by

the P-7 interlock (NIS power range P-10 or {Turbine ilnlet MIC-03-16-0

pPressure greater than approximately 10% of full power 007
equivalent (P-13)). On decreasing power, this trip Function

is automatically blocked below P-7. Below the P-7 setpoint,

no conceivable power distributions can occur that would

cause DNB concerns.

This Function has a dynamic transfer function. The Time '(\)/'(;g%03'16'0

Constants for this Function are recorded and maintained in a
document established by the Setpoint Control Program

(SCP).

b. High Pressurizer Pressure

The High Pressurizer Pressure trip Function ensures that

protection is provided against over pressurizing the RCS. | MIC-03-16-0
This trip Function operates in conjunction with the 0007
pressurizer relief and safety valves to prevent RCS

overpressure conditions.

The LCO requires three channels of the High Pressurizer
Pressure to be OPERABLE.

The High Pressurizer Pressure LSSS is selected to be
below the pressurizer safety valve actuation pressure
setting. This setting minimizes challenges to safety valves.

In MODE 1 or 2, the High Pressurizer Pressure trip must be
OPERABLE to help prevent RCS overpressurization and
minimize challenges to the safety valves. In MODE 3, 4, 5,
or 6, the High Pressurizer Pressure trip Function does not
have to be OPERABLE because transients that could cause
an overpressure condition will be slow to occur. Therefore,
the operator will have sufficient time to evaluate unit
conditions and take corrective actions. Additionally, low
temperature overpressure protection systems provide
overpressure protection when below MODE 4.
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9.

High Pressurizer Water Level

The High Pressurizer Water Level trip Function provides a backup
signal for the High Pressurizer Pressure trip and also provides
protection against water relief through the pressurizer safety valves.
These valves are designed to pass steam in order to achieve their
design energy removal rate. A rReactor tTrip is actuated prior to the | MIC-03-16-0
pressurizer becoming water solid. The LCO requires three 0007
channels of High Pressurizer Water Level to be OPERABLE. The

pressurizer level channels are used as input to the Pressurizer

Level Control System. The interface from the safety channels in the

PSMS to the PCMS is through the SSA. When three or more High | MIC-03-16-0
Pressurizer Water Level channels are OPERABLE, Fthe SSA 0007
ensures an input failure to the control system does not result in

erroneous control system action that would require the protection

function actuation. Therefore, the protection function requires only

two additional channels to provide the protection function actuation

(i.e.. three channels total). \When there are less than three MIC-03-16-0
OPERABLE High Pressurizer Water Level channels, the SSA 0007
cannot prevent erroneous control system operation due to an input
failure. This is reflected in the LCO Completion Times for High
Pressurizer Water Level channels, since there are only three
required channels.

In MODE 1, when there is a potential for overfilling the pressurizer,

the High Pressurizer Water Level trip must be OPERABLE. This

trip Function is automatically enabled on increasing power by the

P-7 interlock. On decreasing power, this trip Function is

automatically blocked below P-7. Below the P-7 setpoint, transients

that could raise the pPressurizer w\Water {Level will be slow and the |MIC-03-16-0
operator will have sufficient time to evaluate unit conditions and 007

take corrective actions.
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10.

11.

Low Reactor Coolant Flow

The Low Reactor Coolant Flow trip Function ensures that protection

is provided against violating the DNBR limit due to low flow in one or

more RCS loops, while avoiding Reactor {Trips due to normal MIC-03-16-0
variations in loop flow. Above the P-7 setpoint, the fReactor £Trip on 0007

low flow in any one RCS loop is automatically enabled. Each RCS

loop has four flow detectors to monitor flow. The flow signals are

not used for any control system input.

The LCO requires three Low Reactor Coolant Flow channels per
loop to be OPERABLE in MODE 1 above P-7.

In MODE 1 above the P-7 setpoint, a loss of flow in one RCS loop

could result in DNB conditions in the core. Below the P-7 setpoint,

all fReactor Trips on low flow are automatically blocked since there 5 MIC-03-16-0
is insufficient heat production to generate DNB conditions. 0007

Low Reactor Coolant Pump (RCP) Speed

The Low RCP Speed trip Function ensures that protection is

provided against violating the DNBR limit due to a loss of flow in two

or more RCS loops. The speed of each RCP is monitored. Above

the P-7 setpoint a low speed detected on two or more RCPs will

initiate a ¥fReactor £Trip. The Nominal Trip Setpoint reflects only | MIC-03-16-0
steady state instrument uncertainties as the detectors do not 0007
provide primary protection for any event that results in a harsh

environment.

The LCO requires three Low RCP Speed channels (one channel

per loop) to be OPERABLE in MODE 1 above P-7. One channel

per loop is sufficient for this trip Function because the Low RCS

Flow trip alone provides sufficient protection of unit SLs for loss of

flow events. The Low RCP Speed trip serves only to anticipate the

low flow trip, minimizing the thermal transient associated with loss

of a pump. Below the P-7 setpoint, all fReactor Trips on loss of | MIC-03-16-0
flow are automatically blocked since no power distributions are 0007
expected to occur that would cause a DNB concern at this low

power level. Above the P-7 setpoint, the fReactor £Trip on loss of | MIC-03-16-0
flow in two or more loops is automatically enabled. 0007
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12.

Steam Generator Water Level

The same sensors provide inputs to the Low SG Water Level trip | MIC-03-16-0
and the High-High SG Water Level trip. Additionally, the level 0007
transmitters provide control inputs to the SG Level Control System. |MIC-03-16-0
The interface from the safety channels in the PSMS to the PCMS is 0007
through the SSA. When three or more High-High SG Water Level |MIC-03-16-0
channels are OPERABLE for each Steam Generator, ¥the SSA 0007
ensures an input failure to the control system does not result in

erroneous control system action that would require the protection

function actuation. Therefore, the protection function requires only

two additional channels to provide the protection function actuation

(i.e., three channels total)._\When there are less than three MIC-03-16-0
OPERABLE High-High SG Water Level channels for each Steam | %0%7
Generator, the SSA cannot prevent erroneous control system
operation due to an input failure. This is reflected in the LCO
Completion Times for High-High SG Water Level channels, since
there are only three required channels for each Steam Generator.

a. Low SG Water Level

The Low SG Water Level trip Function ensures that

protection is provided against a loss of heat sink and

actuates the Emergency Feedwater (EFW) System prior to | MIC-03-16-0
uncovering the SG tubes. The SGs are the heat sink for the 0007
reactor. In order to act as a heat sink, the SGs must contain

a minimum amount of water. A narrow range low level in

any SG is indicative of a loss of heat sink for the reactor.

This Function also performs the ESFAS function of starting

the EFW pumps on low SG level.

The LCO requires three channels of Low SG Water Level
per SG to be OPERABLE.
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In MODE 1 or 2, when the reactor requires a heat sink, the
Low SG Water Level trip must be OPERABLE. The normal
source of water for the SGs is the Main Feedwater (MFW)
System (not safety related). The MFW System is only in
operation in MODE 1 or 2. The EFW System is the safety
related backup source of water to ensure that the SGs
remain the heat sink for the reactor. During normal startups
and shutdowns, the EFW System provides feedwater to
maintain SG level. In MODE 3, 4, 5, or 6, the Low SG Water
Level Function does not have to be OPERABLE because
the MFW System is not in operation and the reactor is not
operating or even critical. Decay heat removal is
accomplished by the EFW System in MODE 3 and by the
Residual Heat Removal (RHR) System in MODE 4, 5, or 6.

b. High-High SG Water Level

The High-High SG Water Level trip Function ensures that

protection is provided against an excessive cooldown due to

increase in feedwater flow. An increase in the feedwater

flow rate will cause an increase in SG w\\ater {Level and | MIC-03-16-0
reduction in the reactor coolant temperature. Reduction in 0007

the coolant temperature adds reactivity as a result of the

positive moderator density coefficient, thereby increasing

the reactor power.

This Function also performs the ESFAS functions of
generating a tTurbine Trip and initiating mMain fFeedwater |MIC-03-16-0
ilsolation. 0007

The LCO requires three channels of the High-High SG
Water Level trip Function to be OPERABLE in MODE 1
above P-7. The trip Function is automatically enabled on
increasing power by the P-7 interlock and automatically
blocked on decreasing power once the P-7 interlock is
cleared. Although the High-High SG Water Level trip is
blocked below the P-7 setpoint, the ESFAS functions to trip
the turbine and isolate Main Feedwater are OPERABLE
above and below the P-7 setpoint. These ESFAS functions
allow the operator sufficient time to evaluate plant conditions
and take corrective actions.
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13. Turbine Trip

a.

Turbine Emergency Trip Oil Pressure

The Turbine Emergency Trip Qil Pressure trip Function

anticipates the loss of heat removal capabilities of the

secondary system following a tTurbine £Trip. This trip | MIC-03-16-0
Function acts to minimize the pressure/temperature 0007
transient on the reactor. Any {Turbine Trip from a power | MIC-03-16-0
level below the P-7 setpoint, approximately 10% power, will 0007

not actuate a fReactor tTrip. Four pressure switches | MIC-03-16-0
monitor the control oil pressure in the Turbine 0007
Electrohydraulic Control System. A low pressure condition

sensed by two-out-of-four pressure switches will actuate a

fReactor {Trip. These pressure switches do not provide any |MIC-03-16-0
input to the control system. The unit is designed to 0007
withstand a complete loss of load and not sustain core

damage or challenge the RCS pressure limitations. Core

protection is provided by the High Pressurizer Pressure trip

Function and RCS integrity is ensured by the pressurizer

safety valves.

The LCO requires three channels of Turbine Emergency
Trip Oil Pressure to be OPERABLE in MODE 1 above P-7.

Below the P-7 setpoint, a £Turbine {Trip does not actuate a 'V”C 03-16-0
fReactor tTrip. In MODE 2, 3, 4, 5, or 6, there is no potential 0007

for a tTurbine tTrip, and the Turbine Emergency Trip Qil

Pressure trip Function does not need to be OPERABLE.

Turbine Trip - Main Turbine Stop Valve Position

The Main Turbine Stop Valve Position trip Function

anticipates the loss of heat removal capabilities of the

secondary system following a tTurbine Trip from a power | MIC-03-16-0
level above the P-7 setpoint. This action will actuate a 0007
tReactor {Trip. The trip Function anticipates the loss of | MIC-03-16-0
secondary heat removal capability that occurs when the stop 0007
valves close. Tripping the reactor in anticipation of loss of

secondary heat removal acts to minimize the pressure and

temperature transient on the reactor. This trip Function will

normally operate in the presence of a single failure due to

redundant limit switches on each valve. However this trip

Function isnot required to operate in the presence of a

single channel failure. The unit is designed to withstand a
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14.

complete loss of load and not sustain core damage or
challenge the RCS pressure limitations. Core protection is
provided by the High Pressurizer Pressure trip Function, and
RCS integrity is ensured by the pressurizer safety valves.
This trip Function is diverse to the Turbine Emergency Trip
Oil Pressure {Turbine {Trip Function. Each main turbine
stop valve is equipped with two limit switches that input to
the RTS. If the limit switches indicate that all four stop
valves are closed, a fReactor tTrip is initiated.

The LSSS for this Function is set to assure channel trip
occurs when the associated stop valve is completely closed.

The LCO requires four Main Turbine Stop Valve Position
channels, one per valve, to be OPERABLE in MODE 1
above P-7. One channel on each valve must trip to cause
rReactor £Trip.

Below the P-7 setpoint, a load rejection can be
accommodated by the Turbine Bypass System. In MODE 2,
3,4, 5, or 6, there is no potential for a load rejection, and the
Turbine Trip - Main Turbine Stop Valve Position trip Function
does not need to be OPERABLE.

ECCS aActuation

The ECCS aActuation fReactor tTrip function ensures that if a
fReactor £Trip has not already been generated by the RTS, the
ESFAS aAutomatic aActuation {Logic will initiate a fReactor {Trip
upon any signal that initiates ECCS aActuation. This is a condition
of acceptability for the loss of coolant accident (LOCA). However,
other transients and accidents take credit for varying levels of ESF
performance and rely upon rod insertion, except for the most
reactive rod that is assumed to be fully withdrawn, to ensure reactor
shutdown. Therefore, a fReactor tTrip is initiated every time an
SIECCS Actuation signal is present.

Nominal Trip Setpoint and Allowable Values are not applicable to
this Function. The ECCS aActuation signals are provided within the
RPS. Therefore, there is no measurement signal with which to
associate an LSSS.
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The LCO requires three trains of ECCS aActuation to be | MIC-03-16-0
OPERABLE in MODE 1 or 2. 0007

15.

A fReactor Trip is initiated every time an ECCS aActuation signal is | 'V”C 03-16-0
present. Therefore, this trip Function must be OPERABLE in 007
MODE 1 or 2, when the reactor is critical, and must be shut down in

the event of an accident. In MODE 3, 4, 5, or 6, the reactor is not

critical, and this trip Function does not need to be OPERABLE.

Reactor Trip System Interlocks

Reactor protection interlocks are provided to ensure #Reactor Trips | MIC-03-16-0
are in the correct configuration for the current unit status. They 0007

back up operator actions to ensure protection system Functions are

not bypassed during unit conditions under which the safety analysis

assumes the Functions are not bypassed. Therefore, the interlock

Functions do not need to be OPERABLE when the associated

tReactor Trip functions are outside the applicable MODES. These |'(\)/'O'g;03'16'0
are:

a. Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock is
actuated when any NIS intermediate range channel goes
approximately one decade above the minimum channel
eading. If both channels drop below the setpoint, the
permissive will automatically be defeated. The LCO
requirement for the P-6 interlock ensures that the following
Functions are performed:

. on increasing power, the P-6 interlock allows the
manual block of the NIS Source Range, Neutron
Flux fReactor {Trip. This prevents a premature block |M!C-03-16-0
of the source range trip and allows the operator to
ensure that the intermediate range is OPERABLE
prior to leaving the source range. When the source
range trip is blocked, the high voltage to the
detectors is also removed,

. on decreasing power, the P-6 interlock automatically
energizes the NIS source range detectors and
enables the NIS Source Range Neutron Flux

rReactor tTrip, and | MIC-03-16-0
0007
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. ron increasing power, the P-6 interlock provides a
backup block signal to the source range flux doubling
circuit. Normally, this Function is manually blocked
by the control room operator during the reactor
startup.

The LCO requires two channels of Intermediate Range Neutron
Flux, P-6 interlock to be OPERABLE in MODE 2 when below the
P-6 interlock setpoint.

Above the P-6 interlock setpoint, the NIS Source Range Neutron
Flux fReactor Trip will be blocked, and this Function will no longer |
be necessary.

MIC-03-16-0
0007

In MODE 3, 4, 5, or 6, the P-6 interlock does not have to be

OPERABLE because the NIS Source Range is providing core

protection.

b. Low Power Reactor Trips Block, P-7

The Low Power Reactor Trips Block, P-7 interlock is
actuated by input from either the Power Range Neutron
Flux, P-10, or the Turbine Inlet Pressure, P-13 interlock.
The LCO requirement for the P-7 interlock ensures that the
following Functions are performed:

(1) on increasing power, the P-7 interlock automatically

enables rReactor {Trips on the following Functions: C-03-16-0

| Mi
0007

. Low Pressurizer Pressure,

. High Pressurizer Water Level,

. Low Reactor Coolant Flow,

. Low RCP Speed,

MIC-03-16-0

. High Steam Generator (SG) Water Level, |0007

. Turbine Trip - Turbine Emergency Trip Oll
Pressure, and

. Turbine Trip - Main Turbine Stop Valve
Position.
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(2)

These rReactor Trips are only required when | MIC-03-16-0
operating above the P-7 setpoint (approximately 0007

10% power). The #Reactor {Trips provide protection |'VIIC -03-16-0
against violating the DNBR limit. Below the P-7 007
setpoint, the RCS is capable of providing sufficient
natural circulation without any RCP running.

on decreasing power, the P-7 interlock automatically

blocks £Reactor £Trips on the following Functions: |g/gg703 16-0
. Low Pressurizer Pressure,
. High Pressurizer Water Level,
. Low Reactor Coolant Flow,
. Low RCP Speed,
. High Steam Generator (SG) Water Level, |Mo'g703 16-0
. Turbine Trip - Turbine Emergency Trip Oll
Pressure, and
. Turbine Trip - Main Turbine Stop Valve
Position.
Nominal Trip Setpoint and Allowable Value are not | MIC-03-16-0

applicable to the P-7 interlock because it is a logic Function

0007

and thus has no parameter with which to associate an

LSSS.

The P-7 interlock is a logic Function with train and not
channel identity. Therefore, the LCO requires the Low
Power Reactor Trips Block, P-7 interlock to be OPERABLE
in each OPERABLE RTS train in MODE 1.

The low power trips are blocked below the P-7 setpoint and
unblocked above the P-7 setpoint. In MODE 2, 3, 4, 5, or 6,
this Function does not have to be OPERABLE because the
interlock performs its Function when power level drops
below 10% power, which is in MODE 1.
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C. Power Range Neutron Flux, P-10

The Power Range Neutron Flux, P-10 interlock is actuated
at approximately 10% power, as determined by
two-out-of-four NIS power range detectors. If power level
falls below 10% RTP on 3 of 4 channels, the nuclear
instrument trips will be automatically unblocked. The LCO
requirement for the P-10 interlock ensures that the following
Functions are performed:

on increasing power, the P-10 interlock allows the

operator to manually block the Intermediate Range

Neutron Flux £Reactor #Trip. Note that blocking the |MIC-03-16-0
fReactor tTrip also blocks the signal to prevent |0007
automatic and manual rod withdrawal,

on increasing power, the P-10 interlock allows the
operator to manually block the High Power Range | MIC-03-16-0
Neutron Flux ({Low sSetpoint) fReactor tTrip, 0007

on increasing power, the P-10 interlock automatically

provides a backup signal to block the Source Range

Neutron Flux fReactor Trip, and also to de-energize |'VIIC -03-16-0
the NIS source range detectors, 0o7

the P-10 interlock provides one of the two inputs to
the P-7 interlock, and

on decreasing power, the P-10 interlock

automatically enables the High Power Range MIC-03-16-0
Neutron Flux ({Low sSetpoint) fReactor tTrip and the 0007
Intermediate Range Neutron Flux fReactor £Trip (and

rod stop).

The LCO requires four channels of Power Range Neutron
Flux, P-10 interlock to be OPERABLE in MODE 1 or 2.
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16.

OPERABILITY in MODE 1 ensures the Function is available
to perform its decreasing power Functions in the event of a
reactor shutdown. This Function must be OPERABLE in
MODE 2 to ensure that core protection is provided during a
startup or shutdown by the High Power Range Neutron Flux
(*Low sSetpoint) and High Intermediate Range Neutron Flux
fReactor tTrips. In MODE 3, 4, 5, or 6, this Function does
not have to be OPERABLE because the reactor is not at
power and the Source Range Neutron Flux fReactor tTrip
provides core protection.

Turbine Inlet Pressure, P-13

The Turbine Inlet Pressure, P-13 interlock is actuated when
the pressure in the first stage of the high pressure turbine is
greater than approximately 10% of the turbirerated full
power pressure. This is determined by two-out-of-four
pressure detectors. The LCO requirement for this Function
ensures that three of the inputs to the P-7 interlock are
available.

The LCO requires three channels of Turbine Inlet Pressure,
P-13 interlock to be OPERABLE in MODE 1.

The Turbine Inlet Chamber Pressure, P-13 interlock must be
OPERABLE when the turbine generator is operating. The
interlock Function is not required OPERABLE in MODE 2, 3,
4, 5, or 6 because the turbine generator is not operating.

Reactor Trip Breakers

This trip Function applies to the RTBs exclusive of individual trip
mechanisms. The LCO requires three OPERABLE trains of trip
breakers. A trip breaker train consists of all trip breakers associated
with a single RTS logic train that are racked in, closed, and capable
of supplying power to the Rod Control System. Thus, the train
consists of two main breakers. Three OPERABLE trains ensure no
single random failure can disable the RTS trip capability.

These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RTS-rip Functions
must be OPERABLE when the Rod Control System is capable of
rod withdrawal or one or more rods are not fully inserted.
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17.

18.

Reactor Trip Breaker Undervoltage and Shunt Trip Mechanisms

The LCO requires both the Undervoltage and Shunt Trip
Mechanisms to be OPERABLE for each RTB that is in service. The
trip mechanisms are not required to be OPERABLE for trip breakers
that are open, racked out, incapable of supplying power to the Rod
Control System, or declared inoperable under Function 19 above.
OPERABILITY of both trip mechanisms on each breaker ensures
that no single trip mechanism failure will prevent opening any
breaker on a valid signal.

These trip Functions must be OPERABLE in MODE 1 or 2 when the

reactor is critical. In MODE 3, 4, or 5, these RTS-trip Functions | MIC-03-16-0
must be OPERABLE when the Rod Control System is capable of 0007

rod withdrawal or one or more rods are not fully inserted.

Automatic Trip Logic

The LCO requirement for the RTBs (Functions 16 and 17) and

Automatic Trip Logic (Function 18) ensures that means are

provided to interrupt the power to allow the rods to fall into the

reactor core. Each RTB is equipped with an undervoltage coil and a

shunt trip coil to trip the breaker open when needed. The tReactor |MIC-03-16-0
Trip signals generated by the RTS Automatic Trip Logic cause the 0o7

RTBs to open and shut down the reactor.

The LCO requires three trains of RTS Automatic Trip Logic to be

OPERABLE. Having three OPERABLE trains ensures that random

failure of a single logic train will not prevent rfReactor £Trip. |g/'(;g;03'16'0
These trip Functions must be OPERABLE in MODE 1 or 2 when the

reactor is critical. In MODE 3, 4, or 5, these RTS-ip Functions | MIC-03-16-0
must be OPERABLE when the Rod Control System is capable of 0007

rod withdrawal or one or more rods are not fully inserted.

The RTS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 8).

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.1-34 Revisien2



RTS Instrumentation
B 3.3.1

BASES

ACTIONS A Note has been added to the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed in Table 3.3.1-1.

In the event a channel's accuracy is found nonconservative with respect to
the Allowable Value, or the transmitter, instrument loop, signal processing
electronics, or digital bistable is found inoperable, then all affected
Functions provided by that channel must be declared inoperable and the
LCO Condition(s) entered for the protection Function(s) affected.

When the number of inoperable channels in a trip Function exceeds those |MIC-03-16-0
specified in one or other related Conditions associated with a trip Function, 0007

then the unit is outside the safety analysis. Therefore, LCO 3.0.3 must be

immediately entered if applicable in the current MODE of operation.

In all cases where the LCO states “Restore channel or train to OPERABLE | MIC-03-16-0
status”, this means restore the required number of channels or trains to 007
OPERABLE status. Therefore, restoration of an alternate channel or train,

other than the failed channel or train. is also acceptable.

Al

Condition A applies to all RTS protection Functions. Condition A
addresses the situation where one or more required channels or trains for
one or more Functions are inoperable at the same time. The Required
Action is to refer to Table 3.3.1-1 and to take the Required Actions for the
protection functions affected. The Completion Times are those from the
referenced Conditions and Required Actions.

B.1 and B.2

Condition B applies to the Manual Reactor Trip in MODE 1 or 2. This
action addresses the train orientation for this Function. With one required
train inoperable, the inoperable train must be restored to OPERABLE
status within 72 hours. In this Condition, the remaining two OPERABLE
trains are adequate to perform the safety function.

MIC-03-16-0
0007
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If the Manual Reactor Trip Function cannot be restored to OPERABLE
status within the allowed 72 hour Completion Time, the unit must be
brought to a MODE in which the requirement does not apply. To achieve
this status, the unit must be brought to at least MODE 3 within 6 additional
hours (78 hours total time). The 6 additional hours to reach MODE 3 is
reasonable, based on operating experience, to reach MODE 3 from full
power operation in an orderly manner and without challenging unit
systems.

With the unit in MODE 3, ACTION C would apply to any inoperable Manual
Reactor Trip Function if the Rod Control System is capable of rod
withdrawal or one or more rods are not fully inserted.

The initial-eCompletion tTime of 72 hours is justified inrbecause two trains | MIC-03-16-0

are adequate to Derform the PSMS—Femtrammy—aﬂaJyss—Eer—detaH— 0007

mp afety functlon%mmHsMW—epeﬁable#eﬁﬁhe—Saﬁety#Dus—evemm

ene, and there are three autoamtic actuation trains and two other Manual
Reactor Trip ehannetistrains OPERABLE. In addition, the Completion Time
considers that the Manual Reactor Trip Function, for the inoperable Manual
Reactor Trip Function, can be actuated from the Safety VDU for that train.
Therefore, the ability to initiate a manual Reactor Trip through safety
related equipment remains functional in all three trains.

The Completion Time of 72 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

C1,C21,andC.2.2

Condition C applies to the Manual fReactor Trip Function in MODE 3, 4, | MIC-03-16-0

or 5 with the Rod Control System capable of rod withdrawal or one or more 0007

rods not fully inserted.

. Manual Reactor Trip | MIC-03-16-0
0007
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This action addresses the train orientation for erethis Function. With one |MIC-03-16-0
required train inoperable, the inoperable train must be restored to
OPERABLE status within 72 hours. If the affected Function cannot be
restored to OPERABLE status within the allowed 72 hour Completion Time,
the unit must be placed in a MODE in which the requirement does not
apply. To achieve this status, action must be initiated within the same 72
hours to ensure that all rods are fully inserted, and the Rod Control System
must be placed in a condition incapable of rod withdrawal within the next
hour. The additional hour provides sufficient time to accomplish the action
in an orderly manner. With rods fully inserted and the Rod Control System
incapable of rod withdrawal, this Functionis no longer required.

The Completion Time of 72 hours is reaserable-censidering-thatjustified MIC-03-16-0
because two trains are adequate to perform the safety function, and there 0007

are three automatic actuation trains and two other Manual Reactor Trip

trainsFunctions OPERABLE -and-thelow-prebability-ef an-eventoceurring- |MIC-03-16-0
during-thisinterval—The-completion-time-alse. In addition, the Completion 0007

Time considers that the mManual fReactor Trip fEunction, for the
inoperable Manual Reactor Trip train, can-alse be actuated from the Safety
VDU for that train. Therefore, the ability to initiate a manual fReactor {Trip
through safety related equipment remains functional in all three-required
trains.

The-initial-completiontimeThe Completion Time of 72 hours is_also justified |MIC-03-16-0
in the PSMSUS-APWR APWR rellablllty a%alyss—lze%detaﬂ—m#e#mai&en—%#eﬁe— 0007

I-A -----

Iheand rlsk analvses the summary and result ofthe—PSMS—FeHab#Hy—

analysisis-evaluated-and-eonfirmedwhich are documented in the-
uS—AP-WR—FlR-AFSAR Chapter 19—'Fhe—manual—reaeter—t-ﬂp—ﬁuﬂet+en—

(Ref 10)

D.1,D.2.1,and D.2.2

Condition D applies to the following rReactor £Trip Functions in MODE 3, 4, |MIC-03-16-0
or 5 with the Rod Control System capable of rod withdrawal or one or more 007
rods not fully inserted:

. RTBs,
. RTB Undervoltage and Shunt Trip Mechanisms, and
. Automatic Trip Logic.
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This action addresses the train orientation for these Functions. With one
required train inoperable, the inoperable train must be restored to MIC-03-16-0
OPERABLE status within 48 hours. If the affected Function(s) cannot be 0007
restored to OPERABLE status within the allowed 48 hour Completion Time,

the unit must be placed in a MODE in which the requirement does not

apply. To achieve this status, action must be initiated within the same 48

hours to ensure that all rods are fully inserted, and the Rod Control System

must be placed in a condition incapable of rod withdrawal within the next

hour. The additional hour provides sufficient time to accomplish the action

in an orderly manner. With rods fully inserted and the Rod Control System
incapable of rod withdrawal, these Functions are no longer required.

The Completion Time_of 48 hours is reasenable-censidering-thatin-this- MIC-03-16-0
Genditionsjustified because the two remaining OPERABLE trains are 0007

adequate to perform the safety function—and-given. In addition, the lew-
probability-of an-event-eceurring-during-this-intervalk—he-Completion Time
alse-considers that the two remaining OPERABLE trains each have
continuous_automatic self-testing ard-redundant-RFBsfor the Automatic

Trip Logic.

The Completion Time of 48 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

E11,E1.2,E21,E22 andE3

Condition E applies to the Power Range Neutron Flux (rHigh sSetpoint) ~ |MIC-03-16-0
Function.

0007

MIC-03-16-0
0007

With one channel inoperable, the inoperable channel must be placed in the
tripped condition_within 72 hours. This results in a partial trip condition
requiring only one-out-of-three logic for actuation-_of the two-out-of-four

trips.

The Completion Time of 72 hours-alewed to place the inoperable channel
in the tripped condition is justified because the three remaining OPERABLE
channels are adequate to perform the safety function. In addition, the
Completion Time considers that the three remaining OPERABLE channels
have continuous automatic self-testing-{as-deseribed-for-G6+H; and
continuous automatic CHANNEL CHECKS. In addition. with the remaining
three OPERABLE channels, the SSA within the PCMS ensure the control
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systems can withstand an input failure to the control system without MIC-03-16-0
causing erroneous control system operation, which would otherwise require 0007
the protection function actuation.

The Completion Time of 72 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

In addition to placing the inoperable channel in the tripped condition,
THERMAL POWER must be reduced to < 75% RTP within 78 hours.
Reducing the power level prevents operation of the core with radial power
distributions beyond the design limits. With one of the NIS power range
detectors inoperable, 1/4 of the radial power distribution monitoring
capability is lost.

As an alternative to the above actiensRequired Actions, the inoperable MIC-03-16-0
channel can be placed in the tripped condition within 72 hours and the 0007
QPTR monitored once every 12 hours as per SR 3.2.4.2, QPTR

verification. Calculating QPTR every 12 hours compensates for the lost

monitoring capability due to the inoperable NIS power range channel and

allows continued unit operation at power levels < 75% RTP. The 12 hour

Surveillance Frequency is consistent with LCO 3.2.4, "QUADRANT | MIC-03-16-0
POWER TILT RATIO (QPTR)." 0007

As an alternative to the above Required Actions, the plant must be placed |'VIIC -03-16-0
in a MODE where this Function is no longer required OPERABLE. 007
Seventy-eight hours are allowed to place the plant in MODE 3. The 78

hour Completion Time includes 72 hours for channel corrective

maintenance; and an additional 6 hours for the MODE reduction as | MIC-03-16-0
required by Required Action E.3. This is a reasonable time, based on 0007
operating experience, to reach MODE 3 from full power in an orderly

manner and without challenging plant systems. If Required Actions cannot

be completed within their allowed Completion Times, LCO 3.0.3 must be

entered.

OnreThe Required Actions are modified by a Note that allows placing one | MIC-03-16-0

channel may-be-bypassedin bypass for up to 12 hours ferwhile performing 0007
surveillance testing-and, or setpoint adjustments when a setpoint
E'EHESE.“E’“E ”.'E |.2 ROUFSDypass I.“.'t'sj““ och-the PSMS-roliability
SAANS E;E .gt EFEE E| E.I.Eﬁ g-ope zsst RACISRAVE
US-ARWRreduction is required by other Technical Repert-MUJAR-07030-
PR e shrrer B A he—res e RE M Erelia b il analysisis
eveluatedandconfimmed-inthe e ARWER PRA Chaster 4.

provided the other channels are OPERABLE, or two channels are
OPERABLE and one is placed in the trip condition. With one channel
bypassed, the system can detect all anomalies, but it cannot also sustain a

single failure.
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The Bypass Time of 12 hours is justified because the remaining MIC-03-16-0
OPERABLE channels are adequate to perform the safety function. In 0007
addition, the Bypass Time considers that the remaining OPERABLE
channels have continuous automatic self-testing and continuous automatic
CHANNEL CHECKS.

The Bypass Time of 12 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in
FSAR Chapter 19 (Ref. 10).

Required Action E.2.2 has been modified by a Note which only requires
SR 3.2.4.2 to be performed if the Power Range Neutron Flux input to QPTR
becomes inoperable. Failure of a component in the Power Range Neutron
Flux Channel which renders the High Flux Trip Function inoperable may not
affect the capability to monitor QPTR. As such, determining QPTR using
the movable incore detectors once per 12 hours may not be necessary.

MIC-03-16-0
0007

F.1 and F.2
Condition F applies to the following rReactor £Trip Functions: '(\)/'0'0(3;03'16'0
. High Power Range Neutron Flux ({Low sSetpoint),
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. High Power Range Neutron Flux_Rate (Positive Rate), and '(\)"0'00;03'16'0

. High Power Range Neutron Flux_Rate (Negative Rate);.
. ik P erP _and
. e M ataravel

Aknewn\Vith one requiredchannel inoperable, the inoperable channel must
be placed in the tripped condition within 72 hours. Placing the channel in
the tripped condition results in a partial trip condition requiring only

one-out-of-trre-legie-Hothetdo-tunsienswheretheregnired-rurbareat
operable-channelsis-three}orone-out-ef-three logic forthetripfunctions-
where-the-required-number-ofoperable-ehannelsisfouri-for actuation of the
two-out- of-Nfour trlps —where—N—%%h#ee—e#e&Hdepen&ag—en—the-Feqewed—

The Completion Time of 72 hours to place the inoperable channel in the trip

condition is justified because the three remaining OPERABLE channels are
adequate to perform the safety function. In addition, the Completion Time
considers that the three remaining OPERABLE channels have continuous
automatic self-testing and continuous automatic CHANNEL CHECKS.

In addition, with the remaining three OPERABLE channels, the SSA within
the PCMS ensures the control systems can withstand an input failure to the
control system without causing erroneous control system operation, which
would otherwise require the protection function actuation.

The Completion Time of 72 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

If the inoperable channel cannot be placed in the trip condition within the

specified Completion Time, the unit must be placed in a MODE where

these Functions are not required OPERABLE. An additional 6 hours isare |MIC-03-16-0
allowed to place the unitin MODE 3. Six hours is a reasonable time, based 0007

on operating experience, to place the unit in MODE 3 from full power in an

orderly manner and without challenging unit systems.
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MIC-03-16-0
0007

The Required Actions have-beenare modified by a Note that allows placing
the-troperableone channel in the-bypassed-eonditiorbypass for up to

12 hours while performing reutine-surveillance testing, efprovided the other
channels_are OPERABLE, or two channels are OPERABLE and one is
placed in the trip condition. With one channel bypassed, the system can
detect all anomalies. but it cannot also sustain a single failure. Fre42-hour

Hrac-tirido-besed-srenerating-seedenses

The Bypass Time of 12 hours is justified because the remaining
OPERABLE channels are adequate to perform the safety function. In
addition, the Bypass Time considers that the remaining OPERABLE
channels have continuous automatic self-testing and continuous automatic
CHANNEL CHECKS.

The Bypass Time of 12 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in
FSAR Chapter 19 (Ref. 10).
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G1and G2

Condition G applies to the Intermediate Range Neutron Flux trip when

THERMAL POWER is above the P-6 setpoint and below the P-10 setpoint, |MIC-03-16-0

and one channel is inoperable. Above the P-6 setpoint and below the P-10

setpoint, the NIS intermediate range detector performs the monitoring

Functions. If THERMAL POWER is greater than the P-6 setpoint but less

than the P-10 setpoint, 24 hours is allowed to reduce THERMAL POWER

below the P-6 setpoint or increase to THERMAL POWER above the P-10

setpoint. MIC-03-16-0
0007

The NIS Intermediate Range Neutron Flux channels must be OPERABLE

when the power level is above the capability of the source range, P-6, and

below the capability of the power range, P-10. If THERMAL POWER is

greater than the P-10 setpoint, the NIS power range detectors perform the

monitoring and protection functions and the intermediate range is not

required. MIC-03-16-0

0007

The Completion Times allow for a slow and controlled power adjustment

above P-10 or below P-6 and take into account the redundant capability

afforded by the redundant OPERABLE channel—and-thelowprebabilityef | MIC-03-16-0

Hefalluredudng-thispeded 0007

This action does not require the inoperable channel to be tripped because
the Function uses one-out-of-two logic. Tripping one channel would trip the
reactor. Thus, the Required Actions specified in this Condition are only

applicable when channel failure does not result in FReactor £Trip. |('\)/'£703 16-0

H.1 and H.2

Condition H applies to two inoperable Intermediate Range Neutron Flux trip
channels in MODE 2 when THERMAL POWER is above the P-6 setpoint
and below the P-10 setpoint. Required Actions specified in this Condition

are only applicable when channel failures do not result in fReactor ¢Trip. ~ |MIC-03-16-0
Above the P-6 setpoint and below the P-10 setpoint, the NIS intermediate 0007
range detector performs the monitoring Functions. '(\)/'0'83;03'16'0

With no intermediate range channels OPERABLE, the Required Actions
are to suspend operations involving positive reactivity additions
immediately. This will preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The operator
must also reduce THERMAL POWER below the P-6 setpoint within two
hours. Below P-6, the Source Range Neutron Flux channels will be able to
monitor the core power level. The Completion Time of 2 hours will allow
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a slow and controlled power reduction to less than the P-6 setpoint-and- g/'o'g;%'m'o

Required Action H.1 is modified by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (e.g.,
temperature or boron fluctuations associated with RCS inventory
management or temperature control) are not precluded by this Action,
provided they are accounted for in the calculated SDM.

1.1

Condition | applies to one inoperable Source Range Neutron Flux trip
channel when in MODE 2, below the P-6 setpoint, and performing a reactor
startup. With the unit in this Condition, below P-6, the NIS source range
performs the monitoring and protection functions. With one of the two
channels inoperable, operations involving positive reactivity additions shall
be suspended immediately.

This will preclude any power escalation. With only one source range
channel OPERABLE, core protection is severely reduced and any actions
that add positive reactivity to the core must be suspended immediately.

Required Action I.1 is modified by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (e.g.,
temperature or boron fluctuations associated with RCS inventory
management or temperature control) are not precluded by this Action,
provided they are accounted for in the calculated SDM.

J.1

Condition J applies to two inoperable Source Range Neutron Flux trip
channels when in MODE 2, below the P-6 setpoint, and in MODE 3, 4, or 5
with the Rod Control System capable of rod withdrawal or one or more rods
not fully inserted. With the unit in this Condition, below P-6, the NIS source
range performs the monitoring and protection functions. With both source
range channels inoperable, the RTBs must be opened immediately. With
the RTBs open, the core is in a more stable condition.

K.1, K.2.1, and K.2.2

Condition K applies to one inoperable source range channel in MODE 3, 4,
or 5 with the Rod Control System capable of rod withdrawal or one or more
rods not fully inserted. With the unit in this Condition, below P-6, the NIS
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source range performs the monitoring and protection functions. With one
of the source range channels inoperable, 48 hours is allowed to restore it to
an OPERABLE status. If the channel cannot be returned to an OPERABLE
status, action must be initiated within the same 48 hours to ensure that all
rods are fully inserted, and the Rod Control System must be placed in a
condition incapable of rod withdrawal within the next hour.

L1andL.2

Condition L applies to the following fReactor {Trip Functions: (';/'()'g%03-16-0
. Low Reactor Coolant Flow,

. Low Reactor Coolant Pump Speed, and l(\)/IOIOC%03-16-O

. Hioh High-SGW I L and
. Turbine Trip — Turbine Emergency Trip Oil Pressure.

With one required channel inoperable, the inoperable channel must be
placed in the tripped condition within 72 hours. Failure of one channel MIC-03-16-0
places the Function in a two-out-of-two configuration, when the failed 0007
channel does not result in a trip channel. This configuration provides
adequate plant protection, but does not meet the single failure criteria.
Therefore, within 72 hours the inoperable channel must be tripped to place
the Function in a one-out-of-two configuration that satisfies the single
failure criteria. Placing the channel in the tripped condition when above the
P-7 setpoint, results in a partial trip condition requiring only one additional
channel to initiate a fReactor tTrip.

These Functions do not have to be OPERABLE below the P-7 setpoint
because there is insufficient heat production to generate DNB conditions

below the P- 7 setpomt 1he—7—2—heu+s—a+lewed—te—plaee—the—ehanﬂe4—m—the— MIC-03-16-0
- 0007
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MIC-03-16-0
0007

Genditien-The Completion Time of 72 hours to place the inoperable

channel in the trip condition is justified because the two remaining
OPERABLE channels are adequate to perform the safety function. The
Completion Time also considers that the two remaining OPERABLE
channels have continuous automatic self-testing.

In addition, the two remaining OPERABLE channels have continuous
automatic CHANNEL CHECKS, except for Turbine Trip — Turbine
Emergency Trip Oil Pressure. This additional justification is not needed for
Turbine Trip — Turbine Emergency Trip Oil Pressure, because this is an
anticipatory function that is not credited in the safety analysis.

ExeeptforPressurizerFor all functions (except Turbine Trip — Turbine
Emergency Trlp O|I Pressure) Preseuﬂzeelzevet—end—SG—WateH:evel—ene-

4—2—heure—bypase—l+mrt—rsthe Comoletlon Tlme of 72 hours is also jUStIerd in
the PSMSUS-APWR rellablllty ana+ys+s—eehs+dem°fg—that—ﬂee—remammg—

refer—teand rlsk analvses the US—AP—WRJeehmeat—Repert—MUAP—Ol@%@—
PRAAttachment-6a-t2—Thesummary and result of the-PSMS—+reliability-
analysis-is-evaluated-and-confirmed-nthe US-APWR-PRAwhIch are
documented in FSAR Chapter 19-—"Thic-byeoscicnetallavad for

GhapteH—g-The Requwed Actlons are mOdIerd by a Note that aIIows

placing one required channel in bypass for up to 12 hours while performing
surveillance testing, provided the other required channels are OPERABLE,
or one required channel is OPERABLE and the other required channel is
placed in the trip condition. With one required channel bypassed, the
system can detect all anomalies, but it cannot also sustain a single failure.
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The Bypass Time of 12 hours is justified because the remaining MIC-03-16-0
OPERABLE channels are adequate to perform the safety function. The 0007
Bypass Time also considers that the remaining OPERABLE channels have
continuous automatic self-testing.

In addition the remaining OPERABLE channels have continuous automatic
CHANNEL CHECKS, except for Turbine Trip — Turbine Emergency Trip Oil
Pressure. This additional justification is not needed for Turbine Trip —
Turbine Emergency Trip Oil Pressure, because this is an anticipatory
function that is not credited in the safety analysis.

The Bypass Time of 12 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in
FSAR Chapter 19 (Ref. 10).

M.1 and M.2

Condition M applies to the ECCS aActuation input in MODES 1 and 2. | MIC-03-16-0
These actions address the train orientation of the RTS for these Functions.  °%°7
With one required train inoperable, 24 hours are allowed to restore the train

to OPERABLE status or the unit must be placed in MODE 3 within the next
6 hours_ MIC-03-16-0
0007

The Completion Time of 24 hours is reasenable-considering-thatin-this-
Genditien;justified because the two remaining OPERABLE trains are

adequate to perform the safety functlon—and—gwea In addltlon the lew-

remaining OPERABLE trains each have continuous automatic self-testing-
as-deseribedfor ACTFUAHONLOGIGFEST.

The Completion Time of 24 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems.

The Required Actions have been modified by a Note that allows

bypassingplacing one ineperablerequired train_in bypass for up to 4 hours | MIC-03-16-0
ferwhile performing surveillance testing, provided the other twerequired !
trains are OPERABLE.
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The Bypass Time of 4 hours is justified because the remaining OPERABLE | MIC-03-16-0
trains are adequate to perform the safety function. In addition, the Bypass 0007

Time considers that the remaining OPERABLE trains have continuous
automatic self-testing.

The Bypass Time of 4 hours is also justified in the US-APWR reliability and
risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 10).

N.1 and N.2

Condition N applies to the RTBs in MODES 1 and 2. These actions

address the train orientation of the RTS for the RTBs. With one required

train inoperable, 24 hours isare allowed for train corrective maintenance to |MI!C-03-16-0
restore the train to OPERABLE status. 0007

The 24-heur-Completion Time isreasenable-censidering-thatinthis-
Gendition;of 24 hours is justified because the two remaining OPERABLE

trains are adequate to perform the safety function-and-given-thetow-
probability-efan-eventduring-this-inrterval._In addition, the Completion Time
considers that the two remaining OPERABLE trains each have continuous
automatic self-testing.

The Completion Time of 24 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

Required Action N.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

MIC-03-16-0
0007
0.1and 0.2
Condition O applies to the P-6 and P-10 interlocks. With one or more
required-channels inoperable-for-one-out-of-two-ortwe-out-of-four MIC-03-16-0
coincidenecelogie, the associated interlock must be verified to be in its 0007
required state for the existing unit condition within 1 hour or the unit must
be placed in MODE 3 within the next 6 hours. Verifying the interlock status
manually accomplishes the interlock's Function. '(\)/'(18%03'16'0
The Completion Time of 1 hour is based on operating experience and the

minimum amount of time allowed for manual operator actions.
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The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and

without challenging unit systems. g/'o'g;03'16'0
The 1 hour and 6 hour Completion Times are equal to the time allowed by

LCO 3.0.3 for shutdown actions in the event of a complete loss of RTS

Function.

P.1and P.2

Condition P applies to the P-7 and P-13 interlocks in MODE 1. With one or

more required channels’inoperable (P-13). or one or more trains MIC-03-16-0
inoperable fer-twe-eut-ef-four-coincidencetogie(P-7), the associated 0007
interlock must be verified to be in its required state for the existing unit

condition within 1 hour or the unit must be placed in MODE 2 within the

next 6 hours. These actions are conservative for the case where power

level is being raised. Verifying the interlock status manually accomplishes

the interlock's Function. '(\)/'(;(?%03'16'0

The Completion Time of 1 hour is based on operating experience and the
minimum amount of time allowed for manual operator actions.

The Completion Time of 1 hour is required because the P-13 interlock is
generated using the Turbine Inlet Pressure instrumentation channels,
which are shared with the PCMS. The SSA within the PCMS prevents
erroneous control system actions due to a single failed shared instrument
channel, which would otherwise require the protection function actuation.
When there are less than three OPERABLE required Turbine Inlet
Pressure instrumentation channels, the SSA cannot prevent erroneous
control system operation due to an input failure.

The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 2 from full power in an orderly manner and
without challenging unit systems.

Q.1and Q.2

Condition Q applies to the RTB Undervoltage and Shunt Trip Mechanisms,

i.e.. diverse trip features, in MODES 1 and 2. For ese-RTBeither of the two | MIC-03-16-0
RTBs in a required train, with one of the diverse trip features inoperable, it | 007

must be restored to an OPERABLE status within 48 hours.

The Completion Time of 48 hours for Required Action Q.1 is reasonable

considering that in this Condition there is one remaining diverse feature for

the affected RTB, one OPERABLE RTB in the affected RTB train and two

OPERABLE RTB trains capable of performing the safety function-and-given- | MIC-03-16-0

tre-tev-srebalbili~ear-aveniessnring-drring—hisrieral 0007
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The Completion Time of 48 hours is also justified in the US-APWR MIC-03-16-0
reliability and risk analyses, the summary and result of which are 0007
documented in FSAR Chapter 19 (Ref. 10).

Required Action Q.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

R.1 and R.2

Condition R applies to the RTS Automatic Trip Logic in MODES 1 and 2.
These actions address the train orientation of the RTS for these Functions.
With one required train inoperable, 24 hours are allowed to restore the train

to OPERABLE status. MIC-03-16-0
0007

The Completion Time of 24 hours is reasenable-considering-thatinthis-
Gendition;justified because the two remaining OPERABLE required trains

are adequate to perform the safety functlon—ana—gweﬂ In addltlon the tew—

the—t%am—te—@FlER-ABt:Estat&s—atseCompletlon Time conS|ders that the two
remaining OPERABLE required trains each have continuous automatic
self-testing-as-deseribedfor- ACFJAHONLOGICTEST.

The Completion Time of 24 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 10).

Required Action R.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

The Required Actions have been modified by a Note that allows

bypassiagplacing one ineperablerequired train_in bypass for up to 4 hours | MIC-03-16-0
ferwhile performing surveillance testing, provided the other fwerequired 0007

trains are OPERABLE.

The Bypass Time of 4 hours is justified because the remaining OPERABLE |MIC-03-16-0
trains are adequate to perform the safety function. In addition, the Bypass | 2007

Time considers that the remaining OPERABLE trains have continuous
automatic self-testing.

The Bypass Time of 4 hours is also justified in the US-APWR reliability and
risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 10).
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S.1

Condition S applies when the Required Action and associated Completion
Time for Condition N, Q, or R have not been met. If the train cannot be
returned to OPERABLE status, the unit must be placed in a MODE where
the requirement does not apply. This is accomplished by placing the unit in
MODE 3 within 6 hours. The Completion Time of 6 hours is a reasonable
time, based on operating experience, to reach MODE 3 from full power in
an orderly manner and without challenging unit systems.

Placing the unit in MODE 3-frem-Genditien-N. with any of the applicable MIC-03-16-0
Functions inoperable, results in Condition D entry-whilean-RTB-is- 0007

rescrekle,

T1and T.2

Condition T applies to Main Turbine Stop Valve Closure. With one channel

inoperable, the inoperable channel must be placed in the trip condition

within 12 hours. If placed in the tripped condition, this results in a partial trip |M!C-03-16-0
condition requiring three additional channels to initiate a fReactor £Trip. If 0007

the channel can not be restored to OPERABLE status or placed in the trip
condition, then power must be reduced below the P-7 setpoint within the
next 6 hours. The 6 hours allowed for reducing power isare consistent with |MIC-03-16-0
other power reduction action eCompletion tTimes. 0007

The Required Actions are modified by a Note that allows placing one
channel in bypass for up to 12 hours while performing-reutine surveillance |MIC-03-16-0

testing. 0007
Fhese-timesThe Completion Time and Bypass Time are justified because

this is an anticipatory trip that is not credited in the safety analysis, and a

diverse {Turbine tTrip is also initiated from the Turbine Emergency Oil |('\)/'(;g%03'16'0

Pressure.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.1-51 Revisien2



RTS Instrumentation
B 3.3.1

BASES

ACTIONS (continued)

U.1 and U.2 MIC-03-16-0
- 0007

Condition U applies to the following Reactor Trip Functions:

. Overtemperature AT,

. Overpower AT,

. High Pressurizer Pressure, and
. Low SG Water Level.

With one required channel inoperable, the inoperable channel must be
placed in the trip condition within 1 hour and restored to OPERABLE status
in 72 hours.

This Condition applies to functions that operate on two-out-of-three logic
and have channels that are shared with the control systems. Normally the
SSA can prevent erroneous control system operations. However, when
there are less than three OPERABLE required channels, the SSA cannot
prevent erroneous control system operation due to an input failure. With
two OPERABLE required channels and one required channel in the trip
condition, if a channel failure occurs in an OPERABLE required channel
and results in erroneous control system operation, the remaining
OPERABLE required channel can provide a plant trip. However, the
channel that causes the erroneous control system operation cannot be
credited as the single failure; therefore, this configuration does not satisfy
the single failure criteria. To satisfy the single failure criteria, three required
channels must be restored to OPERABLE status within 72 hours.

The Completion Time of 1 hour to place the failed channel in the trip
condition is based on operating experience and the minimum amount of
time allowed for manual operator actions.

The Completion Time of 72 hours to restore the inoperable channel is
justified because the two remaining OPERABLE channels are adequate to
perform the safety function. In addition, the two remaining OPERABLE
channels have continuous automatic self-testing and continuous automatic
channel checks.

The Completion Time of 72 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref.10).
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Bypass of a required channel is not allowed because there are only three | MIC-03-16-0
required channels and these channels are also used for control. If a failure 0007

were to occur in one of the two remaining required control channels, a plant
transient could occur that would require a plant trip, but a plant trip would
not occur with only one remaining OPERABLE required channel.

Vi

If the Required Action and associated Completion Time of Condition U is
not met, the unit must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours are allowed to place the unit in
MODE 3. Six hours is a reasonable time, based on operating experience, to
place the unit in MODE 3 from full power in an orderly manner and without
challenging unit systems.

W.1 and W.2

Condition W applies to the following Reactor Trip Functions:

. Low Pressurizer Pressure,
. High Pressurizer Water Level, and
. High-High SG Water Level.

With one required channel inoperable, the inoperable channel must be
placed in the trip condition within 1 hour and restored to OPERABLE status
in 72 hours.

This Condition applies to functions that operate on two-out-of-three logic
and have channels that are shared with the control systems. Normally the
SSA can prevent erroneous control system operations. However, when
there are less than three OPERABLE required channels, the SSA cannot
prevent erroneous control system operation due to an input failure. With
two OPERABLE required channels and one required channel in the trip
condition, if a channel failure occurs in an OPERABLE required channel
and results in erroneous control system operation, the remaining
OPERABLE required channel can provide a plant trip. However, the
channel that causes the erroneous control system operation cannot be
credited as the single failure; therefore, this configuration does not satisfy
the single failure criteria. WWhen above the P-7 setpoint, to satisfy the single
failure criteria, three channels must be restored to OPERABLE status
within 72 hours.
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These Functions do not have to be OPERABLE below the P-7 setpoint MIC-03-16-0
because there is insufficient heat production to generate DNB conditions 0007
below the P-7 setpoint.

The Completion Time of 1 hour to place the failed channel in the trip
condition is based on operating experience and the minimum amount of
time allowed for manual operator actions.

The Completion Time of 72 hours to restore the inoperable channel is
justified because the two remaining OPERABLE channels are adequate to
perform the safety function. In addition, the two remaining OPERABLE
channels have continuous automatic self-testing and continuous automatic
CHANNEL CHECKS.

The Completion Time of 72 hours is also justified in the US-APWR
reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref.10).

Bypass of a required channel is not allowed because there are only three
required channels and these channels are also used for control. If a failure
were to occur in one of the two remaining required control channels, a plant
transient could occur that would require a plant trip, but a plant trip would
not occur with only one remaining OPERABLE required channel.

X1

If the Required Action and associated Completion Time of Condition W is
not met, the unit must be placed in which THERMAL POWER is below P-7.
Six hours are allowed to reduce THERMAL POWER to below P-7 if the
inoperable channel cannot be restored to OPERABLE status or placed in
trip within the specified Completion Time.

The Completion Time of 6 hours is reasonable, based on operating
experience, to reduce THERMAL POWER to below P-7 from full power in
an orderly manner and without challenging unit systems.
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SURVEILLANCE  The SRs for each RTS Function are identified by the SRs column of
REQUIREMENTS Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that Table 3.3.1-1
determines which SRs apply to which RTS Functions.

Note that each channel of process protection supplies all trains of the RTS.

However, when testing a Channel, it is only necessary to manually verify

that the channel is OPERABLE in its respective train. This is because the

interface to other trains is continuously verified through continuous MIC-03-16-0
automatic self-testing. SelContinuous automatic self-testing is confirmed 0007
through periodic GOFard-ACTFUAHONLOGICFESFMIC. The CHANNEL
CALIBRATION is performed in a manner that is consistent with the

methods and assumptions of SeetierSpecification 5.5.21, Setpoint Control | MIC-03-16-0
Program (SCP). 0007

SR 3.3.11

Performance of the CHANNEL CHECK 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. Itis based on the assumption that

instrument channels monitoring the same parameter should read

approximately the same value. Significant deviations between-the-twe MIC-03-16-0
instrument channels could be an indication of excessive instrument driftin 2997
one of the channels or of something even more serious. A CHANNEL

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

Agreement criteria are determined based on a combination of the channel

instrument uncertainties. If a channel is outside the criteria, it may be an

indication that the sensor or the signal processing equipment has drifted

outside its limit._If the channels are within the criteria, it is an indication that |MIC-03-16-0
the channels are OPERABLE. 0007
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SURVEILLANCE REQUIREMENTS (continued)

MIC-03-16-0
0007

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance calculation to the power
range channel output. If the calorimetric heat balance calculation results
exceed the power range channel output by more than 2% RTP, the power
range channel is not declared inoperable, but must be adjusted. The power
range channel output shall be adjusted consistent with the calorimetric heat
balance calculation results if the calorimetric calculation exceed the power
range channel output by more than + 2% RTP. If the power range channel
output cannot be properly adjusted, the channel is declared inoperable.

If the calorimetric is performed at part power (<70% RTP), adjusting the
power range channel indication in the increasing power direction will assure
a fReactor £Trip below the safety analysis limit (<118% RTP). Making no  |MIC-03-16-0
adjustment to the power range channel in the decreasing power direction 0007

due to a part power calorimetric assures a fReactor tTrip consistent with
the safety analyses.

| MIC-03-16-0
0007
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This allowance does not preclude making indicated power adjustments, if
desired, when the calorimetric heat balance calculation is less than the

power range channel output. To provide close agreement between

indicated power and to preserve operating margin, the power range

channels are normally adjusted when operating at or near full power during
steady-state conditions. However, discretion must be exercised if the

power range channel output is adjusted in the decreasing power direction

due to a part power calorimetric (< 70% RTP). This action may introduce a
non-conservative bias at higher power levels which may result in an NIS
fReactor £Trip above the safety analysis limit (> 118% RTP). The cause of |MIC-03-16-0
the potential non-conservative bias is the decreased accuracy of the 07
calorimetric at reduced power conditions. The primary error contributor to

the instrument uncertainty for a secondary side power calorimetric

measurement is the feedwater flow measurement, which is typically a AP
measurement across a feedwater venturi. While the measurement

uncertainty remains constant in AP as power decreases, when translated

into flow, the uncertainty increases as a square term.

Thus a 1% flow error at 100% power can approach a 10% flow error at 30%

RTP even though the AP error has not changed. An evaluation of extended

operation at part power conditions would conclude that it is prudent to

administratively adjust the_digital setpoint of the High Power Range MIC-03-16-0
Neutron Flux (sHigh sSetpoint) digital bistables to < 85% RTP when: 1) the |°9%7
power range channel output is adjusted in the decreasing power direction

due to a part power calorimetric below 70% RTP; or 2) for a post refueling

startup. The evaluation of extended operation at part power conditions

would also conclude that the potential need to adjust the indication of the

High Power Range Neutron Flux in the decreasing power direction is quite |MIC-03-16-0
small, primarily to address operation in the intermediate range about P-10 0007
(nominally 10% RTP) to allow enabling of the High Power Range Neutron | MIC-03-16-0
Flux ({Low sSetpoint) and the Intermediate Range Neutron Flux fReactor 0007
{Trips. Before the High Power Range Neutron Flux (kHigh sSetpoint)

digital bistables are reset to < 109% RTP, the power range channel

adjustment must be confirmed based on a calorimetric performed at > 70%

RTP.

The Note clarifies that this SurveillaneeSR is required only if reactor power |'VIIC -03-16-0
is > 15% RTP and that 12 hours are allowed for performing the first

SurveillanceSR after reaching 15% RTP. A power level of 15% RTP is MIC-03-16-0
chosen based on plant stability, i.e., automatic rod control capability and 0007
turbine generator synchronized to the grid.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program. In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in channel outputs.
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SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel output. If the
absolute difference is > 3%, the NIS channel is still OPERABLE, but must
be readjusted. The excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is > 3%.

If the NIS channel cannot be properly readjusted, the channel is declared
inoperable. This SurveillanceSR is performed to verify the f(Al) input to the | 'V”C 03-16-0
Overtemperature AT Function and Overpower AT Function.

A Note clarifies that the SurveillaneeSR is required only if reactor power is | MIC-03-16-0
> 15% RTP and that 24 hours isare allowed for performing the first 0007
SurveillareeSR after reaching 15% RTP.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.14

SR 3.3.1.4 is the performance of a TADOT. This test shall verify RTB train
OPERABILITY by actuation of the two RTBs for each train to their tripped | MIC-03-16-0
state. Each RTB may be actuated together or individually. 0007

The RTB train test shall include three separate but overlapping tests: (1)

The Undervoltage Ftest for verification of RTB operability using only the MIC-03-16-0
gUndervoltage tTrip mMechanism:, (2) The Shunt Trip test for verification of 0007

RTB operability using only the sShunt £Trip mMechanisms-, and (3) The
Manual Reactor Trip Fest for verification of RTB operability using the
hardwired switches. The Undervoltage Ftest shall bypass the sShunt Trip
mMechanism, so each RTB actuates using only the eUndervoltage Trip
mMechanism. The Shunt Trip Ftest shall bypass the ¢Undervoltage Trip
mMechanism, so each RTB actuates using only the sShunt tTrip
mMechanism. The Manual Reactor Trip Ftest shall actuate the RTB with
both mechanisms. Figure 4.4-1 of Fepical-Repert-MUAP-07004 (Ref. 6)
describes an acceptable overlapping method for conducting these three
separate tests that confirms OPERABLE status.

MIC-03-16-0
0007
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SR3.3.45 MIC-03-16-0
0007

. " ‘ on_T! : i : .
j : —~The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

MIC-03-16-0
0007

SR 3.3.1.65

SR 3.3.1.85 is a calibration of the excore channels to the incore channels.
If the measurements do not agree, the excore channels are not declared
inoperable but must be calibrated to agree with the incore detector
measurements. If the excore channels cannot be adjusted, the channels
are declared inoperable. This SurveillanceSR is performed to verify the ~ |MIC-03-16-0
f(Al) input to the Overtemperature AT Function and Overpower AT 0007
Function.

A Note modifies SR 3.3.1.65. The Note states that this SurveillarceSR is | MIC-03-16-0
required only if reactor power is > 50% RTP and that 24 hours isare 0007
allowed for performing the first surveilareeSR after reaching 50% RTP.
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The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.%6 MIC-03-16-0
- 0007

SR 3.3.1.76 is the performance of a GOFMIC for the RTS Instrumentation._
This includes the RPS.

The PSMS is self-tested_automatically on a continuous basis from the
digital side of all input modules to the digital side of all output modules.
SelfContinuous automatic self-testing encompasses all digitalPSMS MIC-03-16-0
safety-related functions including digital Nominal Trip Setpoints, Time 0007
Constants and trpactuation logic functions. -The continuous automatic
self-testing also encompasses all data communications within a PSMS
train, between PSMS trains and between the PSMS and PCMS. The
continuous automatic self-testing is described in Reference 6 and._
Reference 7.

The SOTFMIC is a_diverse check of the RFSPSMS software memory
integrity, consistent with the Setpoint Control Program (SCP), to ensure
there is no change to the internal RFSPSMS software that would impact its
functional operation, including digital Nominal Trip Setpoints, vatsesTime
Constants, actuation logic functions or the continuous automatic

self-testing. sel-testfunetion—The seftware-memery-integrity-testMIC is
described in Reference 6 and Reference 7.

Gentrel-Rregram-The capability to generate continuous automatic

self-testing fault alarms shall be confirmed OPERABLE during the MIC.
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The complete eentinuityOPERABILITY check from the_measurement MIC-03-16-0
channel input device to the eutput-devieeReactor Trip Breaker is performed 0007

by the combination of the continuous_automatic self-testing for the digital
devices (the RPS and data communication interfaces). the continuous
automatic CHANNEL CHECK (SR 3.3.1.1 and SR 3.3.1.7), the CHANNEL
CALIBRATION (SR 3.3.1.8. SR 3.3.1.9 and SR 3.3.1.10), the MIC (SR
3.3.1.6) and the TADOT (SR 3.3.1.4 and SR 3.3.1.11). The CHANNEL

CALIBRATION-erthe-non-digital-stde-of- the-input-moedaie, the eontindous-
selitestne-forthedigialsidethe-Coithe-AC OOl =e
and the TARC T Herthenen-dighalcideetthecuisubmeaduleThe
CHANNEL-CALIBRAHON-COTFand TADOT, which are manual tests,

overlap with the GHANNEL-CHECKcontinuous automatic and-self-testing
and confirm the functioning of the continuous automatic self-testing.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.87

Performance of the CHANNEL CHECK within 4 hours after reducing power
below P-6 and the frequency in accordance with the Surveillance

Frequency Control Program 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-twe instrument channels could be an | MIC-03-16-0
indication of excessive instrument drift in one of the channels or of 0007
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 based on a combination of the channel
instrument uncertainties. If a channel is outside the criteria, it may be an
indication that the sensor or the signal processing equipment has drifted
outside its limit.

The Surveillance Frequency of 4 hours is based on the need to verify | MIC-03-16-0
OPERABILITY of the SR instruments within a reasonable time after being 0007
re-energized.
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MIC-03-16-0
0007

aJaFms—The Surveillance Frequency thereafter is based on ooeratlnq

experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.

SR 3.3.1.98

SR 3.3.1.8 is the performance of a CHANNEL CALIBRATION.

CHANNEL CALIBRATION is a complete check of the instrument loop,
including the sensor. The test verifiesmust be performed consistent with | MIC-03-16-0

the methods and assumptions of Specification 5.5.21, SCP, to verify that 0007
the channel responds to a measured parameter within the necessary range
and accuracy-as-defined-by-the - Allowable-Value. MIC-03-16-0
0007
The CHANNEL CALIBRATION confirms the accuracy of the channel from
sensor to digital VDU readout as described in Reference 6.
For analog measurements, the CHANNEL CALIBRATION conflrms the
O P T MIC-03-16-0

GHANNEEGAELBRAﬂ@N—eanﬁ#ns%he—anaJeg—measwement—aeewaey— 0007
conformstecalibration settings are within the Allowable Value at multiple
points over the entire measurement channel span, encompassing all
fReactor Trip and interlock Nominal Trip Setpoint values. Digital fReactor |MIC-03-16-0
£Trip and interlock Nominal Trip Setpoint values are confirmed through a 0007
GOTFMIC.

For binary measurements, the CHANNEL CALIBRATION confirms the

accuracy of the channel’s state change-as-deseribed-in-Reference-6. The |MIC-03-16-0
state change must occur within the Allowable Value of the Nominal Trip 0007
Setpoint.
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i MIC-03-16-0
metheds—and—assump&ens—m—SeeﬂeH—E)—E)—%—SGPThe equmment that 0007
performs the automated CHANNEL CHECK shall be confirmed
OPERABLE, including the capability to generate fault alarms during the
CHANNEL CALIBRATION.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SRS A O e mmedifiodsypahleleclalng-hal-nie el ohaldnalode- MIC-03-16-0
ficati | | . . | ibed-val 0007

whereapslicakbles

SR 3.3.1.489

SR 3.3.1.469 is the performance of a CHANNEL CALIBRATION, as
described in SR 3.3.1.98, for the neutron flux channels. This SR is
modified by a Note stating that the neutron detectors are excluded from the
CHANNEL CALIBRATION.

Fhe-CHANNEL-CGALIBRAHONF or this SR the calibration for the power
range neutron detectors consists of a normalization of the detectors based
on a power calorimetric and flux map performed above 15% RTP. Fhe- MIC-03-16-0
GCHANNEL-GALBRATHONFor this SR the calibration for the source range 0007

and intermediate range neutron detectors consists of obtaining the detector

plateau or discriminator curves, evaluating those curves, and comparing

the curves to the manufacturer's data. This SurveitlaneeSR is not required |MIC-03-16-0
for the NIS power range detectors for entry into MODE 2 or 1, and is not 7
required for the NIS intermediate range detectors for entry into MODE 2,

because the unit must be in at least MODE 2 to perform the test for the

intermediate range detectors and MODE 1 for the power range detectors. 24300;03'16'0

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.4410 MIC-03-16-0
- 0007

SR 3.3.1.4410 is the performance of a CHANNEL CALIBRATION, as

described in SR 3.3.1.98. Whenevera-sensirg-elementisreplacedthe-
nextrequired-CHANNEL CALIBRATION ef-the-resistance-temperatdre-
detectors{RTD}-sensers-is accomplished by an-irplacea cross calibration

that compares the ethersensing-elements-with-thereeentlysignals from the
installed sensirg-elementchannels to a channel with a reference RTD, in
accordance with FSAR Section 7.1.3.14 (Ref. 13).
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This-testwillverifirtThe rate lag compensation for flow from the core to the |MIC-03-16-0
RTDs is implemented in the RPS through digital functions: this rate lag 007
function is confirmed through the MIC, SR 3.3.1.6.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.4211 MIC-03-16-0
- 0007

SR 3.3.1.4211 is the performance of a TADOT of Turbine Trip Functions.
This TADOT is performed prior to exceeding the P-7 interlock whenever the
unit has been in MODE 3. This SurveillanceSR is not required if it has MIC-03-16-0

been performed within the previous 31 days. Verification of the Nominal 0007

Trip Setpoint deesis not have-te-be-performed ferthisduring the TADOT

SurveillareeSR; the Nominal Trip Setpoint is verified during CHANNEL

CALIBRATION. Performance of this test will ensure that the {Turbine £Trip

Function is OPERABLE prior to exceeding the P-7 interlock.

SR 3.3.1.4312 MIC-03-16-0
— 0007

SR 3.3.1.4312 verifies that the resperse-timesforall-RTS functons-
areRESPONSE TIME is less than or equal to the maximum values
assumed in the accident analysis. _Accident analysis response time values
are definredspecified in Reference 2. Individual component response times
are not modeled in the analyses.

The analyses model the overall or total elapsed time, from the point at

which the parameter exceeds the Frip-Setpointvalueatthe- MIC-03-16-0

senserAnalytical Limit to the point at which the equipment reaches the 0007

required functional state (i.e., control and shutdown rods fully inserted in
the reactor core).

MIC-03-16-0
0007
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Response time may be verified by actual response time tests in any series
of sequential, overlapping or total channel measurements, or by the
summation of allocated sensor, signal processing and actuation logic
response times with actual response time tests on the remainder of the

channel. MIC-03-16-0

0007

Allocations for sensors, signal eenditiening;processing and actuation logic
response times may be obtained from: (1) historical records based on
acceptable response time tests (hydraulic, noise, or power interrupt tests),
(2) in place, onsite, or offsite (e.g., vendor) test measurements, or (3)
utilizing vendor engineering specifications. MUAP-09024-P “Respense- ('\)"0'5%03'16'0
T £ safety 180 Systerm”

The PSMS MELTAC controllers employ dynamic transfer functions with
Time Constants that are installed as digital values and processed through
digital algorithms. Therefore, the time response of all digital PSMS
functions has no potential for variation due to time, environmental drift or
component aging.

PSMS Time Constants are set at the nominal values assumed in the safety
analysis. The combination of continuous automatic self-testing and MIC
confirms the integrity of the dynamic transfer functions. Time Constants and
actuation logic functions.

The response time for the digital portion of the PSMS is determined one
time by analysis and confirmed one time in the factory test. Therefore, for
PSMS digital functions, including Functions with Time Constants, response
time tests are not required; instead, a response time allocation may be

applied.

Response time for PSMS MELTAC input signal conditioning. can be
affected by random failures or degradation, which can be detected by
CHANNEL CALIBRATION. Section 4.6 of MUAP-07005, “Safety System
Digital Platform -MELTAC-" (Ref. 7) describes the basis for crediting
CHANNEL CALIBRATION for detecting PSMS signal conditioning
response time degradation. Therefore, for PSMS input signal conditioning,
response time tests are not required; instead, a response time allocation
may be applied.
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MUAP-09021-P, "Response Time of Safety 1&C System" (Ref. 11). provides |MIC-03-16-0
the basis and methodology for using allocated sensor response times in the 0007
overall verification of the channel response time for specific sensors
identified in the report. Response time verification for other sensor types
must be demonstrated by test. MUAP-09021-P also provides the basis and
methodology for using allocated signal processing and actuation logic
response times in the overall verification of the protection system channel

response t|me Seehen—4—4—ef—l\4UAP—O—7—995—“Sa#ety—System—DrgﬁaL MIC-03-16-0

0007

In addition, MUAP-09021-P identifies the acceptance criteria for RTS

components that require response time measurement (such as RTBs and
RTDs which are known to have aging or wear-out mechanisms that can
impact response time), taking into consideration the total RTS RESPONSE
TIME requirement and the allocations for other components that do not
require testing.

The allocations for sensor, signal conditioning, and actuation logic
response times must be verified prior to placing the component in
operational service and re-verified following maintenance that may
adversely affect response time. In general, electrical repair work does not
impact response time provided the parts used for repair are of the same
type and value. One example where response time could be affected is
replacing the sensing assembly of a transmitter.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.1.4312 is modified by a Note stating that neutron detectors are | MIC-03-16-0
excluded from RTS RESPONSE TIME testing. This Note is necessary 0007
because of the difficulty in generating an appropriate detector input signal.

Excluding the detectors is acceptable because the principles of detector

operation ensure a virtually instantaneous response.
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REFERENCES 1. Regulatory Guide 1.105, Revision 3, "Setpoints for Safety Related
Instrumentation.”
2. FSARSection 7.2.
3. FSAR Chapter 15.
4. IEEE-603-1991.
5. 10 CFR 50.49.
6. MUAP-O?O(_)4-P—€F1FepFietaw-)—aﬂd-MUAP—91994—NP— MIC-03-16-0

Nen-Proprietary, Revision 7, “Safety 1&C System Description and 0007
Design Process.”

7. MUAP-07005-P-(Preprietaryand-MUAR-07005-NP- MIC-03-16-0
Nen-Proprietary), Revision 8, “Safety System Digital Platform — 0007
-MELTAC-.”

8. 10 CFR 50.36.
9. FSAR Section 6.2.1.

10. FSAR Chapter 19. MIC-03-16-0
0007

11. MUAP-09021-P, Revision 2, “Response Time of Safety 1&C
System.”

12. MUAP-09022-P, Revision 2, “US-APWR Instrument Setpoint
Methodology.”

13. FSAR Section 7.1.
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B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Features Actuation System (ESFAS) Instrumentation |?)/|O|OC%03_16_0

BASES

BACKGROUND The ESFAS initiates necessary safety systems, based on the values of
selected unit parameters, to protect against violating core design limits and
the Reactor Coolant System (RCS) pressure boundary, and to mitigate

accidents.
The ESFAS instrumentation is segmented into threefour distinct but | MIC-03-16-0
interconnected modules as identified below: 0007
. Field transmitters or process sensors and instrumentation: provide a
measurable electronic signal based on the physical characteristics of
the parameter being measured,
. The Reactor Protection System (RPS) provides signal conditioning, '(\)4(18%03'16'0

analog to digital conversion, bistabledigital bistables for setpoint

comparison, process algorithm actuation, eempatibleelectrical-
sigraldigital output to plart-precesscompenentsthe ESFAS, and

digital output to control board/mMain €Control FRoom_
(MCR)/miscellaneous VDUs,-ard

. The ESFAS and Safety Logic System (SLS) provides Actuation Logic,
and Actuation Outputs to initiate the proper unit shutdown or
eEngineered sSafety {Features (ESF) actuation in accordance with MIC-03-16-0
the defined logic-ard, based on the partial actuation inputs from the 0007
RPS-, and

. The Safety VDUs (S-VDU) and Communication Subsystems (COM)
provide Manual Control of ESF Components and backup manual
initiation of Reactor Trip and ESFAS Functions.

The Nominal Trip Setpoint, recorded and maintained in a document
established by the Setpoint Control Program (SCP), is a predetermined
setting for a protective device chosen to ensure automatic actuation prior to
the process variable reaching the Analytical Limit and thus ensuring that the
SL would not be exceeded. As such, the Nominal Trip Setpoint accounts for
uncertainties in setting the device (e.q., calibration), uncertainties in how the
device might actually perform (e.q., repeatability), changes in the point of
action of the device over time (e.q.. drift during surveillance intervals), and any
other factors which may influence its actual performance (e.g., harsh accident
environments). In this manner, the Nominal Trip Setpoint plays an important
role in ensuring that SLs are not exceeded. As such, the Nominal Trip
Setpoint meets the definition of an LSSS (Ref. 13) and is used to meet the
requirement that they be contained in the Technical Specifications. This is an
acceptable approach for digital systems because the digital setpoints do
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BACKGROUND (continued)

not drift as in analog systems. The Nominal Trip Setpoint is applicable to
automatic protection instrumentation functions for Reactor Trip, ESFAS
actuation and permissive interlocks.

Technical Specifications contain Allowable Values related to the
OPERABILITY of equipment required for safe operation of the facility. The
Allowable Value accommodates expected drift in the analog components of
the channel that would have been specifically accounted for in the setpoint
methodology for calculating the Nominal Trip Setpoint and thus the automatic
protective action would still have ensured that the SL would not be exceeded
with the "as-found" setting of the protective device. Therefore, the device
would still be OPERABLE since it would have performed its safety function
and the only corrective action required would be to recalibrate the device to
account for further drift during the next surveillance interval.

However, there is also some point beyond which the device would have not
been able to perform its function due, for example, to greater than expected
drift. This value needs to be specified in the Technical Specifications in order
to define OPERABILITY of the devices and is designated as the Allowable
Value.

The Allowable Value, in conjunction with the Nominal Trip Setpoint and LCO,
establishes the threshold for ESFAS action to prevent exceeding acceptable
limits such that the consequences of Postulated Accidents (PAs) will be
acceptable. The Allowable Value, recorded and maintained in a document
established by the Setpoint Control Program (SCP), is considered a limiting
value such that a channel is OPERABLE if the measured-acedracy-is-
as-found_value does not te-exceed the Allowable Value during the-CHANNEL
CALIBRATION.- The Allowable Value is applicable to automatic protection
instrumentation functions for Reactor Trip, ESFAS actuation and permissive
interlocks.

For analog measurements, the CHANNEL CALIBRATION verifies the
irstrumentchannel accuracy at five calibration setpeintssettings
corresponding to 0%, 25%, 50%, 75% and 100% of the instrument range. For
binary measurements, the CHANNEL CALIBRATION verifies the accuracy of
the channel’s state change at the required setpoint. As such, the Allowable
Value accounts for the expected instrument loop uncertainties, such as drift,
during the surveillance interval. In this manner, the actual setting of the device
will still meet the L SSS definition and ensure that a SL is not exceeded at any
given point of time as long as the device has not drifted beyond that expected
during the surveillance interval.
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Note that, although athe channel is "OPERABLE" under these circumstances, |MIC-03-16-0
the channel mustshall be left adjusted to_a value within the established 0007
channel eCalibration tTolerance_(CT) band in accordance with the uncertainty
assumptions stated in the referenced setpoint methodology; (as-left criteria),
and confirmed to be operating within the statistical allowances of the
uncertainty terms assigned. The Calibration Tolerance, recorded and MIC-03-16-0
maintained in a document established by the SCP, is applicable to automatic | 9997
protection instrumentation functions for Reactor Trip, ESFAS actuation and
permissive interlocks.

If the as-found value of the device is found to have exceeded the Allowable

Value, or the as-left value of the device cannot be adjusted to a value within

the Calibration Tolerance, the device would be considered inoperable from a
technical specification perspective. This requires corrective action including

those actions required by 10 CFR 50.36 when automatic protective devices

do not function as required.

In the Protection and Safety Monitoring System (PSMS), setpoints associated
with analog measurements are stored as digital values that have no potential
for variation due to time, environmental drift or component aging. For analog
measurements, the only factors that can result in variation in the trip functions
reside in the uncertainties that are pertinent to the analog portion of the
system. Therefore, for analog measurements in the PSMS, it is appropriate
for the Allowable Value to be expressed in terms of values that are measured
during periodic testing of the analog portion of the system (i.e., CHANNEL
CALIBRATION).

For PSMS analog measurements, the as-found and as-left values are
measured from sensor to digital Visual Display Unit (VDU) readout during
CHANNEL CALIBRATION. The US-APWR enhances human performance by
establishing a standard CHANNEL CALIBRATION method for all analog
measurements, whereby the as-found and as-left values read at the VDU are
measured at the same five calibration settings, regardless of the PSMS trip

setpoint(s).

Since the PSMS trip logic and setpoints for analog measurements are stored
as digital values with no drift potential, and those digital values are confirmed
through the MEMORY INTEGRITY CHECK (MIC), the only untested area
required to confirm channel operability pertains to the accuracy of the analog
input signal. When the analog input accuracy is confirmed. by reading the
digital values of the five point CHANNEL CALIBRATION settings on any VDU
driven by the same digital value used in the controller that executes the trip
functions, the operability of the complete channel is confirmed, including the
accuracy of all trip setpoints associated with that channel.
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In the PSMS, setpoints associated with binary measurements are stored
within the binary device itself. These setpoints have potential for variation due

to time, environmental drift or component aging. However, these sensors are
interfaced to the digital portion of the PSMS, which has no potential for
variation due to time. environmental drift or component aging. For binary
measurements, the only factors that can result in variation in the trip functions

reside in the uncertainties that are pertinent to the binary sensor itself.
Therefore, for binary measurements in the PSMS, it is appropriate for the
Allowable Value to be expressed in terms of values that are measured during

periodic testing of the binary device (i.e., CHANNEL CALIBRATION).

For PSMS binary measurements, the as-found and as-left state change
values are measured from sensor to VDU readout during CHANNEL
CALIBRATION. The US-APWR enhances human performance by
establishing a standard CHANNEL CALIBRATION method for all binary
measurements. whereby the as-found and as-left values read at the VDU are

measured at the channel’s required state change.

Since the PSMS trip logic for binary sensors is stored as digital values with no

drift potential, and those digital values are confirmed through the MIC, the
only untested area required to confirm channel operability pertains to the
accuracy of the binary input signal. WWhen the binary input accuracy is
confirmed, by reading the channel’s state change on any VDU driven by the
same digital value used in the controller that executes the trip functions, the
operability of the complete channel is confirmed, including the accuracy of the

trip setpoint associated with that channel.

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability, more than one,
and often as many as four, field transmitters or sensors are used to measure
unit parameters. In many cases, field transmitters or sensors that input to the
ESFAS are shared with the Reactor Trip System (RTS). In some cases, the
same channels also provide control system inputs. To account for calibration
tolerances and instrument drift, which are assumed to occur between
calibrations, statistical allowances are provided in the Nominal Trip Setpoint
and Allowable Values. The OPERABILITY of each transmitter or sensor is
determined by either"as-found" calibration data evaluated during the

MIC-03-16-0
0007

| MIC-03-16-0

MIC-03-16-0

CHANNEL CALIBRATION efand by qualitative assessment of field transmitter |°9°7

or sensor, as related to the channel behavior observed during performance of
the CHANNEL CHECK.
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Signal-Processing-EquipmentProtection and Safety Monitoring System | MIC-03-16-0

0007

Generally, four channels of process control equipment are used for the signal
processing of unit parameters measured by the field instruments. The
process control equipment provides signal conditioning, analog to digital
conversion, comparable digital output signals for VDUs located on the main
control board, and comparison of measured input signals with setpoints
established by safety analyses. These setpoints are defiredrecorded and
maintained in FSAR-Ghapter{Ref—2)rand-FSAR-Chapter8(Ref8)a
document established by the Setpoint Control Program (SCP). If the
measured value of a unit parameter exceeds the predetermined setpoint, a
digital output from a digital bistable-eutput is forwarded to the ESFAS for | MIC-03-16-0
decision evaluation. Channel separation is maintained throughout the PSMS. 0007
Some unit parameters provide input only to the PSMS, while others are used |MIC-03-16-0
by the PSMS and are retransmitted to the Plant Control and Monitoring 0007
System (PCMS) for use in one or more control systems.

MIC-03-16-0
0007

Generally, if a parameter is used only for input to the protection circuits, three

channels with a two-out-of-three logic are sufficient to provide the required

reliability and redundancy. If one channel fails in a direction that would not

result in a partial Function trip, the Function is still OPERABLE with a

two-out-of-two logic. If one channel fails such that a partial Function trip

occurs, a trip will not occur and the Function is still OPERABLE with a

one-out-of-two logic. | MIC-03-16-0
0007

Generally, if a parameter is used for input to the protection circuits and a

control function, three channels with a two-out-of-three logic are also sufficient

to provide the required reliability and redundancy. FaeWhen three or more | MIC-03-16-0

channels are OPERABLE, the Signal Selection Algorithm (SSA) within the | %997

PCMS ensures the control systems can withstand an input failure to the

control system without causing erroneous control system operation which

would otherwise require the protection function actuation. Since the input

failure does not cause an erroneous control system action that challenges the

protection function, the input failure is considered a single failure in the

ESFAS and the ESFAS remains capable of providing its protective function

with the remaining two eperableOPERABLE channels. Again, a single failure |MIC-03-16-0

will neither cause nor prevent the protection function actuation._\When there 0007

are less than three OPERABLE channels, the SSA cannot prevent erroneous

control system operation due to an input failure. This is reflected in the LCO

Completion Times for shared channels. when there are only three required

channels.

These requirements are described in IEEE-603-1991 (Ref. 4). The actual
number of channels required for each unit parameter is specified in
Reference 2.
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Allowable Values and ESFAS Setpoints

The Nominal Trip Setpoints used in the digital bistables_or binary sensors are |MIC-03-16-0
based on the Analytical Limits defined in the accident analysis and the 007
channel uncertainty. The selection of these Nominal Trip Setpoints is such | MIC-03-16-0
that adequate protection is provided when all sensor and processing {Time 0007
dDelays are taken into account.

To allow for calibration tolerances, instrumentation uncertainties, instrument
drift, and severe environment errors for those ESFAS channels that must
function in harsh environments as defined by 10 CFR 50.49 (Ref. 5), the
Allowable Values and Nominal Trip Setpointsrecerded-and-maintaineding | MIC-03-16-0
destmentesiabliched-by-the-SCPir-theasearmsanyHre-=SC are conservative 0007
with-respeetto_protect the Analytical Limits. The SGRP-methodology identified
in the SCP, used to calculate the Allowable Values and ESFASNominal Trip
setpoints, incorporates all of the known uncertainties applicable to each
channel (Ref. #12). The magnitudes of these uncertainties are factored into
the determination of each ESFASNominal Trip Setpoint and-ecerrespending
Allowable Value.

The ESFASNominal Trip Setpoint entered into the bistable_or binary sensor is
more conservative than that specified by the Analytical Limit-te-aceeunt. The
Nominal Trip Setpoint accounts for measurement errors detectable by the
CHANNEL CALIBRATION_and other unmeasurable errors (such as the
effects of anticipated environmental conditions), which are both considered in
the Allowable Value for CHANNEL CALIBRATION. The Allowable Value
serves as the Technical Specification OPERABILITY limit for the purpose of
the CHANNEL CALIBRATION. One example of such a change in
measurement error is drift during the surveillance interval. If the measured- |MIC-03-16-0
aeceuraeyas-found value does not exceed the Allowable Value, the channel is 0007
considered OPERABLE.

The ESFAS-Nominal Trip Setpoints-are_(i.e.. LSSS) is the values at which the |MIC-03-16-0
bistables-arediqgital bistable or binary sensor is set. The ESFASNominal Trip 0007
Setpoint value ensures the safety analysis limits are met for the surveillance

interval selected when a channel is adjusted based on stated channel

uncertainties. Any channel is considered to be properly adjusted when the

"as-left" value is within the established Calibration Tolerance (CT) band, in

accordance with the methods and assumptions irof the SCP. The MIC-03-16-0
ESFASNominal Trip Setpoint value (i.e.. expressed as a value without 0007
inequalities) isused-for_digital bistables, is confirmed during the purpesesof
the- COTMIC. The Nominal Trip Setpoint value (i.e., expressed as a value with
inequalities) for binary sensors is confirmed during the CHANNEL
CALIBRATION.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-6 Revisien2



ESFAS Instrumentation
B 3.3.2

BASES

BACKGROUND (continued)

ESFAS-Nominal Trip Setpoints_and Allowable Values, consistent with the MIC-03-16-0
requirements of the Alewable-alueSCP, ensure that SLs are not violated 0007
during AOOs and that the consequences of Pestulated-Aceidents{PAs) will be

acceptable, providingprovided the unit is operated from within the LCOs at the

onset of the PA and the equipment functions as designed.

DigitalWithin the PSMS controllers, Nominal Trip Setpoints, Time Constants | MIC-03-16-0
and Time Delays are digital settings maintained in non-volatile software 0007
memory within each RPS train. -Digital settings have no potential for variation
due to time, environmental drift or component aging; therefore, these digital
settings have no surveillance tolerance. Each trairisPSMS controller has
continuous automatic self-tested-centindoush-ontine-to-verifytesting, which
verifies that the digital Nominal Trip Setpoint.and Time Constant settings are
correct. ESFASFrip-SetpointsNominal Trip Setpoints and Time Constants are
also verified periodically through a-diverse-seftware-memery-integrity-test-
whieh-isthe MIC which must be conducted with the RRSHrairaffected PSMS

controller out of service. A designated instrument channel is taken out of
service for periodic ealibratierCHANNEL CALIBRATION. SRs for the
channels and trains are specified in the SR section.

The Allowable Value is the maximum deviation that can be measured during | MIC-03-16-0
CHANNEL CALIBRATION, whereby the channel is considered OPERABLE. | 9007

This value includes the deviations that are included in the calculations that
determined the Nominal Trip Setpoint. The “expected as-found value” shall be
as specified in the plant-specific setpoint analysis. The expected as-found
value reflects the expected normal drift of actual plant equipment, so that a
degraded device can be identified before the Allowable Value limit is reached.
The expected as-found value is also referred to as the Performance Test
Acceptance Criteria (PTAC). The PTAC, recorded and maintained in a
document established by the SCP, is applicable to automatic protection
instrumentation functions for Reactor Trip, ESFAS actuation and permissive
interlocks.

ESFAS and SLS

The ESFAS and SLS equipment isare used for the decision logic processing |MIC-03-16-0
of outputs from the RPS. The SLS is also used for manual control of ESF 0007
components for accident mitigation and to achieve safe shutdown. To meet
the redundaney-requirementssingle failure criteria and accomodate on-line
maintenance for four train ESF systems, four trains of ESFAS-SLS, each
performing the same functions, are provided. If one train is taken out of
service for maintenance or test purposes, the remaining trains will provide
ESF actuation for the unit. Two train ESF systems are actuated by Trains A | MIC-03-16-0
and D, or B and C of the ESFAS-SLS. 0007
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Each train is packaged in its own cabinet for physical and electrical separation
to satisfy separation and independence requirements. la-additien—each-train- | MIC-03-16-0

srevidescualiicdeniuressuch oo ceparaiefunctiensresesees—oand- 0007

The ESFAS- and SLS performs the decision logic for most ESF equipment

actuation; generates the electrical output signals that initiate the required

actuation; and provides the status, permissive, and annunciator output signals

to the main-centrelreemMCR of the unit. MIC-03-16-0
0007

The bistable-eutputsdigital output signals from all trains of the RPS are

sensed by each ESFAS train and combined into logic that represent

combinations indicative of various transients. If a required logic combination

is completed, the ESFAS train will send actuation signals via the Safety Bus to

its respective SLS train. The SLS actuates those components whose

aggregate Function best serves to alleviate the condition and restore the unit

to a safe condition. Examples are given in the Applicable Safety Analyses,

LCO, and Applicability sections of thisthese Bases. The SLS also actuates MIC-03-16-0

ESF components based on manual control signals received from non-safety | %997

Operational VDUs, and based on signals from Safety VDUs for the Manual

Control of ESF Components Function.

The ESFAS and SLS arecontindoushyrautermatiealiyhave continuous
automatic self-tested-while-the-unitisatpowertesting. When any one train is

taken out of service for manual testing, the remaining trains are capable of
providing unit monitoring and protection until the testing has been completed.

The automatic or manual actuation of ESF components is accomplished | MIC-03-16-0
through solid state Actuation Outputs. The SLS energizes the Actuation 0007
Outputs appropriate for the condition of the unit. Each Actuation Output

energizes one plant component. Actuation Outputs are tested in conjunction

with their respective plant components. This test overlaps with the continuous

automatic self-testing.

S-VDU and COM MIC-03-16-0
0007

The Safety VDUs (S-VDU) and Communication Subsystems (COM) provide
backup controls for manual initiation of Reactor Trip and ESFAS Functions,
and credited controls and indications for the Manual Control of ESF

Components.

The S-VDU in each train consists of a VDU and S-VDU processor. There are
two COM Subsystems in each train, COM-1 and COM-2.
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The S-VDU provides backup controls for Manual Initiation of Reactor Trip MIC-03-16-0
(LCO 3.3.1) and ESFAS functions. Manual initiation signals are interfaced 0007

from the S-VDU to the RPS and ESFAS through COM-2. where they are
combined with corresponding signals from non-safety Operational VDUs
(O-VDU), through logic that prioritizes the S-VDU signal. The combined and
prioritized S-VDU and O-VDU signals are then interfaced to the RPS or
ESFAS where it is combined with the Manual Initiation pushbuttons, which are
required by this LCO. These backup S-VDU controls are not credited in
determining when the Manual Initiation Function is OPERABLE or in
determining the number of required trains. However, these backup controls
are considered in the Manual Initiation Function Completion Times for the
Required Actions.

The S-VDU provides credited safety related displays and controls for the
Manual Control of ESF Components Function. This Function supports the
ESFAS and is used to achieve and maintain safe shutdown (e.qg.. LCO 3.5.2
for Safety Injection). Component control signals are interfaced from the
S-VDU to the SLS through COM-2, where they are combined with
corresponding signals from non-safety Operational VDUs (O-VDU), through
logic that prioritizes the S-VDU signal. The combined and prioritized S-VDU
and O-VDU signals are then interfaced to the SLS. Component position
feedback signals for status displays are interfaced from the SLS to the
S-VDU.

To meet the single failure criteria and accommodate on-line maintenance, for
four train ESF systems, four trains of S-VDU and COM-2 are provided, each
performing the same functions. If one train is taken out of service for
maintenance or test purposes, the remaining trains will provide displays and
manual controls for the unit. The S-VDU and COM-2 for Trains A and D, or
Trains B and C support ESF systems with only two trains.

The S-VDU and COM-2 for each train are packaged in their own cabinet for
physical and electrical separation to satisfy separation and independence
requirements.

The S-VDU and COM-2 have continuous automatic self-testing while in
service. When any one train is taken out of service for manual testing, the
remaining trains are capable of providing unit monitoring and protection until
the testing has been completed.

COM-1 provides signal interfaces from the ESFAS and SLS to the PCMS for
non-safety functions only, such as the display of ESF component position on
non-safety Operational VDUs (O-VDU). Therefore, there are no operability
requirements for COM-1.
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APPLICABLE Each of the analyzed accidents can be detected by one or more ESFAS
SAFETY Functions. One of the ESFAS Functions is the primary actuation signal for
ANALYSES, that accident. An ESFAS Function may be the primary actuation signal for
LCO, and more than one type of accident. An ESFAS Function may also be a

APPLICABILITY

secondary, or backup, actuation signal for one or more other accidents. For

example, Low Pressurizer Pressure is a primary actuation signal for small

loss of coolant accidents (LOCAs) and a backup actuation signal for steam

line breaks (SLBs) outside containment. Functions such as mManual MIC-03-16-0
iinitiation, not specifically credited in the accident safety analysis, are 0007
qualitatively credited in the safety analysis and the NRC staff approved

licensing basis for the unit. These Functions may provide protection for

conditions that do not require dynamic transient analysis to demonstrate

Function performance. These Functions may also serve as backups to

Functions that were credited in the accident analysis (Ref. 3).

The LCO requires all instrumentation performing an ESFAS Function, listed in
Table 3.3.2-1 in the accompanying LCO, to be OPERABLE. A channelis
OPERABLE provided the "as-found" measured during surveillance testing, | MIC-03-16-0
value does not exceed its associated Allowable Value—A-trip-setpeint-may-be- 0007
Selrasre-sensereivethenthe—Hp-Selrelniasreeessar - R-resEeRse—te-
plant-eonditions:, and provided the “as-left” value is within the specified
calibration tolerance at the completion of each CHANNEL CALIBRATION. For
analog measurements, Allowable Values are defined in terms pertinent to the
five channel calibration settings 0%, 25%. 50%. 75% and 100%. For binary
measurements there is one Allowable Value defined in terms pertinent to the
state change at the Nominal Trip Setpoint. A Nominal Trip Setpoint is set
more conservative than the Allowable Value to account for channel
uncertainties. Failure of any instrument renders the affected channel(s)
inoperable and reduces the reliability of the affected Functions.

The LCO generally requires OPERABILITY of two or three channels in each | MIC-03-16-0
instrumentation fEunction,_two or three trains of Manual Initiation, and two or 0007

three trains in each logic ard-manuahinitiation-funetion—Fhe-two-out-of-three-
and-the-two-eut-of-four-cenfigurationsallewFunction. Three OPERABLE
instrumentation channels in a two-out-of-three configuration are required
when one ESFAS channel is also used as a control system input. When there
are three or more OPERABLE channels. the SSA within the control system
prevents the possibility of a shared channel failing in such a manner that it
creates a transient that requires ESFAS action. The input failure is considered
a single failure in the ESFAS and ESFAS remains capable of providing its
protective function with the remaining two OPERABLE channels. The SSA
ensures there is no potential for control system and protection system
interaction that could simultaneously create a need for ESFAS initiation and
disable one ESFAS channel. When there are less than three OPERABLE
channels, the SSA cannot prevent erroneous control system operation due to
an input failure. This is reflected in the LCO Completion Times for shared
channels, when there are only three required channels.
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The two-out-of-three configuration allows one channel to be tripped during | MIC-03-16-0
maintenance or testing without causing an ESFAS initiation. Two or three 0007

trains of logic ermanruakinitiation-channels-arerequiredand Manual Initiation | MIC-03-16-0

functions are required to ensure no single random failure disables the ESFAS. 0007

The required channels of ESFAS instrumentation provide unit protection in

the event of any of the analyzed accidents.

Due to redundant components within the PSMS. such as controllers, '(\)/'0'00;03'16'0

communication links and power supplies, an inoperable component may or
may not result in an inoperable channel or train. WWhere an inoperable
component results in an inoperable required channel or train, LCOs are
entered. For inoperable components that do not result in inoperable channels
or trains, LCOs are not entered.

ESFAS protection functions are as follows:

1. ECCS Actuation

ECCS Actuation (ECCS) provides two primary functions:

1. Primary side water addition to ensure maintenance or recovery
of rReactor ¥\essel w\\Vater {Level (coverage of the active fuel |MIC-03-16-0
for heat removal, clad integrity, and for limiting peak clad 0007
temperature to < 2200°F), and

2. Boration to ensure recovery and maintenance of SDM
(kef< 1.0).

These functions are necessary to mitigate the effects of high energy

line breaks (HELBSs) both inside and outside of containment. The

ECCS signal is also used to initiate other Functions such as:

. Phase A Isolation,

. Containment Purge Isolation,

. Reactor Trip,

. Feedwater Isolation,

. Start of Emergency Feedwater (EFW) pumps,

. Main-Centrol-ReemMCR lIsolation, and | MIC-03-16-0

0007
. Reactor Coolant Pump Trip.
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These other functions ensure:
. Isolation of nonessential systems through containment
penetrations,
. Trip of the reactor to limit power generation,
. Isolation of main feedwater (MFW) to limit secondary side
mass losses,
. Start of EFW to ensure secondary side cooling capability,
. Isolation of the mair-centrelreemMCR to ensure habitability, | MIC-03-16-0
and 0007
. Trip of the Reactor Coolant Pump to prevent the unexpected

Reactor Coolant Pump Trip after a small break LOCA.

a. ECCS Actuation - Manual Initiation

The LCO requires three trains to be OPERABLE. The

operator can initiate ECCS at any time by using any two--out- | MIC-03-16-0
-of--four ECCS - Manual Initiation switches in the main-centrel- [ 0007
reemMCR. This action will cause actuation of all components

in the same manner as any of the automatic actuation signals.

The LCO for the Manual Initiation Function ensures the proper
amount of redundancy is maintained in the manual ESFAS
actuation circuitry to ensure the operator has manual ESFAS
initiation capability.

Each train consists of one push button and the interconnecting
wiring to the actuation logic cabinet. Each push button
actuates its own train directly. A signal from each pushbutton
is also interfaced to all other trains via internal PSMS
communication links. In addition to direct actuation by its own
train pushbutton, each train is also actuated by two out of three
Manual Initiation signals received from the other trains. The | MIC-03-16-0
signals from the other trains are not credited in determining 0007

when the Manual Initiation Function is OPERABLE or in
determining the number of required trains. However, these
additional signals are considered in the Completion Times for
the Required Actions.
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

b.

ECCS Actuation - Actuation Logic and Actuation Outputs

This LCO requires three trains to be OPERABLE. Actuation
logic consists of all circuitry housed within the actuation
subsystems, including the actuation output devices
responsible for actuating the ESF equipment.

Manual and automatic initiation of ECCS must be OPERABLE

in MODES 1, 2, and 3. In these MODES, there is sufficient

energy in the primary and secondary systems to warrant

automatic initiation of ESF systems. Manual Initiation is also
required in MODE 4 even though automatic actuation is not
required. In this MODE, adequate time is available to

manually actuate required components in the event of a PA,

but because of the large number of components actuated on

an ECCS, actuation is simplified by the use of the manual MIC-03-16-0
actuation push buttons. Actuation Logic and aActuation 0007
e0utputs must be OPERABLE in MODE 4 to support system

level mManual ilnitiation.

These Functions are not required to be OPERABLE in

MODES 5 and 6 because there is adequate time for the

operator to evaluate unit conditions and respond by manually

starting individual systems, pumps, and other equipment to

mitigate the consequences of an abnormal condition or

accident. Unit pressure and temperature are very low and

many ESF components are administratively locked out or

otherwise prevented from actuating to prevent inadvertent
over-pressurization of unit systems. | ('\)/'(;(()3;03'16'0

ECCS Actuation - High Containment Pressure

This signal provides protection against the following accidents:
. SLB inside containment,

. LOCA, and

Feed line break inside containment.
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High Containment Pressure provides no input to any control
functions. There are four High Containment Pressure
channels in a two-out-of-four logic configuration. Three
OPERABLE channels are sufficient to satisfy protective
requirements with a two-out-of-three logic. The transmitters
(d/p cells) and electronics are located outside of containment
with the sensing line (high pressure side of the transmitter)
located inside containment.

Thus, the high pressure Function will not experience any
adverse environmental conditions and the Nominal Trip | MIC-03-16-0
Setpoint reflects only steady state instrument uncertainties. 0007

High Containment Pressure must be OPERABLE in

MODES 1, 2, and 3-when. In these MODES. there is sufficient |MIC-03-16-0
energy in the primary and secondary systems to pressurize the
containment following a pipe break. In MODES 4, 5, and 6,

there is insufficient energy in the primary or secondary

systems to pressurize the containment.

d. ECCS Actuation - Low Pressurizer Pressure

This signal provides protection against the following accidents:

. Inadvertent opening of a steam generator (SG) relief or
safety valve,

. SLB,

. A spectrum of rod cluster control assembly ejection
accidents (rod ejection),

. Inadvertent opening of a pressurizer relief or safety
valve,

. LOCAs, and

. SG Tube Rupture.
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There are four Low Pressurizer Pressure channels in a
two-out-of-four logic configuration. Pressurizer Pressure
provides both control and protection functions: input to the
Pressurizer Pressure Control System, Reactor {Trip, and MIC-03-16-0
ECCS. The interface from the safety channels in the PSMS to 0007

the PCMS is through the Signal SelecterSelection Algorithm | MIC-03-16-0
(SSA). FheWhen three or more Low Pressurizer Pressure 0007
channels are OPERABLE. the SSA ensures an input failure to

the control system does not result in erroneous control system

action that would require the protection function actuation.

Therefore, the protection function requires only two additional

channels to provide the protection function actuation_(i.e.. MIC-03-16-0
three channels total). Three channels total must be 0007
OPERABLE._When there are less than three OPERABLE Low
Pressurizer Pressure channels, the SSA cannot prevent
erroneous control system operation due to an input failure.
This is reflected in the LCO Completion Times for shared Low
Pressurizer Pressure channels.

The transmitters are located inside containment, with the taps

in the vapor space region of the pressurizer, and thus possibly
experiencing adverse environmental conditions (LOCA, SLB

inside containment, rod ejection). Therefore, the Nominal Trip | MIC-03-16-0
Setpoint reflects the inclusion of both steady state and adverse 0007
environmental instrument uncertainties.

This Function must be OPERABLE in MODES 1; and 2, and.in_ | MIC-03-16-0
MODE 3 {above the P-11)_setpoint to mitigate the 0007

consequences of an HELB inside containment. This signal

may be manually bleckedbypassed by the operator in MODE 3 |MIC-03-16-0
below the P-11 setpoint. Automatic ECCS aActuation below |

this pressure setpoint is then performed by the High

Containment Pressure signal.
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This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint, because the plant is in hot standby in | MIC-03-16-0
preparation for a startup or shutdown process. Under hot 0007
standby conditions, reactor power is limited to decay heat so
LOCA is not a critical condition in this situation. For SLB, the
RCS boron concentration is higher (larger shutdown margin)
and the moderator density coefficient is smaller due to the
higher boron concentration compared to the FSAR Chapter 15
analysis. Thus, there is no need for automatic ECCS Actuation
under these less limiting conditions. Therefore, when shutting
down, the Low Pressurizer Pressure ECCS signal can be
bypassed in MODE 3 below the P-11 setpoint. There is
sufficient time margin for manual ECCS Actuation, if
necessary. WWhen starting up, the Low Pressurizer Pressure
ECCS signal is automatically enabled above the P-11 setpoint.

Other ESF functions are used to detect accident conditions
and actuate the ESF systems in this MODE. In MODES 4, 5,
and 6, this Function is not needed for accident detection and
mitigation.

e. ECCS Actuation - Low Main Steam Line Pressure

Low Main Steam Line Pressure provides protection against the
following accidents:

. SLB,

. Feed line break, and

. Inadvertent opening of an SG relief or an SG safety
valve.

Low-Main-Steam-Line-Pressure-provides-no-input-to-any- MIC-03-16-0

control-functions—There are four Low Main Steam Line 0007
Pressure channels on each steam line in a two-out-of-four
logic configuration. Main Steam Line Pressure provides MIC-03-16-0

control inputs to the Steam Generator Pressure Control 0007

System., and protection inputs to ECCS and Main Steam Line
Isolation protective functions. The interface from the safety
channels in the PSMS to the PCMS is through the Signal
Selection Algorithm (SSA). When three or more Main Steam
Line Pressure channels are OPERABLE, the SSA ensures an
input failure to the control system does not result in erroneous
control system action that would require the protection
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function actuation. Therefore, the protection function requires | MIC-03-16-0
only two additional channels to provide the protection function 0007
actuation (i.e., three channels total). Three OPERABLE
channels on each steam line are sufficient to satisfy the
protective requirements with a two-out-of-three logic on each
steam line._ When there are less than three OPERABLE Main |MIC-03-16-0
Steam Line Pressure channels, the SSA cannot prevent 0007
erroneous control system operation due to an input failure.
This is reflected in the LCO Completion Times for shared Main
Steam Line Pressure channels.

This Function is-articipatery-and-has a typicaHead/lagratioof

50/5dynamic transfer function. The Time Constants for this
Function are recorded and maintained in a document
established by the Setpoint Control Program (SCP).

Low Main Steam Line Pressure must be OPERABLE in
MODES 1;.and 2, and MODE 3 {above_the P-11}-when_ MIC-03-16-0
setpoint. In these MODES, a secondary side break or stuck 0007

open valve could result in the rapid depressurization of the
steam lines. This signal may be manually bleekedbypassed by |MIC-03-16-0
the operator in MODE 3 below the P-11 setpoint. BelewP-44- 0007

feod line broak | insid : SLB wil

Is;e teu_lnnatesll:lsy ElbIEBI,IIElEIEI EC ;.SI aetuatl_sn verd Shgl IE' iy
PEE”“"'E.“EEIII? the I.“gh I’IE"'I'. SEE.E"'I' E."'E.I ressure-Negative

This Function is not required to be OPERABLE in MODE 3
below the P-11 setpoint because the plant is in hot standby in
preparation for a startup or shutdown process. Under hot
standby conditions, the RCS boron concentration is higher
(larger shutdown margin) and the moderate density coefficient
is smaller due to the higher boron concentration compared to
the FSAR Chapter 15 analysis. Thus, there is no need for
automatic ECCS Actuation under these less limiting
conditions. Therefore, when shutting down, the Low Main
Steam Line Pressure ECCS signal can be bypassed in MODE
3 below the P-11 setpoint. There is sufficient time margin for
manual ECCS Actuation, if necessary. However, considering
the potential impact to containment integrity due to pressure
increase from a SLB, the High Main Steam Line Pressure
Negative Rate signal is required to be OPERABLE in MODE 3
below the P-11 setpoint to provide automatic Main Steam Line
Isolation. The High Main Steam Line Pressure Negative Rate
signal is automatically enabled when the | ow Main Steam
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Line Pressure ECCS signal is bypassed. When starting up, the |MIC-03-16-0

Low Main Steam Line Pressure ECCS signal is automatically 0007

enabled above the P-11 setpoint, and the High Main Steam

Line Pressure Negative Rate signal is automatically disabled.

This Function is not required to be OPERABLE in MODE 4, 5,
or 6 because there is insufficient energy in the secondary side
of the unit to cause an accident.

2. Containment Spray

Containment Spray provides two primary functions:

1.

Lowers containment pressure and temperature after an HELB
in containment, and

Reduces the amount of radioactive iodine in the containment
atmosphere.

These functions are necessary to:

Ensure the pressure boundary integrity of the containment
structure,

Limit the release of radioactive iodine to the environment in the
event of a failure of the containment structure, and

Minimize corrosion of the components and systems inside
containment following a LOCA.

The eContainment sSpray actuation signal starts the containment | MIC-03-16-0

spray pumps and aligns the discharge of the pumps to the

0007

containment spray nozzle headers in the upper levels of containment.
Containment spray is actuated manually or by High 3 Containment
Pressure.
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a.

Containment Spray - Manual Initiation

The operator can initiate eContainment sSpray at any time
from the main-centrelreoemMCR by simultaneously actuating
two eContainment sSpray actuation switches_per train for any
two--out--of--four trains. Because an inadvertent actuation of
eContainment sSpray could have such serious consequences,
two switches must be actuated simutaresushyconcurrently to
initiate eContainment sSpray for each train. There are four
sets of two switches each in the main-centrel-reomMCR.
SimuhaneeushyConcurrently actuating the two switches will
actuate eContainment sSpray in each train in the same manner
as the automatic actuation signal. FweTherefore, two Manual
Initiation switches in each-ofthree-trainsa train are required to
be OPERABLE for a train to ensure-no-single-failure-disables-
the-MandaHnitiationFunetion-be OPERABLE. Note that
Manual Initiation of eContainment sSpray also actuates
Phase B eContainment ilsolation.

Each train consists of two push buttons and the
interconnecting wiring to the actuation logic cabinet. Each
push button actuates its own train directly through two out of
two logic. A signal from the output of this two out of two logic is
also interfaced to all other trains via internal PSMS
communication links. In addition to direct actuation by its own
train pushbuttons, each train is also actuated by two out of
three Manual Initiation signals received from the other trains._
The signals from the other trains are not credited in the
determining when the Manual Initiation Function is
OPERABLE or in determining the number of required trains.
However, these additional signals are considered in the
Completion Times for the Required Actions.

For Containment Spray only two 50% trains are needed to
achieve 100% capacity; therefore, only three of four trains of
manual initiation are needed to meet the single failure criteria.
However, for Phase B Containment Isolation, although only
two trains are needed to meet the single failure criteria for any

single containment penetration, the containment penetrations
are distributed to all four trains. Therefore, since Containment
Spray - Manual Initiation is a combined Function for
Containment Spray and Phase B Containment Isolation, two
switches in each of all four trains are required to be
OPERABLE.
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b.

Containment Spray - Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
ESFAS Function 1.b.

Manual and automatic initiation of eContainment sSpray must | MIC-03-16-0
be OPERABLE in MODES 1, 2, and 3-when. In these MODES, | 9007

there is a potential for an accident to occur, and sufficient

energy in the primary or secondary systems to pose a threat to
containment integrity due to overpressure conditions. Manual

initiation is also required in MODE 4, even though automatic

actuation is not required. In this MODE, adequate time is

available to manually actuate required components in the

event of a PA. However, because of the large number of

components actuated on a eContainment sSpray, actuation is | MIC-03-16-0
simplified by the use of the manual actuation push buttons. !
Actuation Logic and Actuation Outputs must be OPERABLE in

MODE 4 to support system level smManual ilnitiation. In | MIC-03-16-0
MODES 5 and 6, there is insufficient energy in the primary and 0007
secondary systems to result in containment overpressure. In

MODES 5 and 6, there is also adequate time for the operators

to evaluate unit conditions and respond, to mitigate the

consequences of abnormal conditions by manually starting

individual components.

Containment Spray - High-3 Containment Pressure

This signal provides protection against a LOCA or an SLB

inside containment. The transmitters (d/p cells) are located

outside of containment with the sensing line (high pressure

side of the transmitter) located inside containment. The

transmitters and electronics are located outside of

containment. Thus, they will not experience any adverse

environmental conditions and the Nominal Trip Setpoint | MIC-03-16-0
reflects only steady state instrument uncertainties. 0007

High-3 Containment Pressure has four channels in a
two-out-of-four logic configuration. Three OPERABLE
channels are sufficient to satisfy protective requirements with
two-out-of-three logic.

High-3 Containment Pressure must be OPERABLE in

MODES 1, 2, and 3-when. In these MODES. there is sufficient |MIC-03-16-0
energy in the primary and secondary sides to pressurize the 0007
containment following a pipe break. In MODES 4, 5, and 6,

there is insufficient energy in the primary and secondary sides

to pressurize the containment and reach the High-3

Containment Pressure setpoint.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-20 Revisien2



BASES

ESFAS Instrumentation
B 3.3.2

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

3.

Containment Isolation

Containment Isolation provides isolation of the containment
atmosphere, and all process systems that penetrate containment, from
the environment. This Function is necessary to prevent or limit the
release of radioactivity to the environment in the event of a large break
LOCA.

For any single containment penetration, isolation can be accomplished
by either of two redundant trains. However, all eContainment ilsolation | MIC-03-16-0
functions are distributed among all four ESFAS trains. 007

There are two separate Containment Isolation signals, Phase A and

Phase B. Phase A ilsolation isolates all automatically isolable process |MIC-03-16-0
lines, except component cooling water (CCW), at a relatively low 007
containment pressure indicative of primary or secondary system leaks.

For these types of events, forced circulation cooling using the reactor
coolant pumps (RCPs) and SGs is the preferred (but not required)

method of decay heat removal. Since CCW is required to support

RCP operation, not isolating CCW on the low pressure Phase A signal
enhances unit safety by allowing operators to use forced RCS

circulation to cool the unit. Isolating CCW on the low pressure signal

may force the use of feed and bleed cooling, which could prove more
difficult to control.

Phase A eContainment ilsolation is actuated automatically by ECCS | MIC-03-16-0
Actuation, or manually via the Actuation Logic. All process lines 0007
penetrating containment, with the exception of CCW, are isolated.

CCW is not isolated at this time to permit continued operation of the
RCPs with cooling water flow to the thermal barrier heat exchangers
and air or oil coolers. All process lines not equipped with remote
operated isolation valves are manually closed, or otherwise isolated,
prior to reaching MODE 4.

Manual Phase A Containment Isolation is accomplished by two
switches in the main-centrolreemMCR. Each push button actuates its | MIC-03-16-0

own train dlrectly A—agﬂal—#em—eaeh—pashbmteﬂ—ﬁ—akse—m%e#aeeé—te— 0007

Note that manual actuation of Phase A Containment Isolation also
actuates Containment Purge Isolation.
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The Phase B signal isolates CCW. This occurs at a relatively high
containment pressure that is indicative of a large break LOCA or an
SLB. For these events, forced circulation using the RCPs is no longer
desirable. Isolating the CCW at the higher pressure does not pose a
challenge to the containment boundary because the CCW System is a
closed loop inside containment. Although some system components
do not meet all of the ASME Code requirements applied to the
containment itself, the system is continuously pressurized to a
pressure greater than the Phase B setpoint. Thus, routine operation
demonstrates the integrity of the system pressure boundary for
pressures exceeding the Phase B setpoint. Furthermore, because
system pressure exceeds the Phase B setpoint, any system leakage

prior to initiation of Phase B ilsolation would be into containment. | MIC-03-16-0
Therefore, the combination of CCW System design and Phase B 0007
ilsolation ensures the CCW System is not a potential path for | MIC-03-16-0

radioactive release from containment. 0007

Phase B eContainment ilsolation is actuated by the same signals that |MIC-03-16-0
actuate Containment Spray including High-3 Containment Pressure, 007

or Containment Spray - Manual Initiation, via the Actuation Logic. For
containment pressure to reach a value high enough to actuate High-3
Containment Pressure, a large break LOCA or SLB must have

occurred, and eContainment sSpray must have been actuated. RCP |'VIIC -03-16-0
operation will no longer be required and CCW to the RCPs is, 0007
therefore, no longer necessary. The RCPs can be operated with seal

injection flow alone and without CCW flow to the thermal barrier heat

exchanger.

Manual Phase B Containment Isolation is accomplished by the same
switches that actuate Containment Spray. When the two switches_per | mic-03-16-0
train for two--out--of--four trains -are actuated 0007

simultaneeushyconcurrently, Phase B Containment Isolation and
Containment Spray will be actuated in all trains.

a. Containment Isolation - Phase A Isolation

(1) Phase A Isolation - Manual Initiation

Manual Phase A Containment Isolation is actuated by
two switches in the main-centrelreemMCR. Each push |'VIIC -03-16-0
button actuates its own train directly.

Note that mManual ilnitiation of Phase A Containment | MIC-03-16-0
Isolation also actuates Containment Purge Isolation. 0007
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(2)

Phase A Isolation - Actuation Logic and Actuation
Outputs

Actuation Logic and Actuation Outputs consist of the
same features and operate in the same manner as
described for ESFAS Function 1.b. Phase A Isolation
valves are distributed to Trains A and D. Both trains
must be OPERABLE.

Manual and automatic initiation of Phase A

Containment Isolation must be OPERABLE in

MODES 1, 2, and 3—when. In these MODES, there is a | MIC-03-16-0
potential for an accident to occur. Manual ilnitiation is

also required in MODE 4 even though automatic

actuation is not required. In this MODE, adequate time

is available to manually actuate required components in

the event of a PA, but because of the large number of

components actuated on a Phase A Containment

Isolation, actuation is simplified by the use of the

manual actuation push buttons. Actuation Logic and

aActuation eOutputs must be OPERABLE in MODE 4 |MIC-03-16-0
to support system level mManual ilnitiation. In 0007
MODES 5 and 6, there is insufficient energy in the

primary or secondary systems to pressurize the

containment to require Phase A Containment Isolation.

There also is adequate time for the operator to evaluate

unit conditions and manually actuate individual isolation

valves in response to abnormal or accident conditions.

Phase A Isolation - ECCS Actuation

Phase A Containment Isolation is also initiated by all
Functions that initiate ECCS Actuation. The Phase A
Containment Isolation requirements for these Functions

are the same as the requirements for their ECCS

Actuation function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1, ECCS
Actuation, is referenced for all initiating Functions and
requirements. Note that all four Containment Isolation

trains are actuated when any two--out-—-of--four ECCS | MIC-03-16-0
Actuation - Automatic or Manual Initiation signals are 0007
actuated.

b. Containment Isolation - Phase B Isolation

Phase B Containment Isolation is accomplished by Manual
Initiation, Actuation Logic and Actuation Outputs, and by
Containment Pressure channels (the same channels that
actuate Containment Spray, Function 2).

COMANCHE PEAK — UNITS 3 AND 4

B 3.3.2-23 Revisien2



BASES

ESFAS Instrumentation
B 3.3.2

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

(1)

Phase B Isolation - Manual Initiation

Phase B Containment Isolation is manually initiated by
Containment Spray — Manual Initiation. The Phase B
Containment Isolation requirements for these
Functions are the same as the requirements for their
Containment Spray function. Therefore, the
requirements are not repeated in Table 3.3.2-1.
Instead, Function 2, Containment Spray, is referenced
for all initiating Functions and requirements.

Note that all four Phase B Containment Isolation trains
are actuated when any two--out--of—-four Containment | MIC-03-16-0
Spray — Manual Initiation signals are actuated. 0007

Phase B Isolation - Actuation Logic and Actuation
Outputs

Manual and automatic initiation of Phase B

eContainment ilsolation must be OPERABLE in MIC-03-16-0
MODES 1, 2, and 3-when. In these MODES, there is a | %%%7
potential for an accident to occur. Manual ilnitiation is

also required in MODE 4 even though automatic

actuation is not required. In this MODE, adequate time

is available to manually actuate required components

in the event of a PA. However, because of the large

number of components actuated on a Phase B

eContainment ilsolation, actuation is simplified by the | MIC-03-16-0
use of the manual actuation push buttons. Actuation 007

Logic and aActuation eOutputs must be OPERABLE in | MIC-03-16-0
MODE 4 to support system level mManual ilnitiation. 0007

In MODES 5 and 6, there is insufficient energy in the
primary or secondary systems to pressurize the
containment to require Phase B eContainment MIC-03-16-0
ilsolation. There also is adequate time for the operator 0007

to evaluate unit conditions and manually actuate

individual isolation valves in response to abnormal or

accident conditions.

Four trains of Phase B Containment Isolation -

Actuation Logic and Actuation Outputs must be
operableOPERABLE due to the distribution of MIC-03-16-0
eContainment ilsolation ¥\alves to all four trains. 0007
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4. Main Steam Line Isolation

Isolation of the main steam lines provides protection in the event of an
SLB inside or outside containment. Rapid isolation of the main steam
lines will limit the steam break accident to the blowdown from one SG,
at most. For an SLB upstream of the main steam isolation valves
(MSIVs), inside or outside of containment, closure of the MSIVs limits
the accident to the blowdown from only the affected SG. For an SLB
downstream of the MSIVs, closure of the MSIVs terminates the
accident as soon as the main steam lines depressurize. Main Steam
Line Isolation also mitigates the effects of a feed line break and
ensures a source of steam for the turbine driven EFW pump during a
feed line break.

Main Steam Line Isolation components are distributed to Trains A and
D.

a. Main Steam Line Isolation - Manual Initiation

Manual ilnitiation of Main Steam Line Isolation can be MIC-03-16-0
accomplished from the mairecontretreemMCR. There are two 0007
switches in the main-contrelroomMCR, one for each train.

EitherEach MSIV is actuated from both trains. Therefore,

either switch can initiate action to immediately close all MSIVs.

The LCO requires two trains to be OPERABLE.

b. Main Steam Line Isolation - Actuation Logic and Actuation
Outputs

Actuation Logic and aActuation eOutputs consist of the same | MIC-03-16-0
features and operate in the same manner as described for 0007
ESFAS Function 1.b. Main Steam Line Isolation valves are

distributed to Trains A and D. Both trains must be

OPERABLE.

Manual_Initiation and autermatic-initiatienrActuation Logic and | MIC-03-16-0
Actuation Outputs of Main Steam Line Isolation must be 0007
OPERABLE in MODES 1, 2, and 3-when. In these MODES,

there is sufficient energy in the RCS and SGs to have an SLB

or other accident. This could result in the release of significant

quantities of energy and cause a cooldown of the primary

system. Fhe-Main-Steam-Linelsolation-Functionisrequired-in- | MIC-03-16-0
MODES 2 and-3-unless-al-MSH/s-are-slosed—In MODES 4, 5, | %097

and 6, there is insufficient energy in the RCS and SGs to

experience an SLB or other accident releasing significant

quantities of energy.
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C.

Main Steam Line Isolation - High-High Containment Pressure

This Function actuates closure of the MSIVs in the event of a

LOCA or an SLB inside containment to maintain at least one
unfaulted SG as a heat sink for the reactor, and to limit the

mass and energy release to containment. The transmitters

(d/p cells) are located outside containment with the sensing

line (high pressure side of the transmitter) located inside
containment. High-High Containment Pressure provides no

input to any control functions. There are four High-High
Containment Pressure channels in a two-out-of-four logic
configuration. Three OPERABLE channels are sufficient to

satisfy protective requirements with two-out-of-three logic. The
transmitters and electronics are located outside of

containment. FhausTherefore, they will not experience any MIC-03-16-0
adverse environmental conditions;—are-the. The Nominal Trip 0007
Setpoint reflects only steady state instrument uncertainties.

High-High Containment Pressure must be OPERABLE in

MODES 1, 2, and 3;-when. In these MODES. there is sufficient | MIC-03-16-0
energy in the primary and secondary side to pressurize the 0007
containment following a pipe break. This would cause a
significant increase in the containment pressure, thus allowing
detection and closure of the MSIVs. The-Mair-Steam-tire-
vrless-alHMSh s-are-clesed—In MODES 4, 5, and 6, there is
not enough energy in the primary and secondary sides to
pressurize the containment to the High-High Containment
Pressure setpoint.

MIC-03-16-0
0007

Main Steam Line Isolation - Main Steam Line Pressure

(1) Low Main Steam Line Pressure

Low Main Steam Line Pressure provides closure of the

MSIVs in the event of an SLB to maintain at least

enetwo unfaulted SGs as a heat sink for the reactor, | MIC-03-16-0
and to limit the mass and energy release to 0oo7
containment. This Function provides closure of the

MSIVs in the event of a feed line break to ensure a

supply of steam for the turbine driven EFW pump. Low

Main Steam Line Pressure was discussed previously

under ECCS Function 1.e.

Low Main Steam Line Pressure Function must be MIC-03-16-0
OPERABLE in MODES 1 and 2. and MODE 3 above  |%007

the P-11 setpoint, in these MODES, a secondary side

break, spuriously opened valve, or stuck open valve

could result in the rapid depressurization of the steam
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(2)

lines. This signal may be manually bypassed by the
operator in MODE 3 below the P-11 setpoint. In MODE
3 below the P-11 setpoint, an SLB inside containment
will be terminated by automatic actuation via the
High-High Containment Pressure signal. Stuck valve
transients and SLBs outside containment will be
terminated by the High Main Steam Line Pressure
Negative Rate signal for Main Steam Line Isolation in
MODE 3 below the P-11 setpoint when ECCS has been
manually bypassed.

This Function is not required to be OPERABLE in
MODES 4, 5, and 6 because there is insufficient energy
in the secondary side of the unit to have an accident.

This Function has a dynamic transfer function. The
Time Constants for this Function are recorded and
maintained in a document established by the Setpoint
Control Program (SCP).

High Main Steam Line Pressure Negative Rate

High Main Steam Line Pressure Negative Rate
provides closure of the all MSIVs for an SLB in MODE
3 below the P-11 setpoint, to maintain at least two
unfaulted SGs as a heat sink for the reactor, and to limit
the mass and energy release to containment. \When the
operator manually bypasses the Low Main Steam Line
Pressure Main Steam Line Isolation signal in MODE 3
below the P-11 setpoint, the High Main Steam Line
Pressure Negative Rate signal is automatically
enabled. Main Steam Line Pressure provides both
control and protection functions, as described
previously under ECCS Function 1.e. There are four
High Main Steam Line Pressure Negative Rate signals
in a two-out-of-four logic configuration. Three
OPERABLE channels are sufficient to satisfy
requirements with a two-out-of-three logic on each
steam line.

EewHigh Main Steam Line Pressure FanetionNegative
Rate must be OPERABLE in MODES4-2-and 3
tabevebelow the P-11)with-any-mair-stearm-valve-
oepen—when setpoint. In this MODE, a secondary side
break or stuck open valve could result in the rapid
depressurization of the main steam line(s). Fhis-signal

Fray-e-rrenally-tleglad-by-taespareterbelew
the P-11 setpoint.—BelewP-Han-inside-containrment
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(2)

LB il atodt : o

ik Hich C . v Stuck val
fransients this signal is automatlcallv disabled and

the

sriside-seniainmen S 2o ili-setarminatedy~
HighLow Main Steam Line Pressure Negative-Rate-
signal fer-Steam-tinedselationbelow P Hwher EGGS-

has-been-manualy-blecked-is automatically enabled.
The Main Steam Line Isolation Function is required-in-
MODES 2 and-3-unless-all-MSPs-areclosed—This-
Funetion-is-hrotrequired to be OPERABLE in

MODES 1. 2 and 3. In MODES 4, 5, and 6-because,
there is insufficient energy in the primary and
secondary sides-efthe-unit to have an SLB or other
accident_that would result in a release of significant
enough quantities of energy to cause a cooldown of the
RCS.

While the transmitters may experience elevated
ambient temperatures due to an SLB, the trip function
is based on rate of change. not the absolute accuracy
of the indicated steam pressure. Therefore, the
Nominal Trip Setpoint reflects only steady state
instrument uncertainties.

This Function has a dynamic transfer function. The
Time Constants for this Function are recorded and
maintained in a document established by the Setpoint
Control Program (SCP).
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All Main Steam Isolation Functions are applicable in MODES 1, |MIC-03-16-0
2 and 3 as stated above. regardless of valve position, because 0007

the Functions are credited to mitigate spurious valve opening
from Operational VDUs. In MODES 4. 5, and 6, these
Functions are not required to be OPERABLE., as stated above.
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a.

5B.

MainEeed Isolation—LowT... -
avg

F. . II avgl I EI I. . I
’ avg . . .
be-OPERABLE—Fhe T, 4 channels-are-combined-naogie-
. .
oHe 't'E'H.”E e .t ee-eha "'E.IE P Sereause i > e
parat EEEI' I.I'E E'EIE'EE'.'FE H'EHI".E Fe .'5“5' IE'EEEEEE_ Against
e fore. 4 o ‘ OPERABLE of I i

5. Main Feedwater Isolation

The primary function of the Main Feedwater Isolation is to stop the
excessive flow of feedwater into the SGs. This Function is necessary
to mitigate the effects of a high water level in the SGs, which could
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result in excessive cooldown of the primary system. The High SG
Water Level is due to excessive feedwater flows.

The Function on High-High SG Water Level is actuated when the level
in any SG exceeds the high-high setpoint..are

The Main Feedwater Isolation Function performs the following

functions:

Trips the MFW pumps,

it feod isolation_and

Shuts the MFW regulatinglsolation valves, the- MEW-bypass-
feedwaterregulating—valves-and-the-SG-waterfillingcontrol-
e

Shuts the MFW Requlation Valves, the MFW Bypass
Requlation Valves, and the SG Water Filling Control Valves.

This Function is actuated by High-High SG Water Level-erby, an
ECCS Actuation signal-ermanuatly, or Manual Initiation.

The ECCS Actuation signal was discussed previously.

The Function on Low Tﬂg coincident with Reactor Trip closes all the
Main Feedwater Regulation valves.

Main Feedwater Isolation eempenentsValves, MFW Regulation
Valves, MFW Bypass Regulation Valves, and SG Water Filling Control

Valves are distributed to Trains A and D.

a.

Main Feedwater Isolation - Manual Initiation

Manual ilnitiation of Main Feedwater Isolation can be
accomplished from the main-contrelreemMCR. There are two
switches in the mair-ecentrelroemMCR, one for each train.
EitherEach of the valves is actuated from both trains.
Therefore, either switch can initiate action to immediately
cleseactuate all feedwateriselationvalves:Main Feedwater
Isolation Components. The LCO requires two trains to be
OPERABLE.-
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b.

Main Feedwater Isolation - Actuation Logic and Actuation
Outputs

Actuation Logic and Actuation Outputs consist of the same

features and operate in the same manner as described for

ESFAS Function 1.b. All Main Feedwater ilsolation MIC-03-16-0
vatresComponents are distributed to Trains A and D. Both 0007
trains must be OPERABLE.

Main Feedwater Isolation - High High Steam Generator Water
Level

This signal provides protection against excessive feedwater

flow. There are four High High Steam Generator Water Level

channels in a two-out-of-four logic configuration for each

Steam Generator. The ESFAS SG w\\Vater {Level instruments |'VIIC -03-16-0
provide input to the SG Water Level Control System. The 0007
interface from the safety channels in the PSMS to the PCMS is

through the Signal SeleeterSelection Algorithm (SSA). MIC-03-16-0
FheWhen there are three or more OPERABLE High-High 0007
Steam Generator Water Level channels for each Steam
Generator, the SSA ensures an input failure to the control
system does not result in erroneous control system action that
would require the protection function actuation_(i.e.. three MIC-03-16-0

channels total). Fhereforethe-protectionfunctionrequires-only- 0007

teaddiicnalehanneletesravidethesrelectioniunsion-
actuation—Three channels total must be OPERABLE. \When

there are less than three OPERABLE High-High Steam
Generator Water Level channels for each Steam Generator.
the SSA cannot prevent erroneous control system operation
due to an input failure. This is reflected in the LCO Completion
Times for High-High Steam Generator Water Level channels,
since there are only three required channels for each Steam
Generator.

The transmitters (d/p cells) are located inside containment.

However, the events that this Function protects against cannot

cause a severe environment in containment. Therefore, the

Nominal Trip Setpoint reflects only steady state instrument | MIC-03-16-0
uncertainties. 0007
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d.

Main Feedwater Isolation - ECCS Actuation

Main Feedwater Isolation is also initiated by all Functions that

initiate ECCS Actuation. The Feedwater Isolation Function

requirements for these Functions are the same as the

requirements for their ECCS Actuation function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead

Function 1, ECCS Actuation, is referenced for all initiating

functions and requirements. Note that both Main Feedwater

Isolation trains are actuated when any two--out--of--four ECCS |MIC-03-16-0

Actuation - Automatic or Manual Initiation signals are actuated. 0007
Main Feedwater Isolation - Low Tj\q l(\)/loloC%OB-16-0

This Function is actuated when Tw is less than the low

setpoint coincident with Reactor Trip. It closes only the Main
Feedwater Regulation valves.

There are four Low Ta_vq channels (one per loop) in a
two-out-of-four configuration. Three channels of Tﬂg are
required to be OPERABLE. The TM channels are combined in

a logic such that two out of three channels cause a trip for the
Function. The accidents that this Function protects against
cause reduction of Tw in the entire primary system.
Therefore, the provision of three OPERABLE channels in a
two-out-of-four configuration ensures no single random failure
disables the Low Tw Function.

Iﬂg channels provide inputs to both control and protection

functions. Ta_vq channels provide control inputs to the Rod
Control System. Pressurizer Water Level Control System. and
Turbine Bypass Control System. The interface from the safety
channels in the PSMS to the PCMS is through the Signal
Selection Algorithm (SSA). When three or more Tm channels

are OPERABLE, the SSA ensures an input failure to the
control system does not result in erroneous control system
action that would require the protection function actuation.
Therefore, the protection function requires only two additional
channels to provide the protection function actuation (i.e.,
three channels total). Three channels total must be
OPERABLE. When there are less than three OPERABLE Tw—
channels, the SSA cannot prevent erroneous control system
operation due to an input failure. This is reflected in the LCO
Completion Times for shared Tw channels.
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With the T, resistance temperature detectors (RTDs) located MIC-03-16-0

inside the containment, it is possible for them to experience 0007
adverse environmental conditions during an SLB event.
Therefore, the Nominal Trip Setpoint reflects both steady state
and adverse environmental instrument uncertainties.

The Main Feedwater Isolation - Low Ta_vq signal is enabled by

the Main Feedwater Isolation - Reactor Trip, P-4 interlock,
described below.

Coincident with Reactor Trip, P-4

The Main Feedwater Isolation - Low T%1 signal is enabled
when the reactor is tripped as indicated by the P-4 interlock.
Therefore, the requirements for the P-4 interlock are not
repeated in Table 3.3.2-1. Instead, Function 11.a, Reactor Trip,
P-4, is referenced for the initiating Function and requirements.
Note that both Turbine Trip actuation trains, Trains A and D,
are actuated when any two-out-of-four RTB trains are
actuated.

All Main Feedwater Isolation Functions, except for the sub-function of
High-High Steam Generator Water Level-+rustbe-ORERABLE-A-

MOBES4-and-2-and-3-exceptwhen-all, which trips the MEW pumps
and closes the MFIVs,-MERVs-MFEBRVs and SGWFCVs-are-closed-

when-the-MEW-System-is-in-operation, msut be OPERABLE in
MODES 1,2 and 3. In MODES 4, 5, and 6, the MFW System is not in
service and thisFanetionisthe Isolation Functions are not required to
be OPERABLE.

The sub-function of the MFW Isolation on High-High Steam Generator |MIC-03-16-0
Water Level, which trips the MFW pumps and closes the MFIVs and | %9%7
SGWECVs, must be OPERABLE in MODES 1 and 2, and_in MODE 3
fabove_the P-11}-exceptwhenal-MEN s MERVY s MEBRY sard-
sigral setpoint.

The sub-function may be manually bleckedbypassed by the operator_
in MODE 3 below the P-11 setpoint. This manual bypass is needed to
allow control of steam generator water level using the SGWFCVs
under these conditions. The MFIVs and SGWFCVs are configured in
series such that the feedwater flow rate is limited by the SGWFECV
capacity which is a very small fraction of the nominal feedwater flow.
The manual bypass is acceptable because expected feedwater flow
due to open SGWFCVs is not a critical concern under these
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conditions. Sufficient time margin exists for manual SGWFCV closure, |MIC-03-16-0
if necessary. Therefore, manual bypass of the automatic trip of MFW | 9007
pumps and automatic closure of MFIVs and SGWFCVs on High-High
SG Water Level in MODE 3 below the P-11 setpoint is acceptable and
necessary to maintain the Steam Generators filled with water in
preparation for shutdown conditions (wet layup operation). When
starting up, the automatic trip of MFW pumps and automatic closure of
MFIVs and SGWFCVs on High-High SG Water L evel is automatically
enabled above the P-11 setpoint.

These Functions are applicable in MODES 1. 2 and 3 as stated above,
regardless of valve position, because the Functions are credited to
mitigate spurious valve opening from Operational VDUs. In MODES 4,
5, and 6, the MFW System is not in service and this Function is not
required to be OPERABLE.

6. Emergency Feedwater Actuation

The EFW Actuation System is designed to provide a secondary side

heat sink for the reactor in the event that the MFW System is not

available. The system has four trains, with two motor driven pumps

and two turbine driven pumps, making it available during normal unit
operation, during a loss of AC power, a loss of MFW, and during a
Feedwater System pipe break. The LCO requires three OPERABLE

EFW trains. The normal source of water for the EFW System is the
Emergency Feedwater pit (EFW pit). This pit has a sufficient capacity

to lead the plant safe shutdown. If the water level of EFW pit reached
low-low level, operators are given alarm in mair-centrotreemMCR. | MIC-03-16-0
Then the EFW pumps will be stopped or the water source will be 0007
switched to Demineralized Water Storage Tank manually to keep the
sufficient EFW if necessary.

a. Emergency Feedwater Actuation - Manual Initiation

Manual ilnitiation of Emergency Feedwater Actuation can be | MIC-03-16-0
accomplished from the mair-eentrelroomMCR. There are four 0007
switches in the mair-ecentrolreemMCR, one for each train.

Each switch actuates its own train directly. A signal from each

switch is also interfaced to all other trains via internal PSMS
communication links. In addition to direct actuation by its own

train switch, each train is also actuated by two out of three

Manual Initiation signals received from the other trains. The | MIC-03-16-0
signals from the other trains are not credited in determining 0007

when the Manual Initiation Function is OPERABLE or in
determining the number of required trains. However, these
additional signals are considered in the Completion Times for
the Required Actions. The LCO requires three trains to be
OPERABLE.
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b. Emergency Feedwater Actuation - Actuation Logic and
Actuation Outputs

Actuation Logic and aActuation eOutputs consist of the same | MIC-03-16-0
features and operate in the same manner as described for 0007
ESFAS Function 1.b. Three trains must be OPERABLE.

c. Emergency Feedwater Actuation - Low Steam Generator
Water Level

Low SG Water Level provides protection against a loss of heat
sink. A feed line break, inside or outside of containment, or a
loss of MFW, would result in a loss of SG water level. There
are four Low SG Water Level channels in a two-out-of-four
logic configuration. Low SG Water Level provides input to the
SG Level Control System. The interface from the safety
channels in the PSMS to the PCMS is through the Signal
SeleetorSelection Algorithm (SSA). FheWhen three or more | MIC-03-16-0
Low SG Water Level channels are OPERABLE for each Steam | %007
Generator, the SSA ensures an input failure to the control

system does not result in erroneous control system action that

would require the protection function actuation. Therefore, the

protection function requires only two additional channels to

provide the protection function actuation_(i.e.. three channels | MIC-03-16-0
total). Three channels total must be OPERABLE. \When there 0007

are less than three OPERABLE Low SG Water Level channels
for each Steam Generator, the SSA cannot prevent erroneous
control system operation due to an input failure. This is
reflected in the LCO Completion Times for Low SG Water
Level channels, since there are only three required channels
for each Steam Generator.

With the transmitters (d/p cells) located inside containment and

thus possibly experiencing adverse environmental conditions

(feed line break), the Nominal Trip Setpoint reflects the | MIC-03-16-0
inclusion of both steady state and adverse environmental 0007
instrument uncertainties.
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d. Emergency Feedwater Actuation - ECCS Actuation

An ECCS Actuation signals all four EFW trains. The EFW
initiation functions are the same as the requirements for their
ECCS Actuation function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1, ECCS
Actuation, is referenced for all initiating functions and
requirements.

e. Emergency Feedwater Actuation - Loss of Offsite Power

A loss of offsite power will be accompanied by a loss of reactor

coolant pumping power and the subsequent need for some

method of decay heat removal. The loss of offsite power is

detected by a voltage drop on each Class 1E bus (4 trains).

The voltage drop is detected by three undervoltage devices on

each bus, in a two out of three configuration. Loss of pPower |MIC-03-16-0
to a Class 1E bus will actuate its respective EFW train (with

either its motor or turbine driven pump). This ensures that, for

a sitewide loss of offsite power, at least two SGs contain

enough water to serve as the heat sink for reactor decay heat

and sensible heat removal following the rReactor Trip. |3/'£;03'16'O
The LCO requires three OPERABLE undervoltage devices on

each Class 1E bus corresponding to each OPERABLE EFW

train.

This Function has Time Delays. The Time Delays for this MIC-03-16-0
Function are recorded and maintained in a document 0007
established by the Setpoint Control Program (SCP).

Functions 6.a through 6.e must be OPERABLE in MODES 1, 2, and 3
to ensure that the SGs remain the heat sink for the reactor. Low SG
Water Level in any operating SG will cause the EFW trains to actuate.
The system is aligned so that upon a start of the EFW pump, water
immediately begins to flow to the SGs. These Functions do not have
to be OPERABLE in MODES 5 and 6 because there is not enough
heat being generated in the reactor to require the SGs as a heat sink.
In MODE 4, EFW actuation does not need to be OPERABLE because
either EFW or residual heat removal (RHR) will already be in operation
to remove decay heat or sufficient time is available to manually place
either system in operation.
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f.

Emergency Feedwater Actuation - Trip of All Main Feedwater
Pumps

A Trip of all MFW pumps is an indication of a loss of MFW and

the subsequent need for some method of decay heat and

sensible heat removal to bring the reactor back to no load

temperature and pressure. Each motor driven MFW pump is

equipped with aredundant breaker position sensing devices. | MIC-03-16-0
An open supply breaker indicates that the pump is not running. 0007
Emergency Feedwater Actuation on Trip of all mMain MIC-03-16-0
fFeedwater pPumps is an anticipatory function that is not 0007
credited in the safety analysis. Therefore, this function does
not need to meet the single failure criterion; the LCO requires
one OPERABLE channel per pump_(i.e., one of the redundant
breaker position sensing devices on each pump). A trip of all
MFW pumps actuates all EFW trains to ensure that at least two
SGs are available with water to act as the heat sink for the
reactor.

This function must be OPERABLE in MODES 1 and 2. This

ensures that at least two SGs isare provided with water to | MIC-03-16-0
serve as the heat sink to remove reactor decay heat and 0007
sensible heat in the event of an accident. In MODES 3, 4,

and 5, the MFW pumps may be normally shut down, and thus
neitherMFEW pump trip is_not indicative of a condition requiring |'VIIC -03-16-0
automatic EFW initiation. o7

7. Emergency Feedwater Isolation

One of the objectives of EFW Isolation is to prevent SG overfill in the

event of SGTR. The Other objective of EFW lIsolation is to stop the

flow of EFW into the affected SG in the event of MSLB. For both

objectives, the EFW ilsolation Functions are automatically actuated by | MIC-03-16-0

High SG Water Level signal, or by Low Main Steam Line Pressure

0007

signal. The Function may also be actuated manually. EF\W-selatien- | MIC-03-16-0
is-distributed-to-Trains-A-and-DThe EFW Isolation Function is actuated | 9907
separately for each SG, either manually or automatically. EFW

Isolation valves are distributed to all four trains, with two trains of

valves for each SG.
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a.

Emergency Feedwater Isolation - Manual Initiation

This LCO requires 2 Manua-EFW Isolation Actuation- Manual |MIC-03-16-0
Initiation trains for each SG. FhisFunction-closesthe-EFA- 0007
lssletienMelvetarthe-SCoosasintednith-theowitehes
Manual Initiation train closes the EFW isolation valve for one
train on one SG. Two Manual Initiation trains must be
OPERABLE for each SG to ensure each SG can be isolated
with a single failure.

Emergency Feedwater Isolation - Actuation Logic and
Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
ESFAS Function 1.b. Emergency-Feedwaterisolationvalves- |MIC-03-16-0
are-distributed-toTrainsA-and-B—Frains-AEach Actuation 0007

Logic and Actuation Outputs train closes the EFW isolation
valve for one train on one SG. Two Actuation Logic and
BActuation Outputs trains for each SG must be OPERABLE o
ensure each SG can be isolation with a single failure.

Manual and automatic initiation of EFW Isolation Functions
must be OPERABLE in MODES 1, 2, and 3-when. In these MIC-03-16-0
MODES. the SGs are in operation. In MODES 4, 5, and 6, SGs 0007

are not in service and this Function is not require to be

OPERABLE.

Emergency Feedwater Isolation - High Steam Generator Water
Level Coincident with P-4 signal and No Low Main Steam Line
Pressure

This signal provides protection against damaged SG overfill.

There are four High Steam Generator Water Level channels in

a two-out-of-four logic configuration for each Steam Generator.

The ESFAS SG w\\Vater iLevel instruments provide input to the |MIC-03-16-0
SG Water Level Control System. The interface from the safety

channels in the PSMS to the PCMS is through the Signal
SeleetorSelection Algorithm (SSA). FheWhen three or more | MIC-03-16-0
High SG Water Level channels are OPERABLE for each 0007
Steam Generator, the SSA ensures an input failure to the

control system does not result in erroneous control system

action that would require the protection function actuation.

Therefore, the protection function requires only two additional

channels to provide the protection function actuation_(i.e.. MIC-03-16-0
three channels total). Three channels total must be 0007
OPERABLE. When there are less than three OPERABLE High

SG Water Level channels for each Steam Generator, the SSA

cannot prevent erroneous control system operation due to an
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input failure. This is reflected in the LCO Completion | MIC-03-16-0
Times for High SG Water Level channels, since there | 9997

are only three required channels for each Steam

Generator.

The transmitters (d/p cells) are located inside

containment. However, the events that this Function

protects against cannot cause a severe environment in
containment. Therefore, the Nominal Trip Setpoint | MIC-03-16-0
reflects only steady state instrument uncertainties. 0007

High Steam Generator Water Level must be

OPERABLE in MODES 1,2 and_ 2, and MODE 3 gﬂ()'g%%-m-o

{above _the P-113when setpoint. In these MODES, the
SGs are in operation. This signal may be manually

bleekedbypassed by the operator.in MODE 3 below the |'VIIC -03-16-0

P-11 setpoint. This function is not required to be
OPERABLE in MODE 3 below the P-11 setpoint:,
because the plant may be transitioning from using the
SGs as a heat sink to using the RHR system. This
function is bypassed in MODE 3 below the P-11
setpoint to allow the operator to control EFW during the

transition to RHR cooling and to maintain the Steam
Generators filled with water in preparation for shutdown

conditions (wet layup operation). When starting up, the

High Steam Generator Water Level signal is
automatically enabled above the P-11 setpoint.

In MODES 4, 5, and 6, SGs are not in service and this
Function is not required to be OPERABLE.

Emergency Feedwater Isolation - Low Main Steam Line
Pressure

This signal provides protection against excessive cooling from
damaged SG. A steam line break or a feed line brakebreak
inside of containment; would result in a low steam line
pressure.

LewlMain Steam Line Pressure provides re-irput-te-anyboth
control_and protection functions-, as described previously
under ECCS Function 1.e. There are four Low Main Steam
Line Pressure channels on each steam line in a two-out-of-four
logic configuration. Three OPERABLE channels on each main
steam line are sufficient to satisfy the protective requirements
with a two-out-of-three logic on each steam line.
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Low Main Steam Line Pressure must be OPERABLE in
MODES 1; and 2, and_MODE 3 {above the P-11}-when_
setpoint. In these MODES, the SGs are in operation. This
signal may be manually bleekedbypassed by the operator in_
MODE 3 below the P-11 setpoint. This function is not required
to be OPERABLE in MODE 3 below the P-11 setpoint-,_
because a secondary break is not limiting under these
conditions. as described previously. There is sufficient time
margin for manual Emergency Feedwater Isolation, if
necessary. When starting up. the Low Main Steam Line
Pressure signal is automatically enabled above the P-11

setpoint.

In MODES 4, 5, and 6, SGs are not in service and this
Function is not required to be OPERABLE.

8. CVCS Isolation

The objective of CVCS Isolation is to prevent Pressurizer overfill in the
event of a CVCS malfunction. For this objective, the CVCS Isolation is
automatically actuated by High Pressurizer Water Level signal. The
Function may also be actuated manually.

CVCS Isolation valves are distributed to Trains A and D. Both trains
must be OPERABLE.

a.

CVCS lIsolation — Manual Initiation

Manual ilnitiation of CVCS lIsolation can be accomplished from
the main-contrelroemMCR. There are two switches in the
mainr-controlreemMCR, one for each train. Each CVCS
Isolation Valve is actuated from both trains. Therefore, either
switch can initiate action to immediately close all CVCS
Isolation Valves. This LCO requires 2 Manual CVCS Isolation

Actuation switches. Operation-ef-eitherswitch-willactuate-this-
Eungticas

CVCS Isolation — Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
ESFAS Function 1.b. CVCS Isolation valves are distributed to
Trains A and D. Both trains must be OPERABLE.

Manual and automatic initiation of CVCS Isolation Functions
must be OPERABLE in MODES 1, 2 and 3. In MODES 4, 5,
and 6, the Pressurizer may be filled with water and this
Function is not required to be OPERABLE.
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C.

CVCS Isolation - High Pressurizer Water Level

This signal provides protection against that the Pressurizer
overfill in the event of CVCS malfunction.

There are four High Pressurizer Water Level channels in a
two-out-of-four logic configuration. Pressurizer Water Level
provides input to the Pressurizer Level Control System. The
interface from the safety channels in the PSMS to the PCMS is
through the Signal SeleeterSelection Algorithm (SSA). When | MIC-03-16-0
three or more High Pressurizer Water Level channels are 0007
OPERABLE, Fthe SSA ensures an input failure to the control

system does not result in erroneous control system action that

would require the protection function actuation. Therefore, the

protection function requires only two additional channels to

provide the protection function actuation_(i.e.. three channels | MIC-03-16-0
total). Three channels total must be OPERABLE. \When there 0007

are less than three OPERABLE High Pressurizer Water Level
channels, the SSA cannot prevent erroneous control system
operation due to an input failure. This is reflected in the LCO
Completion Times for High Pressurizer Water Level channels,
since there are only three required channels.

The transmitters (d/p cells) are located inside containment.

However, the events that this Function protects against cannot

cause a severe environment in containment. Therefore, the

Nominal Trip Setpoint reflects only steady state instrument | MIC-03-16-0
uncertainties. 0007

High Pressurizer Water Level must be OPERABLE in MODES
12 and_2, and MODE 3 {above_the P-11}-setpoint. This signal |MIC-03-16-0
may be manually bleekedbypassed by the operator.in MODE 3 0007
below the P-11 setpoint. This function is not required to be
OPERABLE in MODE 3 below the P-11 setpoint-. because the |MIC-03-16-0
Pressurizer Water Level is much lower than in higher MODES _ | 2007
providing a larger time margin to the pressurizer becoming full.
Therefore, the automatic CVCS lIsolation on High Pressurizer
Water Level function is not required under these conditions.
When starting up, the High Pressurizer Water Level signal is
automatically enabled above the P-11 setpoint.

In MODES 4, 5, and 6, the Pressurizer may be filled with water
and this Function is not required to be OPERABLE.
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9.

Turbine Trip

The primary functions of the Turbine Trip are to prevent damage to the
turbine due to water in the steam lines, and to stop the excessive
cooldown of the primary system.

The Turbine Trip Function is actuated by High-High Steam Generator

Water Level or on Reactor Trip-{,P-4). | MIC-03-16-0

0007
a. Turbine Trip - Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for

ESFAS Function 1.b. Four Turbine £Trip solenoid valves are MIC-03-16-0

arranged in a seleetive-enetwo--out--of--two-twice 0007
configuration:, taken separately for Train A turbire-trip-will-
essuirerm—urbinetrpesiuatien-remraine-re-C-and
TrainsB-er D._A Turbine Trip will be generated by Train A or
Train D. Therefore a single train failure will not prevent a valid
Turbine Trip. The LCO requires al-fewrtwo trains, Trains A and
D, to be OPERABLE.

b. Turbine Trip - Reactor Trip, P-4

The turbine is tripped on a #Reactor tTrip. Turbine trip on
fReactor tTrip is an un-credited non-safety function in the
safety analysis. However, tTurbine £Trip on fReactor tTrip is
assumed in the safety analysis in order to prevent
unnecessary ECCS Actuation and to shift to the safe shutdown
state by appropriate actions after AOO and PA conditions.

0007

Turbine Trip is initiated when the reactor trips as indicated by
the P-4 interlock. Therefore, the requirements for the P-4
interlock are not repeated in Table 3.3.2-1. Instead,

Function 11, Reactor Trip P-4, is referenced for the initiating
Function and requirements. Note that al-feurboth Turbine Trip
actuation trains, Trains A and D, are actuated when any two-
-out--of--four RTB trains are actuated.

C. High-High Steam Generator Water Level

The High-High Steam Generator Water Level signal prevents
water in the steam lines that could lead to turbine generator
damage. Turbine trip on High-High Steam Generator Water
Level is an un-credited non-safety function in the safety
analysis.
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10.

There are four High-High Steam Generator Water Level
channels in a two-out-of-four logic configuration for each
Steam Generator. Note that both Turbine Trip actuation trains,

Tains A and D, are actuated when any two-out-of-four
High-High Steam Generator Water Level channels are
actuated.

The PSMS SG w\\ater iLevel instruments provide input to the
SG Water Level Control System. The interface from the safety
channels in the PSMS to the PCMS is through the Signal
SelecterSelection Algorithm (SSA). FhreWhen three or more
High-High SG Water Level channels are OPERABLE for each
Steam Generator, the SSA ensures an input failure to the
control system does not result in erroneous control system
action that would require the protection function actuation.
Therefore, the protection function requires only two additional
channels to provide the protection function actuation_(i.e.,
three channels total). Three channels total must be
OPERABLE._ When there are less than three OPERABLE
High-High SG Water Level channels for each Steam
Generator, the SSA cannot prevent erroneous control system
operation due to an input failure. This is reflected in the LCO
Completion Times for High-High SG Water Level channels,
since there are only three required channels for each Steam
Generator.

Reactor Coolant Pump Trip

TMI Action Plan Item 11.LK.3.5 (Ref. 1) requires automatic trip of reactor
coolant pumps (RCPs) following a loss-of-coolant accident (LOCA).
The requirement is based on the consideration that a delayed-trip or
continuous operation of the RCPs during a small break LOCA would
lead to more severe consequences than if the RCPs are tripped early
following a postulated break. Tripping all the RCPs early during a
small break LOCA precludes the occurrence of excessive fuel
cladding temperature.

a.

Reactor Coolant Pump Trip — ECCS Actuation coincident with
P-4 signal

The consequence of continuous RCP operation is the
extensive liquid discharge from the break beyond the time that
the system would drained down to allow steam discharge from
the break had the pumps been immediately tripped. Therefore
pump trip following a fReactor tTrip and indication of ECCS
aActuation would be effective.
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11.

For the small break LOCA analysis, the loss of offsite power

triggered by fReactor {Trip signal is conservatively assumed, |MIC-03-16-0
which would cause the earliest RCP trip. In case that the 0007
automatic RCP trip is enabled, an earlier RCP trip results in

earlier flow coastdown leading to more severe consequences.

Engineered Safety Features Actuation System Interlocks | MIC-03-16-0

0007

To allow some flexibility in unit operations, several interlocksare

included as part of the ESFAS. These interlocks permit the operator to
bleekbypass some signals, automatically enable other signals, prevent |MIC-03-16-0
some actions from occurring, and cause other actions to occur. The 00
interlock Functions back up manual actions to ensure bypassable

functions are in operation under the conditions assumed in the safety

analyses.

a.

Engineered Safety Features Actuation System Interlocks - | MIC-03-16-0
Reactor Trip, P-4 0007

The P-4 iInterlock is enabled when RTBs have opened in two- |MIC-03-16-0
-out—-of--four RTB trains. RTB position signals from each RTB 0007

are interfaced to all PSMS trains via internal PSMS data links

so that the P-4 interlock is generated independently within

each train. Therefore this LCO requires three trains to be

OPERABLE.

This Function allows operators to take manual control of ECCS
systems after the initial phase of ECCS Actuation is complete.
Once ECCS is overridden, automatic actuation of ECCS
cannot occur again until the RTBs have been manually closed.
The functions of the P-4 interlock are:

. Trip the main turbine,

. }selateClose MFW withRequlation Valves coincident MIC-03-16-0
lowwith Low Tayg, 0007

. Enable a manual override of ECCS Actuation and

prevent ECCS reactuation,

. EFW lIsolation with-coincident with High SG Water | MIC-03-16-0
Level and No Low Main Steam Line Pressure, and 0007

. Trip the Reactor Coolant Pump with-coincident_ with | MIC-03-16-0
ECCS Actuation. 0007
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Each of the above Functions except Reactor Coolant Pump

Trip is interlocked with P-4 to avert or reduce the continued
cooldown of the RCS following a Reactor {Trip. An excessive |MIC-03-16-0
cooldown of the RCS following a fReactor tTrip could cause an 0007
insertion of positive reactivity with a subsequent increase in
generated power. Reactor Coolant Pump Trip function is
interlocked with P-4 to prevent the unexpected Reactor

Coolant Pump Trip after a small break LOCA. The unexpected
Reactor Coolant Pump Trip after a small break LOCA could

cause the increasing of the Peak Clad Temperature (PCT). To

avoid such these situations, the noted Functions have been
interlocked with P-4 as part of the design of the unit control and
protection system.

The RTB position switches that provide input to the P-4
interlock only function to energize or de-energize or open or
close contacts. Therefore, this Function has no adjustable trip
setpoint

This Function must be OPERABLE in MODES 1, 2, and 3.- MIC-03-16-0
when In these MODES, the reactor may be critical or 0007
approaching criticality. This Function does not have to be

OPERABLE in MODE 4, 5, or 6 because the main turbine, the

MFW System, and the Turbine Bypass System are not in

operation.

b. Engineered Safety Features Actuation System Interlocks - | MIC-03-16-0
Pressurizer Pressure, P-11 0007

The P-11 interlock permits a normal unit cooldown and
depressurization without actuation of ECCS, Main Steam Line
Isolation, CVCS Isolation, EFW Isolation or Main Feedwater
Isolation on High-High SG Water Level.

With two-out-of-four pPressurizer pPressure channels | MIC-03-16-0
(discussed previously) less than the P-11 setpoint, the operator 0007

can manually bleekbypass the Low Pressurizer Pressure and | MIC-03-16-0
Low Main Steam Line Pressure ECCS Actuation signals, the 0007

Low Main Steam Line Pressure mMain sSteam iLine ilsolation |MIC-03-16-0
signal, the CVCS Isolation signal, the EFW Isolation signals,

and the High-High SG Water Level Main Feedwater Isolation

signal (previously discussed). When the Low Main Steam Line

Pressure mMain sSteam ILine ilsolation signal is manually MIC-03-16-0
bleeked,a-main-steam-isolationsignalbypassed. a Main Steam 0007

Line Isolation signal on High Main Steam Line Pressure

Negative Rate is enabled. This provides protection for an SLB

by closure of the MSIVs.
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12.

With two-out-of-three pPressurizer pPressure channels above |MIC-03-16-0
the P-11 setpoint, the Low Pressurizer Pressure and Low Main 0007
Steam Line Pressure ECCS Actuation signals, the Low Main

Steam Line Pressure mMain sSteam iLine ilsolation signal, the |MIC-03-16-0
CVCS lIsolation signal, the EFW lIsolation signals, and the 0007
High-High SG Water Level Main Feedwater Isolation signal are
automatically enabled. The operator can also enable these

trips by use of the respective manual reset buttons. When the

Low Main Steam Line Pressure mMain sSteam iLine ilsolation |MIC-03-16-0
signal is enabled, the mMain sSteam ilsolation on High Main

Steam Line Pressure Negative Rate is disabled.

The Nominal Trip Setpoint reflects only steady state instrument
uncertainties.

This Function must be OPERABLE in MODES 1, 2, and 3 to

allow an orderly cooldown and depressurization of the unit

without the actuation of ECCS, sMain sSteam iLine ilsolation, |MIC-03-16-0
CVCS Isolation, EFW Isolation or Main Feedwater Isolation on 0007
High-High SG Water Level. This Function does not have to be
OPERABLE in MODE 4, 5, or 6 because system pressure

must already be below the P-11 setpoint for the requirements

of the heatup and cooldown curves to be met.

Containment Purge Isolation

Containment Purge Isolation initiates on Containment High Range

Area Radiation, an autematic-ECCS Actuation signal, by mManual MIC-03-16-0
iinitiation of Containment Isolation Phase A, or by mManual ilnitiation 0007

of Containment Spray.

Containment Purge Isolation components are distributed to PSMS
Trains A and D. Two trains are sufficient to provide the safety function.
Both are required to be OPERABLE to provide the safety function with
a concurrent single failure.

a. Containment Isolation Phase A - Manual Initiation

Containment Purge Isolation is manually initiated by
Containment Isolation Phase A - Manual Initiation. The
Containment Purge Isolation requirements for this Function are
the same as the requirements for the Containment Isolation
Phase A Function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 3.a, Containment
Isolation Phase A- Manual Initiation, is referenced for all
initiating Functions and requirements.
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b.

Containment Spray - Manual Initiation

Containment Purge Isolation is manually initiated by
Containment Spray - Manual Initiation. The Containment
Purge Isolation requirements for this Function are the same as
the requirements for the Containment Spray Function.
Therefore, the requirements are not repeated in Table 3.3.2-1.
Instead, Function 2.a, Containment Spray — Manual Initiation,
is referenced for all initiating Functions and requirements.

Note that a#-tweboth Containment Purge Isolation trains are | MIC-03-16-0
actuated when any two-out-of-four Containment Spray - 0007
Manual Initiation signals are actuated.

Containment Purge Isolation - Actuation Logic and Actuation
Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
ESFAS Function 1.b. Containment Purge Isolation valves are
distributed to Trains A and D. Both trains must be
OPERABLE.

Containment Purge Isolation - ECCS Actuation

Containment Purge Isolation is also initiated by all Functions
that initiate ECCS. The Containment Purge Isolation
requirements for these Functions are the same as the
requirements for the ECCS function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead,
Function 1, ECCS, is referenced for all initiating Functions and
requirements.

Note that al-tweboth Containment Purge Isolation trains are | MIC-03-16-0
actuated when any two--out--of--four ECCS - Automatic or 0007
Manual Initiation signals are actuated.

Containment Purge Isolation - Containment High Range Area
Radiation

Containment High Range Area Radiation has four channels in
a two-out-of-four logic configuration. Three OPERABLE
channels are sufficient to satisfy protective requirements with
two-out-of-three logic.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-48 Revisien2



BASES

ESFAS Instrumentation
B 3.3.2

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

13.

The Containment Purge Isolation Functions are required
OPERABLE in MODES 1, 2, 3, and 4. Under these conditions,
the potential exists for an accident that could release
significant fission product radioactivity into containment.
Therefore, the Containment Purge Isolation instrumentation
must be OPERABLE in these MODES.

While in MODES 5 and 6 including fuel handling in progress,
the Containment Purge Isolation instrumentation reedis not. | MIC-03-16-0

required to be OPERABLE-since-the-petential-for-radieactive- | 2007
eleasesisminimizedand-cparsieastiendouiiciani-te-

o fesito o e e
acceptable-timits. This is because the doses at the exclusion

area boundary, at the low population zone outer boundary, and
in the MCR are maintained within acceptable limits for the case
where a fuel handling accident occurs without the containment
being isolated, as described in FSAR Section 15.7.4 (Ref. 10).

Main Control Room Isolation

The Main-Centrel-ReemMCR lIsolation function provides an enclosed | MIC-03-16-0
maireontrelreemMCR environment from which the unit can be 0
operated following an uncontrolled release of radioactivity. MCR

Isolation controls the mMain eControl fRoom HVAC System (MCRVS) |MIC-03-16-0
which includes two subsytems: Main Control Room Emergency 0007
Filtration System (MCREFS) and Main Control Room Air Temperature

Control System (MCRATCS), described in the BGBFSAR Chapter 16 |'VIIC -03-16-0
Section 3.7.10

There are four Main-Gentret-ReemMCR Isolation trains. Trains A and | MIC-03-16-0
D of MCR Isolation control two 100% capacity trains of subsystem 0007
MCREFS, and all four trains of MCR Isolation control four 50%

capacity trains of subsystem MCRATCS. Two trains of MCR Isolation,

including A or D, must actuate to properly provide the safety function

(i.e., isolate and supply filtered air to the mair-contrelreomMCR) and | MIC-03-16-0
three trains, including A and D, must be OPERABLE to provide the 0oo7
safety function with a concurrent single failure.

The MCR Isolation actuation instrumentation consists of redundant

radiation monitors. A high radiation signal will initiate all four MCR

Isolation trains. The mair-centrolreemMCR operator can also initiate |MIC-03-16-0
MCR Isolation trains by manual switches in the main-centrol 0007
reemMCR. MCR Isolation is also actuated by an ECCS Actuation

signal.
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The rrair-contrelroemMCR must be kept habitable for the operators | MIC-03-16-0
stationed there during accident recovery and post accident operations. 0007

The MCR Isolation function acts to terminate the supply of unfiltered

outside air to the maincentrelroemMCR, initiate filtration, and allows |MIC-03-16-0
pressurization of the mair-centrelreemMCR. These actions are 0007
necessary to ensure the mair-centrelreemMCR is kept habitable for
the operators stationed there during accident recovery and post
accident operations by minimizing the radiation exposure of the main- | MIC-03-16-0
eontrolreemMCR personnel. 0007

In MODES 1, 2, 3, and 4, the radiation monitor actuation of MCR
Isolation is a backup for the ECCS Actuation. This ensures initiation
of the MCR Isolation during a loss of coolant accident or steam
generator tube rupture.

The radiation monitor actuation of MCR Isolation during movement of
irradiated fuel assemblies are the primary means to ensure main- MIC-03-16-0
eontrelreemMCR habitability in the event of a fuel handling accident. 0007

The MCREFS and MCRATCS components (e.q., fans, dampers) can
be manually controlled by the Safety VDUs (S-VDUSs) of the
corresponding train, and by the non-safety operational VDUs
(O-VDUs). MCR lsolation signals, (either automatically or manually
initiated) have priority over all manual component control signals, and
therefore will block any signals from the O-VDUs, including spurious

signals.

The automatic initiation of MCR Isolation is credited to ensure any
spurious signals from the non-safety O-VDUs cannot prevent the MCR
Isolation safety function. To accommodate various inoperable
conditions, MCREFS and/or MCRATCS components are manually
placed in the position they would be automatically actuated to by the
MCR lsolation signal. For conditions where the automatic initiation
function is inoperable, the MCRVS O-VDU Disconnect function is
manually activated from the S-VDU for the affected MCREFS and/or
MCRATCS train(s). The MCRVS O-VDU Disconnect function blocks
signals from the O-VDUSs, including spurious signals, in the same
manner as the credited automatic initiation signal.
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a.

Main Control Room Isolation - Manual Initiation '(\)/'0'00%03'16'0

FheLCO+equiresfour-trains-ORPERABLE—The operator can

initiate MCR Isolation for all four MCR Isolation trains at any
time by using four Manual Initiation switches in the maia- MIC-03-16-0
eontrolreemMCR. Each push button actuates its own train 0007
directly. A signal from each pushbutton is also interfaced to all

other trains via internal PSMS communication links. In addition

to direct actuation by its own train pushbutton, each train is

also actuated by two-out-of-three Manual Initiation signals

received from the other trains. The signals from the other trains |MIC-03-16-0
are not credited in determining when the Manual Initation 0007
Function is OPERABLE or in determining the number of
required trains. However, these additional signals are
considered in the Completion Times for the Required Actions.
This action will cause actuation of all components in the same
manner as any of the automatic actuation signals.

Tho-boofar bismnal baltiation crcires sho sessar cmsenat of | MID 0216 1D
| | . s ot | . . . 0007
iritiati fib=The LCO
requires three trains, including A and D, to be OPERABLE due
to the two train configuration of MCREFS and four train
configuration of MCRATCS, as described above.

Each ehanneltrain consists of one push button and the
interconnecting wiring to the ESFAS cabinet.

Main Control Room Isolation - Actuation Logic and Actuation |(|;A0|g%03_16_0

Outputs

Actuation Logic and Actuation Outputs consist of the same

features and operate in the same manner as described for

ESFAS Function 1.b., ECCS Actuation. However, for MCR

Isolation 4three trains, including A and D. must be MIC-03-16-0
operableOPERABLE due to the distributiontwo train 0007
configuration of mair-centrelroom-iselation-dampersto-

alMCREFS and four trains-_configuration of MCRATCS, as

described above.
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C. Main Control Room Isolation - Main Control Room Radiation |'(\)/'(;g;03'16'0
There are three kinds of Main Control Room Radiation monitor
functions (gas monitor, iodine monitor, and particulate
C-03-16-0

monitor). Sre-meniterEach monitoring function includes two | M!
detectors of train A and D. RPS trains A and D provide 0007
separate digital bistable setpoint comparison functions for each |MIC-03-16-0
monitor. These digital bistable output signals are distributed

from RPS trains A and D to each of the four ESFAS trains.

Within each of the four ESFAS trains the MCR lIsolation signal

is actuated on a signal from either the A or D train detectors

using 1-out-of-2 logic for each type of monitor.

The LCO specifies two required Main Control Room Radiation
monitors for each function to ensure that the radiation
monitoring instrumentation necessary to initiate the MCR
Isolation remains OPERABLE.

For sampling systems, channel OPERABILITY involves more
than OPERABILITY of channel electronics. OPERABILITY
may also require correct valve lineups, sample pump
operation, and filter motor operation, as well as detector
OPERABILITY, if these supporting features are necessary for
trip to occur under the conditions assumed by the safety
analyses.

d. Main Control Room Isolation - ECCS ACTUATION g/'o'g;%'m'o

Main-Centrol-ReemMCR lIsolation is also initiated by all

Functions that initiate ECCS Actuation. The MCR lIsolation

requirements for these Functions are the same as the

requirements for their ECCS Actuation function. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead,

Function 1, ECCS Actuation, is referenced for all initiating

Functions and requirements. Note that all four MCR Isolation

trains are actuated when any two--out--of-four ECCS | MIC-03-16-0
Actuation - Automatic or Manual Initiation signals are actuated. 0007

The MCR lIsolation Functions must be OPERABLE in
MODES 1, 2, 3, and 4, and during movement of irradiated fuel |MI!C-03-16-0
assemblies. 0007
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14.

Block Turbine Bypass and Cooldown Valves

The Block Turbine Bypass and Cooldown Valves function prevents the
evereeeldewnovercooling of the reactor coolant system when T g is | MIC-03-16-0

0007
decreased abnormally.

Block turbine bypass and cooldown valves are distributed to Trains A

and D. Both trains must be OPERABLE in MODES 1.2 and 3. In MIC-03-16-0
MODES 4, 5, and 6, the average coolant temperature is below the 0007
Low-Low Tw Signal setpoint and this function is not required to be

OPERABLE.

a. Block Turbine Bypass and Cooldown Valves - Manual Initiation

Manual ilnitiation of Block Turbine Bypass and Cooldown MIC-03-16-0
Valves can be accomplished from the mair-contrelreemMCR. 0007
There are two switches in the main-ecentreolroemMCR, one for
each train._EachTurbine Bypass and Cooldown Valve is
blocked from both trains. Therefore, either switch can be
initiated to immediately block the opening of all Turbine Bypass
and Cooldown Valves. This LCO requires 2 Manual Block
Turbine Bypass and Cooldown Valves Actuation switches--

Sesrpticnetelthersvdiehillastuata this Funsticn.
OPERABLE.

b. Block Turbine Bypass and Cooldown Valves - Actuation Logic
and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same

features and operate in the same manner as described for

ESFAS Function 1.b. Block tTurbine bBypass and eCooldown | MIC-03-16-0
vValves are distributed to Trains A and D. Both trains must be
OPERABLE.

C. Block Turbine Bypass and Cooldown Valves - Low-Low Tavg_
Signal

MIC-03-16-0
0007

are four Low T%,1 channels (one per loop) in a two-out-of-four

configuration. Three channels of T, are required to be
OPERABLE. The T,,4 channels are combined in a logic such

that two out of three channels cause a trip for the Function.
The accidents that this Function protects against cause
reduction of Tw in the entire primary system. Therefore, the
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)
provision of three OPERABLE channels in a two-out-of-four MIC-03-16-0
configuration ensures no single random failure disables the 0007
Low Tﬂg Function.

Iw channels provide inputs to both control and protection

functions. Ta_vq channels provide control inputs to the Rod
Control System, Pressurizer Water Level Control System, and
Turbine Bypass Control System. The interface from the safety
channels in the PSMS to the PCMS is through the Signal
Selection Algorithm (SSA).

When three or more T% channels are OPERABLE, the SSA

ensures an input failure to the control system does not result in
erroneous control system action that would require the
protection function actuation. Therefore, the protection function
requires only two additional channels to provide the protection
function actuation (i.e., three channels total). Three channels
total must be OPERABLE. When there are less than three
OPERABLE Ta_\,g channels, the SSA cannot prevent erroneous

control system operation due to an input failure. This is
reflected in the LCO Completion Times for shared Tﬂg_

channels.

With the Tﬂg resistance temperature detectors (RTDs) located

inside the containment, it is possible for them to experience
adverse environmental conditions during an SLB event.
Therefore, the Nominal Trip Setpoint reflects both steady state
and adverse environmental instrumental uncertainties.

Low-Low Ta_\,q Signal - Low-Low Tﬂ1 Signal is enabled by the
Block Turbine Bypass and Cooldown Valves.

15. Manual Control of ESF Components

The Manual Control of ESF Components Function provides credited
manual controls for accidents and safe shutdown, as defined for the
plant components in LCO 3.4 through 3.7.

a. Manual Control of ESF Components - S-VDU

An S-VDU train consists of a VDU and S-VDU processor. An
S-VDU train must be OPERABLE for the same trains and
MODES as required for the controlled ESF components. For
ESF components with four trains (three required trains). three
S-VDU trains must be OPERABLE for the same three trains
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as the required OPERABLE ESF components. For ESF

components with only two required trains, an S-VDU train must

be OPERABLE for the same two trains as the required

OPERABLE ESF components. However, for Phase B

Containment Isolation, there are two-train components

assigned to Trains A and D, and two-train components

assigned to Trains B and C. Therefore, because all four trains
are required for Phase B Containment Isolation, all four trains
of S-VDU are required. Since Manual Control of ESF

Components is required for some ESF systems in all MODES,

S-VDU must be OPERABLE to support ESF components in
MODES 1,2, 3.4, 5 and 6.

Manual Control of ESF Components - COM-2

COM-2 combines the manual control signals from non-safety
Operational VDUs with the manual control signals from
S-VDUs. The combined signal is interfaced to the Actuation
Loqic in the SLS for manual control of ESF components. Since

COM-2 controls ESF components assigned to all four trains as

explained above for the S-VDU, some of which are required in

all MODES, four COM-2 trains are required in MODES 1, 2, 3,

4.5 and 6.

Manual Control of ESF Components - Actuation Logic and
Actuation Outputs

The Actuation Logic and Actuation Outputs for the Manual
Control of ESF Components Function is implemented in the
SLS. For ESFAS components, the SLS combines the
automatic actuation signals from the ESFAS with the manual
control signals from COM-2. For all ESF components the SLS
generates Actuation Outputs, based on automatic and/or
manual control signals, which control the state of the ESF
components. For the Manual Control of ESF Components
Function, the Actuation Logic and Actuation Outputs within any

SLS controller must be OPERABLE in the same MODES and
for the same trains as for the required ESF components. LCO
3.4 through 3.7 provide MODE and train requirements
applicable to ESF components.

The ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii)

(Ref. 9).
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ACTIONS A Note has been added in the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be entered
independently for each Function listed on Table 3.3.2-1.

In the event a channel's accuracy is found non-conservative with respect to

the Allowable Value, or the transmitter, instrument Lloop, signal processing | MIC-03-16-0
electronics, or digital bistable is found inoperable, then all affected Functions 0007
provided by that channel must be declared inoperable and the LCO

Condition(s) entered for the protection Function(s) affected. When the

Required Channels in Table 3.3.2-1 are specified (e.g., on a per steam line,

per loop, per SG, etc., basis), then the Condition may be entered separately

for each steam line, loop, SG, etc., as appropriate.

When the number of channels inoperable-eharnets in a trip function exceeds |MIC-03-16-0
those specified in one or other related Conditions associated with a trip 0007
function, then the unit is outside the safety analysis. Therefore, LCO 3.0.3

should be immediately entered if applicable in the current MODE of operation.

In all cases where the LCO states “Restore channel or train to OPERABLE MIC-03-16-0
status”, this means restore the required number of channels or trains to 0007
OPERABLE status. Therefore, restoration of an alternate channel or train,

other than the failed channel or train, is also acceptable.

A1
Condition A applies to all ESFAS protection functions.

Condition A addresses the situation where one or more_required channels or |MIC-03-16-0
trains for one or more Functions are inoperable at the same time. The 007
Required Action is to refer to Table 3.3.2-1 and to take the Required Actions

for the protection functions affected. The Completion Times are those from

the referenced Conditions and Required Actions.

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

Condition B applies to mManual ilnitiation of: |('\)/|£703 16-0
. ECCS Actuation,

. Containment Spray, and

. Containment Phase A Isolation.
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This action addresses the train orientation of the PSMS for the functions listed
above. If achannelerone required train is inoperable, 72 hours isare allowed |MIC-03-16-0
to return it to an OPERABLE status. Note that for eContainment sSpray and 0007
Phase B ilsolation, failure of one or both channels in one train renders the
train inoperable. Condition B, therefore, encompasses both situations.

The speeified-Completion Time isreasenable-considering-thattheremaining-
QP-ERABEEof 72 hours is |ust|f|ed because (1) for ECCS two trains pFewde—

du%mg—tms—m%ewaJ#he—eemplehen—Hme—alse—eensrder—thatare adequate to

perform the safety function and there are three required automatic actuation
trains and two other required Manual Initiation feral-functionscan-also-be-
actuctedtrerm-the-Sateb Dl fercaeh-traln—hereterealleaiabrelated
trains OPERABLE, (2) for Containment Spray three trains are adequate to
perform the safety function and there are four automatic actuation trains and
three other Manual Initiation-functionsremain-operable—tradditionthe trains
OPERABLE, or (3) for Containment Phase A Isolation one train is adequate to
perform the safety function and there are two automatic actuation trains and
one other Manual Initiation funetienfortrain OPERABLE. The Completion
Time also considers that all trains is-actuatedof ECCS can be initiated by the
Manual Initiation pushbuttensferFunction from the two remaining trains, and
Containment Spray can be initiated by the Manual Initiation Function from any
two out of the three remaining trains.

In addition, the Completion Time considers that each train of all Functions can
be manually initiated from the Safety VDU for that train. Therefore, manual
initiation through safety related equipment remains functional in all required
trains.

The Completion Time of 72 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

If the train cannot be restored to OPERABLE status, the unit must be placed
in a MODE in which the LCO does not apply. This is done by placing the unit
in at least MODE 3 within an additional 6 hours (78 hours total time) and in
MODE 5 within an additional 30 hours (108 hours total time). The allowable
Completion Times are reasonable, based on operating experience, to reach
the required unit conditions from full power conditions in an orderly manner
and without challenging unit systems.

MIC-03-16-0
0007
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MIC-03-16-0
0007

C.1,C.21,andC.2.2

Condition C applies to the Actuation Logic and Actuation Outputs for the

following fFunctions: | MIC-03-16-0
0007

. Containment Phase A Isolation, and

. Containment Phase B Isolation.

This action addresses the train orientation of the PSMS. If one train is
MIC-03-16-0
0007

The Completion Time alseof 24 hours is justified because the remaining

OPERABLE train(s) are adequate to perform the safety function. In addition.
the Completion Time considers that the remaining OPERABLE train(s) each
have continuous automatic self-testing.

The Completion Time of 24 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

If the train cannot be restored to OPERABLE status, the unit must be placed
in a MODE in which the LCO does not apply. This is done by placing the unit
in at least MODE 3 within an additional 6 hours (30 hours total time) and in
MODE 5 within an additional 30 hours (60 hours total time). The Completion
Times are reasonable, based on operating experience, to reach the required
unit conditions from full power conditions in an orderly manner and without
challenging unit systems.

The Required Actions are modified by a Note that allows_placing one train te- | MIC-03-16-0
be-bypassedin bypass for up to 4 hours ferwhile performing surveillance 0007
testing, provided the other train(s) isare OPERABLE. This allewanee-is4 hour
bypass time is reasonable based on thereliability-analysis-
assumptienroperating experience that 4 hours is the average time required to
perform_a train surveillance.
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MIC-03-16-0
0007

hews—a%eThe Bvoass Tlme of 4 hours is |ust|f|ed because the remaining

OPERABLE train(s) are adequate to perform the safety function. In addition,
the Bypass Time considers that the remaining OPERABLE train(s) have
continuous automatic self-testing.

The Bypass Time of 4 hours is also justified in the RPSMSUS-APWR reliability

anchsicFerdelnilntermaticnreferiethe AR Techaical Repert
MUAR-07030-PRA-Attachment6B-42—Fheand risk analyses, the summary

and result of the-PSMS—+eliabilityanalysisis-evaluated-and-confirmedwhich
are documented in the US-ARWR-PRAFSAR Chapter 19 (Ref. 11).

D.1,D.2.1,and D.2.2

Condition D applies to:

. High Containment Pressure, and MIC-03-16-0
0007

. I MainS Line P ’

. bowt,,g
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If one_required channel is inoperable, 72 hours are allowed to restore the MIC-03-16-0
channel to OPERABLE status orto place itin the tnpped condltlon Genera#y— 0007

IFheFefeFe—fFallure of one channel places the Functlon in a two-out-of- two
configuration—OGre, when the failed channel_does not result in a trip channel.

This configuration provides adequate plant protection, but does not meet the
single failure criteria. Therefore, within 72 hours the inoperable channel must

be trlpped to place the Functlon in a one-out-of-threetwo configuration that

beeaase—the—remammg—twethe smqle fallure criteria.

The Completion Time of 72 hours is justified because the two remaining
OPERABLE channels are adequate to perform the safety function. In
addition, the Completion Time considers that the two remaining OPERABLE

channels have continuous automatic self-testingfas-deseribedforGOH; and
continuous automatic CHANNEL CHECKS.

The Completion Time of 72 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

Failure to restore the_channel inoperable-ehannel to OPERABLE status or
place it in the tripped condition within 72 hours requires the unit be placed in
MODE 3 within the following 6 hours and MODE 4 within the next 6 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power conditions in
an orderly manner and without challenging unit systems. In MODE 4, these
Functions are no longer required OPERABLE.

MIC-03-16-0
0007

Reqwred Actlons are mOdIerd by a Note that aIIows placmq one reqwred
channel in bypass for up to 12 hours while performing surveillance testing,
provided the other required channels are OPERABLE, or one required
channel is OPERABLE and the other required channel is placed in the trip
condition.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-60 Revisien2



ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS (continued)

MIC-03-16-0
0007

The Bypass Time of 12 hours is justified because the remaining OPERABLE

required channels are adequate to perform the safety function. In addition, the
Bypass Time considers that the remaining OPERABLE required channels
have continuous automatic self-testing and continuous automatic CHANNEL
CHECKS.

The Bypass Time of 12 hours is also justified in the US-APWR reliability and
risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

E.1,E.2.1,and E.2.2

Condition E applies to:
. Containment Spray - High-3 Containment Pressure, and

. Containment Phase B Isolation - High-3 Containment Pressure.

MIC-03-16-0
0007

mpemg—a—faﬂed—ehaenel—'Fhrelf one requrred channel is moperable 72 hours

are allowed to restore the channel to OPERABLE status. Failure of one
channel places the Function in a two-out-of-two configuration, when the failed
channel does not result in a trip channel. This configuration provides
adequate plant protection, but does not meet the single failure criteria.
Therefore, within 72 hours the inoperable channel must be restored to
OPERABLE status. Tripping a channel, as in Condition D, is undesirable
because a single failure would then cause spurious eContainment sSpray
initiation. Spurious spray actuation is undesirable because of the cleanup
problems presented.

Reeteﬂﬂg—ﬂqeehanﬂeHeQPERABH%StaHSAthm—n—heere—s—eH#rere% MIC-03-16-0
: i 0007

beeaeee—the—remammg—tweThe Completlon Trme of 72 hours to restore the

inoperable channel is justified because the two remaining OPERABLE
channels are adequate to perform the safety function. In addition, the
Completion Time considers that the two remaining OPERABLE channels

have continuous automatic self-testing {as-deseribedfor-COT-and
continuous automatic CHANNEL CHECKS.
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The Completion Time of 72 hours is also justified in the US-APWR reliability | MIC-03-16-0
and risk analyses, the summary and result of which are documented in FSAR 0007
Chapter 19 (Ref. 11).

Failure to restore the required number of channels to OPERABLE status
within 72 hours, requires the unit be placed in MODE 3 within the following

6 hours and MODE 4 within the next 6 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without
challenging unit systems. In MODE 4, these Functions are no longer required
OPERABLE.

MIC-03-16-0
0007

The Required Actions are modified by a Note that allows placing one required

channel in bypass for up to 12 hours while performing surveillance testing.
provided the other required channels are OPERABLE. Bypassing with
another channel in trip, as in Condition D, is undesirable because a single
failure during surveillance testing would then cause spurious Containment
Spray initiation. Spurious spray actuation is undesirable because of the
cleanup problems presented.

Bypass Time of 12 hour is justified because the remaining OPERABLE
channels are adequate to perform the safety function. In addition, the
remaining OPERABLE channels have continuous automatic self-testing and
continuous automatic CHANNEL CHECKS.

The Bypass Time of 12 hours is also justified in the US-APWR reliability and
risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

F.1,F.2.1,and F.2.2

Condition F applies to: MIC-03-16-0
0007

. Loss of Offsite Power—and.

. P-4-1nterlock:
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Condition F also applies to the smsManual ilnitiation for: |'(\)/'(;g703 16-0
. Main Steam Line Isolation,
. Main Feedwater Isolation,
. Emergency Feedwater Actuation,
. Emergency Feedwater Isolation,
. CVCS Isolation, and
. Block Turbine Bypass and Cooldown Valves.
For all Functions, this action addresses the train orientation of the PSMS. For
the Loss of Offsite Power Function, this action also recognizes the lack of
manual trip provision for a failed channel. '(\)/'()'00%03'16'0

If atrair-erone channel_or required train is inoperable, 72 hours isare allowed

toreturnit to OPERABLE status. Ilihe—speemed—eemplfeheﬁ—'ﬁme—rs-

For the Loss of Offsite Power Function, the Completion Time of 72 hours is
justified because the two remaining OPERABLE undervoltage devices for
each train of the Emergency Feedwater Actuation Function are adequate to
perform the safety function. Since the undervoltage devices are dedicated for
each of the four Class 1E busses, and two undervoltage devices are
adequate to perform the safety function of each bus, the Emergency
Feedwater Actuation on Loss of Offsite Power continues to meet the single
failure criterion (i.e., three trains of the Emergency Feedwater Actuation
Function will still actuate if there is an additional undervoltage device failure

on one bus).

For Manual Initiation Functions, the Completion Time of 72 hours is justified
because (1) for Emergency Feedwater Actuation the remaining two trains are
adequate to perform the safety function and there are three automatic
actuation trains and two other Manual Initiation trains OPERABLE, or (2) for
Main Steam Line Isolation, Main Feedwater Isolation, Emergency Feedwater
Isolation, CVCS Isolation, and Block Turbine Bypass and Cooldown Valves
the remaining train is adequate to perform the safety function and there are
two automatic actuation trains and one other Manual Initiation train
OPERABLE. The Completion Time also considers that Emergency Feedwater
Actuation for all trains can be initiated by the Manual Initiation Function from
the two remaining trains.
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In addition, the Completion Time for the Manual Initiation Function considers |MIC-03-16-0
that each train can be manually initiated from the Safety VDU for that train. 0007
Therefore, manual initiation through safety related equipment remains
functional in all trains.

For all Functions, the Completion Time of 72 hours is also justified in the
US-APWR reliability and risk analyses, the summary and result of which are
documented in FSAR Chapter 19 (Ref. 11).

If the Function cannot be returned to OPERABLE status, the unit must be
placed in MODE 3 within the next 6 hours and MODE 4 within the following
6 hours. The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power in an orderly
manner and without challenging unit systems. In MODE 4, the unit does not
have any analyzed transients or conditions that require the explicit use of the
protection functions noted above.

MIC-03-16-0
0007

a Note is added to allow placing one channel in bypass for up to 4 hours while
performing surveillance testing, provided the other channels on the same bus
are OPERABLE, or one channel is OPERABLE and the other is placed in the

trip condition.

The Bypass Time of 4 hours is justified because the Function remains fully
OPERABLE on every bus. In addition, the Bypass Time considers that each
OPERABLE train has continuous automatic self-testing.

The 4 hour bypass time is also justified in the US-APWR reliability and risk
analyses, the summary and result of which are documented in FSAR Chapter

19 (Ref. 11).
G1,G2.1,and G2.2

Condition G applies to the Actuation Logic and Actuation Outputs for the;

. Emergency Feedwater Isolation,
. CVCS Isolation, and
. Turbine Trip Functions.
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The action addresses the train orientation of the PSMS for these fFunctions. |'VIIC -03-16-0
If one train is inoperable, 24 hours are allowed to restore the train to 0007

OPERABLE status. lhe—24—heaps—a+lewed—ﬁewesteﬁng#\e—mepemble—tra%te— MIC-03-16-0

0007

The Completion Time of 24 hours is justified because the remaining

OPERABLE train is adequate to perform the safety function. In addition, the
Completion Time considers that the remaining OPERABLE #rains-each-
havetrain has continuous_automatic self-testing.

The Completion Time of 24 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

If the train cannot be returned to OPERABLE status, the unit must be brought
to MODE 3 within the next 6 hours and MODE 4 within the following 6 hours.
The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power conditions in
an orderly manner and without challenging unit systems. Placing the unit in
MODE 4 removes all requirements for OPERABILITY of the protection
channels and actuation functions. In this MODE, the unit does not have
analyzed transients or conditions that require the explicit use of the protection
functions noted above.

The Required Actions are modified by a Note that allows_placing one train te- | MIC-03-16-0
be-bypassedin bypass for up to 4 hours ferwhile performing surveillance 0007

testing. prowded the other trams—a#e is OPERABLE Ihrs—a#ewahee—rs—based—

heu%s—aFeThe Bvoass Tlme of 4 hours is |ust|f|ed because the remaining
OPERABLE train is adequate to perform the safety function. In addition, the
Bypass Time considers that the remaining OPERABLE train has continuous
automatic self-testing.

The Bvoass Time of 4 hours is also |ust|f|ed in the RPSMSUS- APWR rellablllty

MUAP—OJOSO—P—R—A—A&aehmeM—@B4—2—'Fheand rlsk analvses the summary

and result of the-PSMS—+eliabilibranalysisis-evaluated-and-confirmedwhich
are documented in the- JS-ARWR-PRAFSAR Chapter 19 (Ref. 11).
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H.1 and H.2

Condition H applies to the EF\W-pump-startEmergency Feedwater Actuation | MIC-03-16-0
on Trip of all MFW pPumps. 0007

This action addresses the train orientation of the PSMS for the auto start

function of the EFW System on loss of all MFW pumps. The OPERABILITY

of the EFW System must be assured by allowing automatic start of the EFW

System pumps. MIC-03-16-0
0007

If a required channel is inoperable, 48 hours are allowed to return it to an

OPERABLE status.

The allowance of 48 hours to return the train to an OPERABLE status is
justified because Trip of all Main Feedwater Pumps is an anticipatory function
that is not credited in the safety analysis.

If the function cannot be returned to an OPERABLE status, 6 hours are
allowed to place the unit in MODE 3. MIC-03-16-0
0007

The allowed Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power conditions in an orderly manner
and without challenging unit systems. In MODE 3, the unit does not have any
analyzed transients or conditions that require the explicit use of the protection

function noted above Ihe—a#ewanee—ef—48—heu+=s—te—Fe%&m—the—tFa+ﬂ—te—an— MIC-03-16-0
. 0007

[.1,1.2.1,and 1.2.2

Condition | applies to the P-11 interlock.

With one or more_required channels inoperable, the operator must verify that |MIC-03-16-0

the interlock is in the required state for the existing unit condition. This action 0007

manually accomplishes the function of the interlock. Determination must be

made within 1 hour. The 1 hour Completion Time is equal to the time allowed

by LCO 3.0.3 to initiate shutdown actions in the event of a complete loss of

ESFAS function. MIC-03-16-0
0007

If the interlock is not in the required state (or placed in the required state) for

the existing unit condition, the unit must be placed in MODE 3 within the next

6 hours and MODE 4 within the following 6 hours. (’;"(;g%03'16'0

The allowed Completion Times are reasonable, based on operating

experience, to reach the required unit conditions from full power conditions in
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an orderly manner and without challenging unit systems. Placing the unit in
MODE 4 removes all requirements for OPERABILITY of this interlocks.

J.1and J.2

Condition J applies to the Actuation Logic and Actuation Outputs for the
Emergency Feedwater Actuation.

The action addresses the train orientation of the PSMS for thesethis MIC-03-16-0
fFunctions. 0007

If one_required train is inoperable, 72 hours are allowed to restore the train to

OPERABLE status. ¢he—7—2—he%s—a”ewed—fe+4este¢mg—the—meperab+e—tra+n—te—

The Completion Time of 72 hours is justified because the two remaining

OPERABLE trains are adequate to perform the safety function. In addition,
the Completion Time considers that the two remaining OPERABLE trains
each have continuous_automatic self-testing.

The Completion Time of 72 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

Required Action J.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

The Required Actions are modified by a Note that allows_placing one trainte- |MIC-03-16-0
be-bypassedrequired train in bypass for up to 4 hours ferwhile performing 0007

survelllance testlngl provided the other required tralns are OPERABLE This-

heu#s—a#eThe vaass T|me of 4 hours is |ust|f|ed because the remaining
OPERABLE trains are adequate to perform the safety function. In addition,
the Bypass Time considers that the remaining OPERABLE trains have
continuous automatic self-testing.

The Bypass Time of 4 hours is also justified in the RPSMSUS-APWR reliability

analcis—Ferdetaibniemaaticn—raiartethe JE- AR R Technical Pesert
MUAR-07030-PRA-Attachment6B-42—Fheand risk analyses, the summary

and result of the-PSMS-reliability-analysisis-evaluated-and-confirmedwhich
are documented in the US-ARPWRPRAFSAR Chapter 19 (Ref. 11).

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-67 Revisien2



ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS (continued)
KA1

Condition K applies to the failure of one Containment High Range Area
Radiation meniter-channel. Since the three Containment High Range Area | MIC-03-16-0

Radiation meniterschannels measure the same parameters, failure of a single 0007

channel does not result in loss of the radiation monitoring Function for any

events. MIC-03-16-0
0007

If one_required channel is inoperable, 72 hours are allowed to restore the

channel to OPERABLE status—eILte-19laee—|{—+H—tIqe—tr+p\eeel—eeﬂel-men—é;eﬂera#yL

Iherefere—f Fallure of one channel places the Functlon in a two- out of-two

configuration. ©rechannchmustbetripoedioplacethe Funstionina-
enc-eui-et-thresceniiguraticnthateatisticsredundanereguirermanis:

The Completion Time of 72 hours-alewed to restore the inoperable channel te-
OPERARLEstetusarte-slasei-in-thetripped-senditien-s justified because
the_two remaining_ OPERABLE channels are adequate to perform the safety
function. In addition, the Completion Time considers that the two_remaining
OPERABLE channels have continuous automatic self-testing {as-deseribed-
for-GOH-and continuous automatic CHANNEL CHECKS.

The Completion Time of 72 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19. (Ref. 11).
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L1

Condition L applies to the Containment Purge Isolation - Actuation Logic and
Actuation Outputs Function and addresses the train orientation of the MIC-03-16-0
Engineered Safety Features Actuation System (ESFAS). #Condition L also 0007

addresses the failure of multiple Containment Purge Isolation - Containment

High Ranqe Area Radlatlon Memteﬂng—channels or the mab#ﬂy—te—restere—a— MIC-03-16-0

0007

Aetren—K.—‘LReqwred Actlon and assomated Completion T|me of Condltlon K
not met.

If an_train of Actuation Logic and Actuation Outputs train-is inoperable,
multiple_required channels of Containment High Range Area Radiation
Meniterinrg-ehannels-are inoperable, or the Required Action and associated
Completion Time of Condition K are not met, operation may continue as long
as the Required Action for the applicable Conditions of LCO 3.6.3 is met for
each valve made inoperable by failure of isolation instrumentation.

M.1 and M.2 MIC-03-16-0
0007

Condltlon M applles to: t-heAetuaheﬂ—I:e@eaﬁd—Aeteaf&eﬂ—Qa%pats-Femeheﬁ—ef—

Low Mam Steam Line Pressure l-f—tF&-H—B—%G—ts—meeeFable,—MGREFS—
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. Low Ty '(\)/loloC%O&m-o
. Low-Low TM*
. High Pressurizer Water Level,
. High Main steam Line Pressure Negative Rate,
. High SG Water Level,
. Low SG Water Level, and
. High-High SG Water Level.
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MIC-03-16-0
0007

With one required channel inoperable the inoperable channel must be placed
in the trip condition within 1 hour and restored to OPERABLE status in 72
hours.

This Condition applies to functions that operate on two-out-of-three logic and
have channels that are shared with the control systems. Failure of one
channel places the Function in a two-out-of-two configuration, when the failed
channel does not result in a trip channel. Normally the SSA can prevent
erroneous control system operations. However, when there are less than
three OPERABLE channels, the SSA cannot prevent erroneous control
system operation due to an input failure. With two OPERABLE channels and
one channel in the trip condition, if a channel failure occurs in an OPERABLE
channel and results in erroneous control system operation, the remaining
OPERABLE channel can provide a plant trip. However, the channel that
causes the erroneous control system operation cannot be credited as the
single failure; therefore, this configuration does not satisfy the single failure
criteria. To satisfy the single failure criteria, three channels must be restored
to OPERABLE status within 72 hours.

The Completion Time of 1 hour to place the failed channel in the trip condition
is based on operating experience and the minimum amount of time allowed
for manual operator actions.

The Completion Time of 72 hours to restore the inoperable channel is justified
because the two remaining OPERABLE channels are adequate to perform
the safety function. In addition, the Completion Time considers that the two
remaining OPERABLE channels have continuous automatic self-testing and
continuous automatic CHANNEL CHECKS.

The Completion Time of 72 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19. (Ref.11).

Bypass of a required channel is not allowed because there are only three
required channels and these channels are also used for control. If a failure
were to occur in one of the two remaining control channels, a plant transient
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could occur that would require a plant trip, but a plant transient would not MIC-03-16-0
occur with only one remaining OPERABLE channel. 0007

N.1 and N.2

If the Required Action and associated Completion Time of Condition M are not
met, the unit must be brought to MODE 3 within the next 6 hours and MODE 4
within the following 6 hours. Placing the unit in MODE 4 removes all
requirements for OPERABILITY of the protection channels and actuation
functions. In this MODE, the unit does not have analyzed transients or
conditions that require the explicit use of the protection functions noted above.

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

0O.1and 0.2

MIC-03-16-0
0007

Manual Control of ESF Components Function.

If one train is inoperable, 72 hours are allowed to restore the train to
OPERABLE status. If the inoperable S-VDU train cannot be restored to
OPERABLE status, the applicable Conditions and Required Actions must be
entered for ESF components made inoperable by the inoperable S-VDU train.
This ensures appropriate limits are placed upon train inoperability. LCO 3.4
through 3.7 provide MODE and train requirements applicable to ESF

components.

R
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The Required Actions are modified by a Note that allows placing one train in | MIC-03-16-0
bypass for up to 4 hours while performing surveillance testing, provided the 0007

other trains are OPERABLE. This 4 hour Bypass Time is reasonable based
on operating experience that 4 hours is the average time required to perform
a train surveillance.

The Bypass Time of 4 hours is justified because the remaining OPERABLE
trains are adequate to perform the safety function. In addition the Bypass
Time considers that the remaining OPERABLE trains have continuous
automatic self-testing.

P.1 and P.2

Condition P applies to the COM-2 trains for the Manual Control of ESF
Components Function.

If one train is inoperable, 12 hours are allowed to restore the train to
OPERABLE status. If the inoperable COM-2 train cannot be restored to
OPERABLE status, the applicable Conditions and Required Actions must be
entered for the affected train of all ESF components made inoperable by the
inoperable COM-2 train. This ensures appropriate limits are placed upon train
inoperability. LCO 3.4 through 3.7 provide MODE and train requirements
applicable to ESF components.

The Required Actions are modified by a Note that allows placing one train in
bypass for up to 4 hours while performing surveillance testing, provided the
other trains are OPERABLE. This 4 hour Bypass Time is reasonable based
on operating experience that 4 hours is the average time required to perform
a train surveillance.

The Bypass Time of 4 hours is justified because the remaining OPERABLE
trains are adequate to perform the safety function. In addition, the Bypass
Time considers that the remaining OPERABLE trains have continuous
automatic self-testing.

Q.1and Q.2

Condition Q applies to the Actuation Logic and Actuation Outputs for the
following functions:

. ECCS Actuation, and
. Containment Spray.

This action addresses the train orientation of the PSMS.
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If one_required train is inoperable, 24 hours are allowed to restore the train to |MIC-03-16-0

OPERABLE status. lhe—24—heu¥s—a+lewed—fewesfeeﬂﬂg—the—mepeﬁab+e#am—te— 0007

The Completion Time atseof 24 hours is justified because the remaining

OPERABLE trains are adequate to perform the safety function. In addition,
the Completion Time considers that the remaining OPERABLE trains each
have continuous automatic self-testing.

The Completion Time of 24 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).

Required Action Q.2 allows the option to apply the requirements of

Specification 5.5.18 to determine a Risk Informed Completion Time. This

Required Action is not applicable in MODE 4. because Risk Informed MIC-03-16-0
Completion Times are only applicable to MODES 1, 2 and 3. 0007

The Required Actions are modified by a Note that allows_placing one train-te-
be-bypassedrequired train in bypass for up to 4 hours ferwhile performing
surveillance testing, provided the other train{s}isrequired trains are
OPERABLE. This altewanee-is4 hour Bypass Time is reasonable based on
thereliability-analysisassumptionoperating experience that 4 hours is the

average time required to perform_a train surveillance.

heu%eThe Bypass Time of 4 hours is |ust|f|ed because the remaining

OPERABLE trains are adequate to perform the safety function. In addition,
the Bypass Time considers that the remaining OPERABLE trains have
continuous automatic self-testing.

The Bvoass Time of 4 hours is also |ust|f|ed in the PSMSUS-APWR rellablllty

MUAP—QlO%G—PR—A—A%tae&meM—@B%and rlsk analvses the summary

and result of the-PSMS—+eliabilibranalysisis-evaluated-and-confirmedwhich
are documented in the US-ARPWRPRAFSAR Chapter 19 (Ref. 11).

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.2-74 Revisien2



ESFAS Instrumentation
B 3.3.2

BASES

ACTIONS (continued)
R.1 and R.2

Condition R applies to the Actuation Logic and Actuation Outputs for the
following functions:

. ECCS Actuation, and
. Containment Spray,
If the train-cannot-berestoredto-OPERABLE statusRequired Action and MIC-03-16-0

associated Completion Time of Condition Q are not met, the unit must be 0007

placed in a MODE in which the LCO does not apply. This is done by placing
the unit in at least MODE 3 within 6 hours and in MODE 5 within an additional
30 hours (36 hours total time). The Completion Times are reasonable, based
on operating experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

S.1and S.2

Condition S applies to the Actuation Logic and Actuation Outputs for the;

. Main Steam Line Isolation,
. Main Feedwater Isolation, and
. Block Turbine Bypass and Cooldown Valves.

The action addresses the train orientation of the PSMS for these fFunctions. |'V"OC703 16-0

If one train is inoperable, 24 hours are allowed to restore the train to

OPERABLE status. Ihe—24—hequ—a+lewed—fer—Fe-steﬂﬂg—the—mepeFable—tFam—te— MIC-03-16-0

0007

The Completion Time of 24 hours is justified because the remaining

OPERABLE train is adequate to perform the safety function. In addition, the
Completion Time consider that the remaining OPERABLE trains-each-have_
has continuous_automatic self-testing.

The Completion Time of 24 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 11).
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Required Action S.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

The Required Actions are modified by a Note that allows_placing one train te- | MIC-03-16-0
be-bypassedin bypass for up to 4 hours ferwhile performing surveillance 0007
testlngl provided the other trains-are_is |s OPERABLE Ihrs—a#ewanee—rs—

24—heeps—a+=eThe Bypass T|me of 4 hours is justified because the remaining
OPERABLE train is adequate to perform the safety function. In addition, the
Bypass Time considers that the remaining OPERABLE train has continuous
automatic self-testing.

The Bypass Time of 4 hours is also justified in the RSMSUS-APWR
reliability analysis—Feordetaibnformationrefertothe US-APWR Technical-
RepertMUAR-07030-PRA-Attachment6B-42—Fheand risk analyses, the
summary and result of the-PSMS—rehability-aralysis-is-evaluated-and-
eonfirmedwhich are documented in the US-ARPWR-PRAFSAR Chapter 19_

(Ref. 11).

T1and T.2

Condition T applies to the Actuation Logic and Actuation Outputs for the
following functions:

. Main Steam Line Isolation,
. Main Feedwater Isolation,
. Emergency Feedwater Actuation, and

Block Turbine Bypass and Cooldown Valves.

Condition T applies when the Required Action and associated Completion
Time for Condition J or S have not been met. If the train cannot be returned
to OPERABLE status, the unit must be brought to MODE 3 within the next

6 hours and MODE 4 within the foIIowmg 6 hours (12 hours total time). Fhe- (';/'0'83%03'16'0

mahﬂeeand—wqtheat—ehaﬂengmg—emt—systems—Placmg the un|t in MODE 4

removes all requirements for OPERABILITY of the protection channels and
actuation functions. In this MODE, the unit does not have analyzed
transients or conditions that require the explicit use of the protection
functions.
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The allowed Completion Times are reasonable, based on operating MIC-03-16-0
experience, to reach the required unit conditions from full power conditions 0007
in an orderly manner and without challenging unit systems.

Ui

Condition U applies when one MCR Outside Air Intake Radiation monitoring
channel is inoperable in one or more Functions. There are two 100%
capacity MCREFS Trains A and D, with two trains required. and four 50%
capacity MCRATCS Trains A, B. C and D. with three trains required. There
are two channels, A and D, for each of three MCR Outside Air Intake
Radiation monitoring Functions. with two channels required for each
function. An inoperable MCR Outside Air Intake Radiation monitoring
channel affects all MCREFS and MCRATCS trains.

If one channel for any of the MCR Outside Air Intake Radiation monitoring
Functions is inoperable. the instrumentation Function of MCREFS and
MCRATCS can provide 100% capacity but doesn’t satisfy the single failure
criterion. Therefore, within 7 days one MCREFS train and two MCRATCS
trains are placed in the emergency mode. With these trains in the
emergency mode, 100% capacity is provided for MCR Outside Air Intake
Radiation monitoring Functions. In addition, with one OPERABLE MCR
Outside Air Intake Radiation monitoring channel remaining for all Functions,
an additional MCREFS train and MCRATCS train are capable of automatic
initiation, therefore all MCR Outside Air Intake Radiation monitoring
Functions meet the single failure criterion.

The 7 day Completion Time is the same as is allowed if one train of the
mechanical portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10 for the mechanical

systems.

The emergency mode of operation requires components of the specified
trains to be manually placed in the position that they would be automatically
actuated to by the MCR Isolation signal. In addition, the controlled
components must be configured to prevent erroneous component
repositioning from spurious signals from Operational VDUs by manually
activating the MCRVS O-VDU Disconnect function. This action is needed
because the automatic initiation signals are credited to override any
spurious Operational VDU signals, but those signals are affected in this
Condition. These two actions accomplish the actuation instrumentation
Function and place the unit in a conservative mode of operation.

The “emergency mode” for this Condition, is defined as the pressurization
mode specified in LCO 3.7.10. Automatic transfer to the isolation mode for
protection against smoke ingress is not affected by this condition.
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V.1, V.21, and V.2.2 MIC-03-16-0
0007

Condition V applies when two MCR Outside Air Intake Radiation monitoring
channels are inoperable in one or more Functions. There are two 100%
capacity MCREFS trains, A and D, with two trains required. and four 50%
capacity MCRATCS trains, A, B, C and D. with three trains required. There
are two channels, A and D, for each of three MCR Outside Air Intake
Radiation monitoring Functions, with two channels required for each
function. Two inoperable MCR Outside Air Intake Radiation monitoring
channels affect all MCREFS and MCRATCS trains.

If two MCR Outside Air Intake Radiation monitoring channels for the same
Function are inoperable in one or more Functions, the MCREFS and
MCRATCS instrumentation Functions are completely inoperable. Therefore,
one MCREFS train and two MCRATCS trains are immediately placed in the
emergency mode. With these trains in the emergency mode, 100% capacity
is provided for all MCR Outside Air Intake Radiation monitoring Functions,
but the system does not meet the single failure criterion.

Action must be taken within 7 days to restore compliance to the single
failure criteria by either restoring one channel of each MCR Outside Air
Intake Radiation monitoring Function to OPERABLE status (V.2.1), or
placing two trains of MCREFS and three trains of MCRATCS in the
emergency mode (V.2.2).

For V.2.1, with one MCREFS train and two MCRATCS trains in the
emergency mode, and one additional train of each Function capable of
automatic initiation, the system provides 100% capacity and satisfies the
single failure criterion.

For V.2.2. with two trains of MCREFS and three trains of MCRATCS in the
emergency mode, the system provides 100% capacity and satisfies the
single failure criterion.

The 7 day Completion Time is the same as is allowed if one train of the
mechanical portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10 for the mechanical

systems.

The emergency mode of operation requires components of the specified
trains to be manually placed in the position that they would be automatically
actuated to by the MCR lIsolation signal. In addition, the controlled
components must be configured to prevent erroneous component
repositioning from spurious signals from Operational VDUs by manually
activating the MCRVS O-VDU Disconnect function. This action is needed
because the automatic initiation signals are credited to override any
spurious Operational VDU signals, but those signals are affected in this
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Condition. These two actions accomplish the actuation instrumentation MIC-03-16-0
Function and place the unit in a conservative mode of operation. 0007

The “emergency mode” for this Condition, is defined as the pressurization
mode specified in LCO 3.7.10. Automatic transfer to the isolation mode for
protection against smoke ingress is not affected by this condition.

W1

Condition W applies when one train, A or D, of the MCR Isolation Actuation
Logic and Actuation Outputs Function is inoperable. or one train, A or D, of
the MCR Isolation Manual Initiation Function is inoperable. There are two
100% capacity MCREFS trains, A and D, with two trains required, and four
50% capacity MCRATCS trains, A, B. C and D, with three trains required.
There are four Manual Initiation trains, with three trains required, including
Trains A and D.

If Train A or D of the MCR Isolation Actuation Logic and Actuation Outputs
Function or the MCR Isolation Manual Initiation Function is inoperable, the
instrumentation of MCREFS provides 100% capacity but doesn't satisfy the
single failure criterion. Therefore, within 7 days the affected train of
MCREFS is placed in the emergency mode. With one train in the
emergency mode the system provides 100% capacity, and with the
remaining OPERABLE MCREFS train capable of automatic actuation, the
system satisfies the single failure criterion for automatic actuation. In
addition, with the remaining OPERABLE MCREFS train capable of Manual
Initiation, the system satisfies the single failure criterion for Manual Initiation.

The 7 day Completion Time is the same as is allowed if one train of the
mechanical portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10 for the mechanical

systems.

Although one instrumentation train of MCRATCS is inoperable due to
inoperable Train A or D, there is no Required Action to place any train of
MCRATCS in the emergency mode, since three required instrumentation
trains of MCRATCS are unaffected and remain OPERABLE.

If Train B or C is inoperable, the instrumentation of MCREFS is unaffected.
Although one instrumentation train of MCRATCS is inoperable, there is no
Required Action to place any train of MCRATCS in the emergency mode,
since three required instrumentation trains of MCRATCS are unaffected and
remain OPERABLE.

The emergency mode of operation requires components of the specified
train to be manually placed in the position that they would be automatically
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actuated by the MCR lIsolation signal. In addition, when the ESFAS is MIC-03-16-0
inoperable (which affects automatic actuation and manual initiation), but the {2007

SLS remains OPERABLE, the controlled components must be configured to
prevent erroneous component repositioning from spurious signals from
Operational VDUs by manually activating the MCRVS O-VDU Disconnect
function. This action is needed because the automatic actuation signals are
credited to override any spurious Operational VDU signals, but those
signals are affected in this Condition. These two actions accomplish the
actuation instrumentation Function and place the unit in a conservative
mode of operation.

The “emergency mode” for this Condition, is defined as the pressurization
mode specified in LCO 3.7.10. While operating in the pressurization mode,
smoke ingress must be manually monitored and may require prompt
manual transfer to the emergency isolation mode. This is because when the
MCR lsolation Actuation Logic and Actuation Outputs Function is
inoperable, manual transfer from the MCR to the isolation mode for smoke
protection and automatic transfer to the isolation mode for smoke
protection, are affected.

X1, X.2.1, X.2.2, X.3.1 and X.3.2

Condition X applies when Trains A and D of the MCR Isolation Actuation
Logic and Actuation Outputs Function are inoperable, or Trains A and D of
the MCR lIsolation Manual Initiation Function are inoperable. There are two
100% capacity MCREFS trains, A and D, with two trains required, and four
50% capacity MCRATCS trains, A, B. C and D. with three trains required.
There are four Manual Initiation trains, with three trains required, including
Trains A and D. Other inoperable two-train combinations are addressed in
Condition Y.

Inoperable Trains A and D affect MCREFS and MCRATCS. The effects and
required actions are as follows:

MCREFS

If two Actuation Logic and Actuation Outputs trains (A and D) are
inoperable, or two MCR lIsolation Manual Initiation trains (A and D)
are inoperable, the MCREFS Function is completely inoperable.
Therefore, one train of MCREFS is immediately placed in the
emergency mode. With one train in the emergency mode MCREFS
provides 100% capacity, but does not meet the single failure
criterion.

Action must be taken within 7 days to restore compliance to the
single failure criteria by either restoring one train of MCREFS
instrumentation to OPERABLE status with the other train in the
emergency mode (X.2.1), or placing two trains of MCREFS in the
emergency mode (X.2.2).
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For X.2.1. with one train of MCREFS in the emergency mode and MIC-03-16-0
one train capable of automatic actuation and manual initiation, 0007
MCREFS provides 100% capacity and satisfies the single failure
criterion for automatic actuation and manual initiation.

For X.2.2, with two trains of MCREFS in the emergency mode, the
MCREFS provides 100% capacity and satisfies the single failure
criterion.

MCRATCS

If two Actuation Logic and Actuation Outputs trains (A and D) are
inoperable, or if two MCR lIsolation Manual Initiation trains (A and D)
are inoperable, the two remaining OPERABLE instrumentation
trains (B and C) of MCRATCS provide 100% capacity, but do not
meet the single failure criterion.

Action must be taken within 7 days to restore compliance to the
single failure criteria by either restoring one affected train of
MCRATCS to OPERABLE status (X.3.1). or placing one affected
train of MCRATCS in the emergency mode (X.3.2).

For X.3.1, with three trains of MCRATCS capable of automatic
actuation and manual initiation, MCRATCS provides 100% capacity
and satisfies the single failure criterion for automatic actuation and
manual initiation.

For X.3.2 with one train in the emergency mode and two trains
capable of automatic actuation and manual initiation, MCRATCS
provides 100% capacity and satisfies the single failure criterion for
automatic actuation and manual initiation.

The 7 day Completion Time is the same as is allowed if one train of the
mechanical portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10 for the mechanical

systems.

The emergency mode of operation requires components of the specified
train(s) to be manually placed in the position that they would be
automatically actuated to by the MCR Isolation signal. In addition. when the
ESFAS is inoperable (which affects automatic and manual initiation), but the
SLS remains OPERABLE, the controlled components must be configured to
prevent erroneous component repositioning from spurious signals from
Operational VDUs by manually activating the MCRVS O-VDU Disconnect
function. This action is needed because the automatic actuation signals are
credited to override any spurious Operational VDU signals, but those
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signals are affected in this Condition. These two actions accomplish the MIC-03-16-0
actuation instrumentation Function and place the unit in a conservative 0007
mode of operation.

The “emergency mode” for this Condition, is defined as the pressurization
mode specified in LCO 3.7.10. While operating in the pressurization mode,
smoke ingress must be manually monitored and may require prompt
manual transfer to the emergency isolation mode. This is because when the
MCR Isolation Actuation Logic and Actuation Outputs Function is
inoperable, manual transfer from the MCR to the isolation mode for smoke
protection and automatic transfer to the isolation mode for smoke
protection, are affected.

Y.1 and Y.2

Condition Y applies when two MCR Isolation Actuation Logic and Actuation
Outputs trains or two MCR lIsolation Manual Initiation trains are inoperable,
except for inoperable Trains A and D, which are addressed in Condition X.
There are two 100% capacity MCREFS trains., A and D, with two trains
required, and four 50% capacity MCRATCS trains, A, B, C and D, with three
trains required. There are four Manual Initiation trains, with three trains
required, including Trains A and D.

The affected Functions and Required Actions depend on the inoperable
trains, as follows:

. If Trains A and B, or A and C, or B and D, or C and D are inoperable,
the one remaining OPERABLE instrumentation train of MCREFS
and the two remaining OPERABLE instrumentation trains of
MCRATCS provide 100% capacity, but they don’t meet the single
failure criterion. Action must be taken within 7 days to restore
compliance to the single failure criteria by either restoring the
affected instrumentation train of MCREFS and one affected
instrumentation train of MCRATCS to OPERABLE status (Y.1), or
placing the affected train of MCREFS and one affected train of
MCRATCS in the emergency mode (Y.2).

For Y.1, with two trains of MCREFS and three trains of MCRATCS
capable of automatic actuation and manual initiation, MCREFS and
MCRATCS provide 100% capacity and satisfy the single failure
criterion for automatic actuation and manual initiation.

For Y.2, with one train of MCREFS in the emergency mode and one
train capable of automatic actuation and manual initiation. MCREFS
provides 100% capacity and satisfies the single failure criterion for
automatic actuation and manual initiation. With one train of
MCRATCS in the emergency mode and two trains capable of
automatic actuation and manual initiation, MCRATCS provides
100% capacity and satisfies the single failure criterion for automatic
actuation and manual initiation.
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. If trains B and C are inoperable, the instrumentation of MCREFS is | MIC-03-16-0
unaffected. The two remaining OPERABLE instrumentation trains of |°007
MCRATCS provide 100% capacity, but do not meet the single failure
criterion.

Action must be taken within 7 days to restore compliance to the
single failure criteria by either restoring one affected instrumentation
train of MCRATCS to OPERABLE status (Y.1) or placing one
affected train of MCRATCS in the emergency mode (Y.2).

For Y.1, with three trains of MCRATCS capable of automatic
actuation or manual initiation, MCRATCS provides 100% capacity
and satisfies the single failure criterion for automatic actuation and
manual initiation.

For Y.2. with one train of MCRATCS in the emergency mode and two
trains capable of automatic actuation and manual initiation,
MCRATCS provides 100% capacity and satisfies the single failure
criterion for automatic actuation and manual initiation.

The 7 day Completion Time is the same as is allowed if one train of the
mechanical portion of the system is inoperable. The basis for this
Completion Time is the same as provided in LCO 3.7.10 for the mechanical

systems.

The emergency mode of operation requires components of the specified
train(s) to be manually placed in the position that they would be
automatically actuated to by the MCR Isolation signal. In addition., when the
ESFAS is inoperable (which affects automatic actuation and manual
initiation), but the SLS remains OPERABLE, the controlled components
must be configured to prevent erroneous component repositioning from
spurious signals from Operational VDUs by manually activating the MCRVS
O-VDU Disconnect function. This action is needed because the automatic
actuation signals are credited to override any spurious Operational VDU
signals, but those signals are affected in this Condition. These two actions
accomplish the actuation instrumentation Function and place the unit in a
conservative mode of operation.

The “emergency mode” for this Condition, is defined as the pressurization
mode specified in LCO 3.7.10. While operating in the pressurization mode,
smoke ingress must be manually monitored and may require prompt
manual transfer to the emergency isolation mode. This is because when the
MCR lsolation Actuation Logic and Actuation Outputs Function is
inoperable, manual transfer from the MCR to the isolation mode for smoke
protection and automatic transfer to the isolation mode for smoke
protection, are affected.
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Z.1and Z.2 MIC-03-16-0
- 0007
Condition Z applies when the Required Action and associated Completion
Time for Condition U, V. W, X or Y have not been met and the unit is in
MODE 1, 2, 3, or 4. The unit must be brought to a MODE in which the LCO
requirements are not applicable. To achieve this status, the unit must be
brought to MODE 3 within 6 hours and MODE 5 within 36 hours.

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

AA1

Condition AA applies when the Required Action and associated Completion
Time for Condition U, V. W, X or Y have not been met when irradiated fuel
assemblies are being moved. Movement of irradiated fuel assemblies must
be suspended immediately to reduce the risk of accidents that would require
MCR lIsolation actuation.

BB.1, BB.2.1 and BB.2.2

Condition BB applies to the P-4 Interlock.

This action addresses the train orientation of the PSMS.

If a required train is inoperable, 48 hours are allowed to restore the train to
OPERABLE status.

The Completion Time of 48 hours is justified because the two remaining
OPERABLE trains are adequate to perform the safety function. In addition,
the Completion Time considers that the two remaining OPERABLE trains
each have continuous automatic self-testing.

The Completion Time of 48 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in
FSAR Chapter 19 (Ref. 11).

If the train cannot be restored to OPERABLE status, the unit must be placed
in MODE 3 within the next 6 hours and MODE 4 within the following 6 hours.
In MODE 4, the unit does not have any analyzed transients or conditions
that require the explicit use of the interlock function noted above.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full power in an
orderly manner and without challenging unit systems.
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SURVEILLANCE The SRs for each ESFAS Function are identified by the SRs column of
REQUIREMENTS Table 3.3.2-1.

A Note has been added to the SR Table to clarify that Table 3.3.2-1
determines which SRs apply to which ESFAS Functions.

Note that each channel of process protection supplies all trains of the

ESFAS. However, when testing a channel, it is only necessary to manually

verify that the channel is OPERABLE in its respective division. This is

because the interface to other divisions is automatically verified through

continuous automatic self-testing. SelContinuous automatic self-testing is | MIC-03-16-0
confirmed through periodic SOT-and-ACTUATION-LOGIC TESTMIC. The |[9007
CHANNEL CALIBRATION is performed in a manner that is consistent with

the methods and assumptions of SeetienrSpecification 5.5.21, Setpoint | MIC-03-16-0
Control Program (SCP). 0007
SR 3.3.21

Performance of the CHANNEL CHECK ensures that a gross failure of

instrumentation has not occurred. A CHANNEL CHECK is normally a

comparison of the parameter indicated on one channel to a similar

parameter on other channels. Itis based on the assumption that instrument

channels monitoring the same parameter should read approximately the

same value. Significant deviations between the-twe-instrument channels | MIC-03-16-0
could be an indication of excessive instrument drift in one of the channels or - 9%%7

of something even more serious. A CHANNEL CHECK will detect gross

channel failure; thus, it is key to verifying the instrumentation continues to

operate properly between each CHANNEL CALIBRATION.

Agreement criteria are determined based on a combination of the channel

instrument uncertainties. If a channel is outside the criteria, it may be an

indication that the sensor or the signal processing equipment has drifted

outside its limit._If the channels are within the criteria, it is an indication that |MIC-03-16-0
the channels are OPERABLE. 0007

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

MIC-03-16-0
0007
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SR 3.3.2.2

SR 3.3.2.2 is the performance of ar-AGTFUAHONLOGICTESTa MIC for
the ESFAS Instrumentation. This includes the Safety VDU processors, the
RPS, the ESFAS, the SLS, and the COM-2.

The PSMS is self-tested_automatically on a continuous basis from the
digital side of all input modules to the digital side of all output modules.
SelfContinuous automatic self-testing encompasses all PSMS
safety-related functions including digital Nominal Trip Setpoints, Time
Constants, Time Delays and actuation logic functions. The continuous
automatic self-testing also encompasses all data communications within a
PSMS train, between PSMS trains and between the PSMS and PCMS .-
The continuous automatic self-testing is described in Reference 6 and
Reference 7.

The AGFJAHONLOGICTESTMIC is a_diverse check of the ESFASPSMS
software memory integrity, consistent with the Setpoint Control Program
(SCP), to ensure there is no change to the internal ESFASPSMS software
that would impact its functional operation, including digital Nominal Trip
Setpoints. Time Constants. Time Delays, actuation logic functions or the
continuous automatic self-testingsel-testfunction. The software-memory-

m!eegﬁ%y—testMlC is descrlbed in Reference 6 and Reference 7. Ihe—

The capability to generate continuous automatic self-testing fault alarms
shall be confirmed OPERABLE during the MIC.

The complete eentindityOPERABILITY check from the measurement
channel input device to the SLS output device is performed by the
combination of the continuous CHANNEL-CHECK —and-the-24-month-
GHANNEL-CGALIBRAHONautomatic self-testing for the ren-digital side-
ofdevices (the input-meduleRPS, ESFAS, SLS, and data communication
interfaces), the continuous sel-testingferautomatic CHANNEL CHECK
(SR 3.3.2.1), the digitat-side CHANNEL CALIBRATION (SR 3.3.2.6), the 24-
month-COT-the24-menth- ACTFUAHONLOGIGFESTMIC (SR 3.3.2.2), and
the 2/monrth-Z8EA82nd SLE- TADOT ferthenen-digialcidecttheauiput
modute-(SR 3.3.2.3, SR 3.3.2.4, SR 3.3.2.5 and SR 3.3.2.8). The
GhanrelCHANNEL CALIBRATION, GOF-AGCTFJAHONLOGIGCFESFthe
MIC, and_the TADOT, which are manual tests, overlap with the GHANNEL-
GHEGK-andcontinuous automatic self-testing and confirm the functioning
of the continuous automatic self-testing.
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SURVEILLANCE REQUIREMENTS (continued)

MIC-03-16-0
0007

5B.12_T| It of the PSMS reliabil Lsic | I L ond
eonrfirmed-inthe US-ARPWR-PRA-Chapter49-The complete OPERABILITY

check from the Safety VDU (S-VDU) input device to the SLS output device
is performed by the combination of the continuous automatic self-testing for
the digital devices (Safety VDU processors, COM-2. SLS and data
communication interfaces), the SAFETY VDU TEST (SR 3.3.2.9). MIC for
the Safety VDU processors, COM-2 and SLS (SR 3.3.2.2) and TADOT for
SLS outputs (SR 3.3.2.3). The SAFETY VDU TEST, MIC, and TADOT,
which are manual tests, overlap with the automatic self-testing and confirm
the functioning of the automatic tests.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.23

SR 3.3.2.3 is the performance of a GOTTADOT for the Actuation Outputs of |MIC-03-16-0
all ESFAS Functions, and the Actuation Outputs of the Manual Control of 0007

ESF Components Function. This surveillance test actuates the outputs of
the SLS..

Reference£Therefore, this test is typically conducted in conjunction with

testing the plant process components. Since this test is conducted in
conjunction with testing for plant process components, this test may be
conducted more frequently, as may be required for the plant process

components..

A COT | o ol Lwill serforrm the. od Eunction.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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0007

SR 3.3.24

SR 3.3.2.4 is the performance of a TADOT for the Loss of Offsite Power,
Function. The LOP inputs to the ESFAS are tested up to, and including, the
signal status readout on a VDU.

Verification of the undervoltage relay Nominal Trip Setpoint is not
performed during the TADOT:; the undervoltage relay Nominal Trip Setpoint
is verified during CHANNEL CALIBRATION.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.2.5

SR 3.3.2.5 is the performance of a TADOT for all Manual Initiation
Functions and for the EFW Actuation - Trip of all MEW Pumps Function.
Each Function is tested up to. and including. the signal status readout on a
VDU. These Functions have no associated setpoints.

The Surveillance Freguency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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MIC-03-16-0
0007

MIC-03-16-0
0007

I -lu |- F |- . | | | | . I . I I- . || . II | l I |
gt i -CHANNEL CALIBRATION.

CHANNEL CALIBRATION is a complete check of the instrument loop,
including the sensor. The test must be performed consistent with the
methods and assumptions of Specification 5.5.21, SCP, to verify that the
channel responds to a measured parameter within the necessary range

and accuracy.

The CHANNEL CALIBRATION confirms the accuracy of the channel from
sensor to digital VDU readout, as described in Reference 6.

For analog measurements, the CHANNEL CALIBRATION confirms the
calibration settings are within the Allowable Value at multiple points over
the entire measurement channel span, encompassing all ESF actuation
and interlock Nominal Trip Setpoint values. Digital ESF actuation and
interlock Nominal Trip Setpoint values are confirmed through MIC.
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For binary measurements, the CHANNEL CALIBRATION confirms the
accuracy of the channel’s state change. The state change must occur
within the Allowable Value of the Nominal Trip Setpoint.

The equipment that performs the automated CHANNEL CHECK shall be
confirmed OPERABLE, including the capability to generate fault alarms
during the CHANNEL CALIBRATION.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency

MIC-03-16-0
0007

Control Program Ihe—SR—rs—med#red—by—a—Nete—ﬂqa{—e*ek&des—veFmeaﬂeﬂ— MIC-03-16-0
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SR3.3.28 MIC-03-16-0
0007

This SR ensures the respoense-timesforal-ESFASfunectionrsareESFE

RESPONSE TIME is less than or equal to the maximum values assumed in

the accident analysis. Accident analysis response time values are

definedspecified in Reference 2. Individual component response times are |'VIIC -03-16-0
not modeled in the analyses. 0007

The analyses model the overall or total elapsed time, from the point at
which the parameter exceeds the Trip-Setpeint-value-at-the- MIC-03-16-0
senserAnalytical Limit to the point at which the equipment in alrainsthe 0007
minimum credited train(s) reaches the required functional state (e.g.,
pumps at rated discharge pressure, valves in full open or closed position).

MIC-03-16-0
0007

Response time may be verified by actual response time tests in any series
of sequential, overlapping or total channel measurements, or by the
summation of allocated sensor, signal processing and actuation logic

response times with actual response time tests on the remainder of the
channel. MIC-03-16-0
0007

Allocations for sensors, signal conditioning and actuation logic response
times may be obtained from: (1) historical records based on acceptable
response time tests (hydraulic, noise, or power interrupt tests), (2) in place,
onsite, or offsite (e.g., vendor) test measurements, or (3) utilizing vendor
engineering specifications.
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The PSMS MELTAC controllers employ dynamic transfer functions with MIC-03-16-0
Time Constants and actuation logic functions with Time Delays that are 0007
installed as digital values and processed through digital algorithms.
Therefore, the time response of all digital PSMS functions has no potential
for variation due to time, environmental drift or component aging. PSMS
Time Constants and Time Delays are set at the nominal values assumed in
the safety analysis. The combination of continuous automatic self-testing
and MIC confirms the integrity of the dynamic transfer functions. Time
Constants, Time Delays and actuation logic functions.

The response time for the digital portion of the PSMS is determined one
time by analysis and confirmed one time in the factory test. Therefore, for
PSMS digital functions, including Functions with Time Constants and Time
Delays, response time tests are not required; instead, a response time
allocation may be applied.

Response time for PSMS MELTAC input signal conditioning. can be
affected by random failures or degradation, which can be detected by
CHANNEL CALIBRATION. Section 4.6 of MUAP-07005, “Safety System
Digital Platform -MELTAC-" (Ref. 7) describes the basis for crediting
CHANNEL CALIBRATION for detecting PSMS signal conditioning
response time degradation. Therefore, for PSMS input signal conditioning.
response time tests are not required; instead, a response time allocation
may be applied.

MUAP-09021-P, “Response Time of Safety I&C System” (Ref. 8). provides
the basis and methodology for using allocated sensor response times in the
overall verification of the channel response time for specific sensors
identified in the report. Response time verification for other sensor types
must be demonstrated by test. MUAP-09021-P also provides the basis and
methodology for using allocated signal processing and actuation logic
response tlmes in the overall verification of the protection system channel

MIC-03-16-0
0007

Fespense—tlmeln addltlon MUAP 09021 P |dent|f|es the acceptance criteria
for ESFAS components that require response time measurement (such as
LOOP undervoltage relays which are known to have aging or wear-out
mechanisms that can impact response time), taking into consideration the
total ESF RESPONSE TIME requirement and the allocations for other
components that do not require testing..
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The allocations for sensor, signal conditioning, and actuation logic
response times must be verified prior to placing the component in
operational service and re-verified following maintenance that may
adversely affect response time. In general, electrical repair work does not
impact response time provided the parts used for repair are of the same
type and value. One example where response time could be affected is
replacing the sensing assembly of a transmitter.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

This SR is modified by a Note that clarifies that the tests for the turbine
driven EFW pumps are conducted within 24 hours after reaching 1000 psig
in the SGs.

SR 3.3.2.98 MIC-03-16-0
- 0007

SR 3.3.2.98 is the performance of a TADOT for the P-4-ReactorFrip
Interlock;and-the. The Surveillance Frequency is once per RTB cycle, as
required by SR 3.3.1.4. Each RTB status contact is tested up to, and

including, the signal status readout on a digital disptayVVDU. This
Surveillance Frequency is based on operating experience demonstrating
that undetected failure of the P-4 interlock sometimes occurs when the
RTB is cycled.

SR odifi e e y ation-o 56 during- | MIC-03-16-0
the FADOT—The FunetiontestedP-4 Interlock has no associated setpoint. 0007

SR 3.3.2.9

SR 3.3.2.9 is the performance of a SAFETY VDU TEST for the Safety
VDUs in the MCR. The SAFETY VDU TEST is explained in Reference 6.

This SR confirms the Safety VDU is capable of providing all display and
control functions for the MCR. This SR overlaps with the MIC (SR 3.3.2.2),
to ensure the S-VDU is OPERABLE.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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B 3.3 INSTRUMENTATION
B 3.3.3 Post Accident Monitoring (PAM) Instrumentation

BASES

BACKGROUND The purpose of displaying PAM parameters is to assist Main Control Room | MIC-03-16-0
(MCR) personnel in evaluating the safety status of the plant. PAM 0007
parameters are direct measurements or derived variables representative of
the safety status of the plant. The primary function of the PAM parameters
is to aid the operator in the rapid detection of abnormal operating
conditions. As an operator aid, the PAM variables represent a minimum set
of plant parameters from which the plant safety status can be assessed.

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

The availability of accident monitoring instrumentation is important so that

responses to corrective actions can be observed and the need for, and

magnitude of, further actions can be determined. These essential

instruments are identified by FSAR GhapterSection 7.5 (Ref. 4) addressing |'VIIC -03-16-0
the recommendations of Regulatory Guide 1.97 (Ref. 1) as required by 0007
Supplement 1 to NUREG-0737 (Ref. 2).

The instrument channels required to be OPERABLE by this LCO include
parameters based on IEEE 497-2002 (Ref. 5), which is endorsed by
Regulatory Guide 1.97 (Ref. 1), identified as Type A, B and C variables.

FSAR Section 7.5 (Ref. 4) describes the PAM Instrumentation, and in MIC-03-16-0
particular, the process that was used for determining the bounding list of 0007
PAM variables in Table 3.3.3-1.

Type A, B, and C variables are the key variables deemed risk significant
because they are needed to:

Type A

Take planned manually controlled actions for accomplishment of
safety-related functions for which there is no automatic control.

Type B

Assess the process of accomplishing or maintaining plant critical
safety functions.

Type C

Indicate potential for a breach of fission product barriers.
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Indicate an actual breach of fission product barriers.

The specific instrument Functions listed in Table 3.3.3-1 are discussed in
the LCO section.

APPLICABLE The PAM ilnstrumentation ensures the operability of Type A, B and C | MIC-03-16-0
SAFETY variables so that the control room operating staff can: 0007
ANALYSES

. Perform the diagnosis specified in the emergency operating

procedures (these variables are restricted to preplanned actions for
the primary success path of PAsPostulated Accidents), e.g., loss of |MIC-03-16-0
coolant accident (LOCA), 0007

. Take the specified, pre-planned, manually controlled actions, for
which no automatic control is provided, and that are required for
safety systems to accomplish their safety function,

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

. Determine the likelihood of a gross breach of the barriers to
radioactivity release,

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

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

The PAM Instrumentation is interfaced to the Protection and Safety MIC-03-16-0
Monitoring System (PSMS) through the Reactor Protection System (RPS), |9097

with the exception of Containment Isolation Valve (CIV) position, which is
interfaced via the Safety Logic System (SLS). The RPS, including Nuclear
Instrumentation System (NIS), and SLS provide signal conditioning, analog
to digital conversion. and digital signals for display of the PAM
Instrumentation measurements on MCR VDUs.

The PAM Instrumentation is displayed in the MCR via Safety VDUs and
non-safety Operational VDUs. Only the Safety VDUs are credited for the
PAM Display Function. The S-VDU in each train consists of a VDU and
S-VDU processor.

To meet the single failure criteria and accommodate on-line maintenance,
four trains of S-VDU, RPS and SLS are provided. each performing the
same functions. If one train is taken out of service for maintenance or test
purposes, the remaining trains will provide PAM displays for the unit.
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APPLICABLE SAFETY ANALYSES (continued)

The S-VDU, RPS and SLS for each train are packaged in their own cabinet

for physical and electrical separation to satisfy separation and
independence requirements.

The S-VDU, RPS and SLS have continuous automatic self-testing while in
service. When any one train is taken out of service for manual testing, the
remaining trains are capable of providing unit monitoring and protection
until the testing has been completed.

LCO

The LCO requires all instrumentation performing the PAM Instrumentation
Function, listed in Table 3.3.3-1 in the accompanying LCO, to be
OPERABLE. A channel is OPERABLE provided the "as-found" value,
measured during surveillance testing, does not exceed its associated
Allowable Value, and provided the “as-left” value is within the specified
calibration tolerance at the completion of each CHANNEL CALIBRATION.

The PAM ilnstrumentation LCO provides OPERABILITY requirements for
Type A variables, which provide information required by the control room
operators to perform certain manual actions specified in the unit
Emergency Operating Procedures. These manual actions ensure that a
system can accomplish its safety function, and are credited in the safety
analyses. Additionally, this LCO addresses instruments that have been
designated Type B and C.

The OPERABILITY of the PAM ilnstrumentation ensures there is sufficient
information available on selected unit parameters to monitor and assess
unit status following an accident.

LECO-333requires-two-OPERABLEThe number of channels_available for
mestPAM Instrumentation Functions—Fwe_is shown in FSAR Chapter 7

Table 7.5-3. For PAM Instrumentation Functions with two channels, the
channels are assigned to Trains A and D; both channels are required. For
PAM Instrumentation Functions with four channels, the channels are
assigned to Trains A, B, C and D; the required number of which is two,
three, or four depending on the variable.

LCO 3.3.3 requires two, three or four OPERABLE channels. The specified
number of OPERABLE channels ensure no single failure prevents
operators from getting the information necessary for them to determine the
safety status of the unit, and to bring the unit to and maintain it in a safe
condition following an accident.
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LCO (continued)

Furthermore, OPERABILITY of at least two channels allows a CHANNEL | MIC-03-16-0
CHECK during the post accident phase to confirm the validity of displayed
information.

The exception to the_minimum two channel requirement is Penetration Flow | MIC-03-16-0
Path Containment Isolation Valve (CIV) Position. In this case, the important 0007
information is the status of the containment penetrations. The LCO

requires one position indication for each active CIV. 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 a passive valve,

or via system boundary status. If a normally active CIV is known to be

closed and deactivated, position indication is not needed to determine

status. Therefore, the position indication for valves in this state is not

required to be OPERABLE.

Due to redundant components within the PSMS, such as controllers, MIC-03-16-0
communication links and power supplies, an inoperable component may or 0007

may not result in an inoperable channel. Where an inoperable component
results in an inoperable required channel, LCOs are entered. For
inoperable components that do not result in inoperable channels. LCOs are
not entered.

Table 3.3.3-1 provides a list of the PAM variables.

Type A, B-C and BC variables are required to meet requirements defined |MIC-03-16-0
in IEEE 497-2002 (Ref. 5) for seismic and environmental qualification, and 0007
testability. Type A, B and C variables must also meet requirements for

single failure criterion, separation and independence, quality, utilization of

emergency standby power, information ambiguity and recording of display.

In addition, Type A and B variables require continuously visible displays.

These design features are described in FSAR Chapter 7 (Ref. 4).

Listed below are discussions of the specified instrument Functions listed in

Table 3.3.3-1. Fhese discussionsareintended-as-examples-ofwhatsheuld- | MIC-03-16-0
be-provided-foreachFunction-when-the-unit-specificlistis prepared: 0007

1. Wide Range Neutron Flux

Wide Range Neutron Flux indication is provided to verify reactor
shutdown. FheA single wide range instrument_for each channel |'VIIC -03-16-0
covers the full range of flux that may occur post accident. 0007

Neutron flux is used for accident diagnosis, verification of
subcriticality, and diagnosis of positive reactivity insertion.
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LCO (continued)

2,3.  Reactor Coolant System (RCS) Hot and Cold Leg Temperatures, | MIC-03-16-0
(Wide Range) 0007

eere—eeelmg—and%qg—tepm—sewananee-Verlﬂcatlon of core coollnq

can be determined by RCS Hot or Cold Leg Temperature in any one
RCS loop. The Emergency Operating Procedure (EOP) operator
action threshold points, for events such as steam generator tube
rupture, can only be determined by RCS Hot Leg Temperature in
any one RCS loop.

andRCS Cold Leg Temperature ef-the-same(\Wide Range) per loop

EF“'EI pa I.’ ‘I’.I IEI"I'SE'E'F'S eleslltled for eeﬁ |||p|||a|||ee “'HI' the-sifgle
Femperature-and-Cold-egTemperatureand a minimum of any
three loops are required irfor each leep-sinee-with-a-failure-of-either
channel-adequate-core-cooling-can-sti-be-menitered-parameter.

Therefore, in any one loop both instruments may be OPERABLE
(i.e., RCS Hot Leg and Cold Leg Temperature) or only one
instrument may be OPERABLE (i.e., RCS Hot Leg or Cold Leg

Temperature).

Only three channels are required for each parameter because if the
break is in one of the instrumented loops, the instrumentation in
either remaining instrumented loop (i.e., RCS Hot Leg Temperature
or RCS Cold Leg Temperature) provides sufficient indication of core
cooling, and the EOP operator action threshold points can be
confirmed by the RCS Hot Leg Temperature instrumentation in
either remaining instrumented loop. Therefore, with only 3 required
channels for each parameter (each monitoring any three loops). a
single failure affecting one or both instruments (i.e., RCS Hot leg
Temperature/RCS Cold Leg Temperature) in any intact loop can be
accommodated.
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LCO (continued)

Reactor Coolant System Pressure (Wide Range)

RCS widerange-pressurePressure (Wide Range) is provided for | MIC-03-16-0
verification of core cooling and RCS integrity long term surveillance. 0007

Reactor Vessel Water Level

Reactor Vessel Water Level is provided for verification and long

term surveillance of core cooling. It is also used for accident

diagnosis and to determine reactor coolant inventory adequacy._ MIC-03-16-0
There are two channels and two channels are required. A channel |%007
consists of three sections with two sensors per section. A channel is
OPERABLE if at least one sensor is OPERABLE in all three

sections.

Containment Pressure

Containment Pressure is provided for verification of RCS and
containment OPERABILITY and is used to verify closure of main

steam isolation valves (MSIVs); and eentainmentspray-Phase B MIC-03-16-0
iselatierContainment Isolation when High-3 eContainment 0007
pPressure is reached. Additionally, Containment Pressure is

provided for indication of maintaining RCS integrity and

containment integrity.

Containment Isolation Valve Position

Penetration Flow Path CIV Position is provided for verification of

Containment OPERABILITY, and Phase A and Phase B ilsolation. g/'o'g;%'m'o
When used to verify Phase A and Phase B ilsolation, the important

information is the isolation status of the containment penetrations.

The LCO requires one channel of valve position indication in the

control room to be OPERABLE for each active CIV in a containment

penetration flow path, i.e. two total channels of CIV position

indication for a penetration flow path with two active valves. ('\)/'(;g%03'16'0

For containment penetrations with only one active CIV having
control room indication, Note (b)_in Table 3.3.3-1 requires a single
channel of valve position indication to be OPERABLE. This is
sufficient to redundantly verify the isolation status of each isolable
penetration either via indicated status of the active valve, as
applicable, and prior knowledge of a passive valve, or via system
boundary status. If a normally active CIV is known to be closed and
deactivated, position indication is not needed to determine status.
Therefore, the position indication for valves in this state is not
required to be OPERABLE.
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LCO (continued)

10,11.

Note (a) te-the-Required-Channelsin Table 3.3.3-1 states that the | MIC-03-16-0

Function is not required for isolation valves whose associated 0007
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. '(\)/'(;(?;03'16'0

Each penetration is treated separately and each penetration flow
path is considered a separate function. Therefore, separate
Condition entry is allowed for each inoperable penetration flow path.

Containment High Range Area Radiation

Containment Area Radiation is provided to monitor for the potential
of significant radiation releases and to provide release assessment
for use by operators in determining the need to invoke site
emergency plans. Containment radiation level is used to determine
if a high energy line break (HELB) has occurred, and whether the
event is inside or outside of containment.

Pressurizer Water Level

Pressurizer Water Level is used to determine whether to terminate

SIECCS Actuation, if still in progress, or to reinitiate SIECCS MIC-03-16-0
Actuation if it has been stopped. Krewledge-ofpressurizerwater 0007
levelPressurizer Water Level is also used to verify the unit

conditions necessary to establish natural circulation in the RCS and

to verify that the unit is maintained in a safe shutdown condition.

Steam Generator Water Level (Wide Range and Narrow Range)

SG Water Level is provided to monitor operation of decay heat
removal via the SGs. Fhe-indication-ofSGleveHsthe-extended-  |MIC-03-16-0

storteerangetevelbinstrumeniatien—Theodendedslariusrange 0007
leveleovarsospanabovethelowerivbeshesh:

SG Water Level (WideNarrow Range) is used to:

identify the faulted SG following a tube rupture,

verify that the intact SGs are an adequate heat sink for decay heat |MIC-03-16-0

removal from the reactor, 0007
determine the nature of the accident in progress (e.g., verify an

SGTR), and

verify unit conditions for termination of SIECCS Actuation during |'(\)"(;g;03'16'0

secondary unit HELBs outside containment.
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Operator action is based on the control room indication of SG level. The

RCS response during a design basis small break LOCA depends on the

break size. For a certain range of break sizes-the-beilercondensermode- | MIC-03-16-0
efheattransferis SGs are necessary to remove decay heat. Extended- 0007

with-ERW FElow-SG Water Level (Narrow Range) can be used to manually
control SG level to remove decay heat via the SGs.

the#reat—remeval—eapabmtyhef—the—seeendapy#has—theSG Water Level

(Wide Range). which covers the span above the lower tubesheet, is used to
verify that the intact SGs are an adequate heat sink for decay heat removal
from the reactor.

There is one SG Water Level ard-ERW-FHew-ofsame-loop-are-pairPAM-
furetions-eredited-for-compliance-with-the-singlefature—criteria—therefore—
enhyronesetefeach(Wide Range) channel e-SG-WaterLeveland EFA-
Elevrarerecuired-neoshlecpsinesvithioallureelieithershanneh
adeguaiehearemevaleapabiiysansili-bermentiered:

loops are required because if the break is in one of the instrumented SGs
and there is a single failure affecting the instrumentation in another SG, the
instrumentation in the remaining two SGs provide sufficient indication of
heat sink availability; two SGs are required for sensible heat removal.
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12,13, 14, 15. Core Exit Temperature

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

TwentyFor Post Accident Monitoring, twenty six core exit MIC-03-16-0
thermocouples_ channels are provided for measuring core cooling-as- 0007

Hrepestossidepineniers—hesethamasssuples

thermocouple channels are arranged in two safety trains, A and aD.
with each train eensistsconsisting of thirteen thermoceuples—Fhese-

fluid-thermocouple channels. A minimum of 2 thermocouple

channels from each of two trains (4 total) are required for each core
quadrant. For each train and each core quadrant, one thermocouple
channel is required near the center of the core and one
thermocouple channel is required near the core perimeter. The two
thermocouple channels indicate the radial temperature gradient
across their core quadrant. The uniform distributions-of-twe-train-
thermocouples-ensure-thedistribution of thermocouple channels
from both trains ensures adequate information of radial temperature
distribution #reven with a single_train failure condition.

16. Emergency Feedwater Flow

Emergency Feedwater (EFW) Flow is provided to monitor operation | MIC-03-16-0

of decay heat removal via the SGs. 0007

EFW flow is used three ways:

. to verify delivery of EFW flow to the SGs,

. to determine whether to terminate SIECCS Actuation if still (';/'0'5%03'16'0

in progress, in conjunction with SG w\/\Vater {Level (rNarrow
fRange), and

. teregulate =R levrsethatthe S0 ubesrarain-
eovered-to verify that the intact SGs are an adequate heat | MIC-03-16-0
sink for decay heat removal from the reactor. 0007

This.f Lo | it SCW | L
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There is one channel of EFW Flow per loop. All four loops are MIC-03-16-0

required, because if the break is in one of the instrumented SGs 0007

and there is a single failure affecting the instrumentation in another

SG, the instrumentation in the remaining two SGs provide sufficient

indication of heat sink availability; two SGs are required for sensible

heat removal.

17. Degrees of Subcooling

The-Degrees of Subcooling is provided for verification of core MIC-03-16-0

cooling. Degrees of Subcooling utilizes sensors for RCS €Cold and 0007

hHot iLeg tTemperatures, eCore eExit tTemperature and RCS

pPressure. The saturation temperature is calculated from mirimam-

temperaturethe pressure input. The temperature subcooled e+

superheated-margin is the difference between the_calculated

saturation temperature and the sensor temperature input. Two

temperatures subcooled ersuperheated-margin presentations are | MIC-03-16-0

available as follows: 0007

. RCS saturation margin — {The temperature saturation MIC-03-16-0
margin is based on the difference between the saturation 0007
temperature and the maximum temperature from the RTDs
in the hot and cold legs.

. Upper head saturation margin — The temperature saturation |MI!C-03-16-0
margin_is based on the difference between the saturation
temperature and the eCore eExit tTemperature.

18. Main Steam Line Pressure
Steam Generator Pressure is provided to monitor-eperation-of |g/'0'g%03'16'0

decay heat removal via the SGs.

19. Emergency Feedwater Pit Level

EFW Pit Level is provided to ensure water supply for eEmergency |MIC-03-16-0
fFeedwater (EFW). The EFW Pits provide the ensured safety grade 0007
water supply for the EFW System. There are two identical EFW

Pits, each of which supplies one motor driven and one turbine

driven EFW pump. Redundant level indication for each EFW Pit is

displayed in the mMain eControl fRoom. '(\)4(;(?%03'16'0

The PAs rod EFW el ‘ ol . ’
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20, 21. Refueling Water Storage Pit (RWSP) Level (Wide Range, Narrow
Range)

RWSP Level is provided for verification and long term surveillance
of RCS integrity and is used to determine:

. RWSP level accident diagnosis, and

. Whether to terminate SIECCS Actuation, if still in progress.

PAM Display Function

The PAM Display Function is provided by four trains of Safety VDUs
(S-VDU). A Safety VDU train consists of a VDU and S-VDU processor. An
S-VDU train must be OPERABLE for the corresponding channels of the
required PAM Instrumentation Functions, and in the same MODES. For
PAM Instrumentation Functions with four channels (two or three required
channels), two or three corresponding S-VDU trains must be OPERABLE.
For PAM Instrumentation Functions with only two required channels, two
corresponding S-VDU trains must be OPERABLE. For CIV position, there
are two-train components assigned to Trains A and D, and two-train
components assigned to Trains B and C. Therefore, because all four trains
are required for CIV position, all four trains of S-VDU are required to be
OPERABLE.

APPLICABILITY

MIC-03-16-0
0007

The PAM ilnstrumentation LCO is applicable in MODES 1, 2, and 3. These |MIC-03-16-0
variables are related to the diagnosis and pre-planned actions required to !
mitigate PAs. The applicable PAs are assumed to occur in MODES 1, 2,
and 3. In MODES 4, 5, and 6, unit conditions are such that the likelihood of
an event that would require PAM ilnstrumentation is low; therefore, the
PAM ilnstrumentation is not required to be OPERABLE in these MODES.

ACTIONS

The ACTIONS Table has been modified by twe-Netesa Note-

Fhe-secend-note-hasbeenaddedinthe- AGCHONS to clarify the application
of Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed on Table 3.3.3-1_and the
PAM Display Function. The Completion Time(s) of the inoperable
channel(s) of a Function will be tracked separately for each Function
starting from the time the Condition was entered for that Function.
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ACTIONS (Continued)

In all cases where the LCO states “Restore channel or train to OPERABLE | MIC-03-16-0

status”, this means restore the required number of channels or trains to 0007
OPERABLE status. Therefore, restoration of an alternate channel or train,

other than the failed channel or train, is also acceptable.

A1

Condition A applies when one or more PAM Instrumentation Functions g/'o'g;%'m'o

have one required channel thatinoperable, or one train of the PAM Display
Function is inoperable.

Required Action A.1 requires restoring the inoperable channel_or train to

OPERABLE status within 30 days. The 30 day Completion Time is based

on operating experience and takes into account the remaining OPERABLE

channel(s) or trains (or in the case of a Function that has only one required |MIC-03-16-0
channel, other non-Regulatory Guide 1.97 instrument channels to monitor

the Function), the passive nature of the instrument (operability for

automatic actions that may occur from these instruments is covered by

LCOs in other sections), and the low probability of an event requiring PAM
ilnstrumentation during this interval. |g/'0'g;03'16'0

B.1

Condition B applies when the Required Action and associated Completion
Time for Condition A are not met. This Required Action specifies initiation
of actions in Specification 5.6.5, which requires a written report to be
submitted to the NRC immediately. This report discusses the results of the
root cause evaluation of the inoperability and identifies proposed
restorative actions. This action is appropriate in lieu of a shutdown
requirement since alternative actions are identified before loss of functional
capability, and given the likelihood of unit conditions that would require
information provided by this instrumentation.

C.1and C.2

Condition C applies when one or more PAM Instrumentation Functions MIC-03-16-0

have two ireperable-required channels {i-e-inoperable, or two 0007
ehannelstrains of the PAM Display Function are inoperable-in-the-same-

=aastiend.

Required Action C.1 requires restoring one channel in the Function(s) to
OPERABLE status within 7 days. The Completion Time of 7 days is based
on the relatively low probability of an event requiring PAM instrument
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ACTIONS (Continued)

operation and the availability of alternate means to obtain the required

information. Continuous operation with two _trains or two required channels |MIC-03-16-0
inoperable in a Function is not acceptable because the alternate indications

may not fully meet all performance qualification requirements applied to the

PAM ilnstrumentation. Therefore, requiring restoration of one inoperable | MIC-03-16-0
channel_or train of the Function limits the risk that the PAM Function will be |0007

in a degraded condition should an accident occur.

Required Action C.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time.

Required Action C.2 is modified by a Note that indicates C.2 ismay only MIC-03-16-0
reguired-te-be performed when the Emergency Feedwater Pit Level is 0007
inoperable.

D.1 and D.2 MIC-03-16-0
0007

If the Required Action and associated Completion Time of Condition C

isare not met-and-Fable-3-3-3-1-dirests-entry-inte-CenditionE, the unit must |MIC-03-16-0

be brought to a MODE where the requirements of this LCO do not apply. 0007

To achieve this status, the unit must be brought to at least MODE 3 within
6 hours and MODE 4 within 12 hours.

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

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.3-13 Revisien2



BASES

PAM Instrumentation
B 3.3.3

ACTIONS (Continued)

E1 MIC-03-16-0
— 0007

the-normal-PAM-channels:

SURVEILLANCE
REQUIREMENTS

A Note has been added to the SR Table to clarify that SR 3.3.3.1 and
SR 3.3.3.2 apply to each PAM ilnstrumentation Function in Table 3.3.3-1. |'(\)/'(;OC;03'16'0

SR 3.3.3.1

Performance of the CHANNEL CHECK 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. Itis based on the assumption that

instrument channels monitoring the same parameter should read

approximately the same value. Significant deviations between-the-twe MIC-03-16-0
instrument channels could be an indication of excessive instrument driftin 2997
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 unit instruments located throughout the unit.

Agreement criteria are determined based on a combination of the channel
instrument uncertainties. If a channel is outside the criteria, it may be an
indication that the sensor or the signal processing equipment has drifted
outside its limit. If the channels are within the criteria, it is an indication that
the channels are OPERABLE.

: ifiedin-the-SR_a-CHANNEL CHECK is-only-reauired-forthese MIC-03-16-0
shannsle-thaiororermelly~oncrgizads 0007
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MIC-03-16-0
0007

Surveillance Frequencv is based on ooeratlnq experience, equmment

reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.3.2

CHANNEL CALIBRATION is a complete check of the instrument loop, frem- | MIC-03-16-0
sensorto-VDU-as-deseribed-in-Reference-3—The-testverifiesincluding the | 2907
sensor. The test must be performed consistent with the methods and
assumptions of MUAP-09022, “US-APWR Instrument Setpoint
Methodology” (Ref. 6), to verify that the channel responds to_a measured
parameter with the necessary range and accuracy.

The CHANNEL CALIBRATION confirms the accuracy of the channel from | MIC-03-16-0
sensor to digital VDU read out as described in Reference 3. 0007

For analog measurements, except Core Exit Temperature Channels,
CHANNEL CALIBRATION confirms the channel accuracy at five calibration
settings corresponding to 0%, 25%. 50%. 75% and 100% of the instrument

range.

For binary measurements, the CHANNEL CALIBRATION confirms the
accuracy of the channel’s state change at the required setpoint.

This SR includes the RCS Hot L.eg and Cold | eg Temperature channels.
The CHANNEL CALIBRATION of the RCS Hot Leg and Cold Leg
Temperature channels is accomplished by a cross calibration that
compares the signals from the installed channels to a channel with a
reference RTD, in accordance with FSAR Section 7.1.3.14 (Ref. 8).

This SR includes the Core Exit Temperature channels. The CHANNEL
CALIBRATION of the Core Exit Temperature channels is accomplished by
a cross calibration that compares the signals from the installed channels to
the signals from the RCS Hot Leg and Cold Leg Temperature channels,
after they have been calibrated as described above.
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This SR is modified by a Note that excludes the neutron detectors_from the |MIC-03-16-0
CHANNEL CALIBRATION for the Wide Range Neutron Flux channels; the |%007
remaining channel devices are included. The calibration method for
neutron detectors is specified in the Bases for SR 3.3.1.9 of LCO 3.3.1,

"Reactor Trip System (RTS) Instrumentation." Whenrevera-sensing-

The equipment that performs the automated CHANNEL CHECK shall be
confirmed OPERABLE, including the capability to generate fault alarms
during the CHANNEL CALIBRATION.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.3.3 MIC-03-16-0
- 0007

SR 3.3.3.3 is the performance of a MEMORY INTEGRITY CHECK (MIC)
for the PAM Instrumentation. This includes the Safety VDU processors,
RPS and SLS.

The PSMS is self-tested automatically on a continuous basis from the
digital side of all input modules to the digital side of all visual display units.
Continuous automatic self-testing encompasses all PSMS safety-related
functions. The continuous automatic self-testing also encompasses all data
communications within a PSMS train, between PSMS trains and between
the PSMS and PCMS. The continuous automatic self-testing is described in
Reference 3 and Reference 7.

The MIC is a diverse check of the PSMS software memory integrity to
ensure there is no change to the internal PSMS software that would impact
its functional operation, including the continuous automatic self-testing. The
MIC is described in Reference 3 and Reference 7.

The capability to generate continuous automatic self-testing fault alarms
shall be confirmed OPERABLE during the MIC.
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The complete OPERABILITY check from the measurement channel input
device to the Safety VDU is performed by the combination of the
continuous automatic self-testing for the digital devices (the Safety VDU
processors, RPS. SLS and data communication interfaces), the continuous

automatic CHANNEL CHECK (SR 3.3.3.1), the CHANNEL CALIBRATION
(SR 3.3.3.2) and the MIC (SR 3.3.3.3). The CHANNEL CALIBRATION, the

MIC. and the TADOT, which are manual tests, overlap with the continuous
automatic self-testing and confirm the functioning of the continuous
automatic self-testing.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency

Control Program.

SR 3.3.34

SR 3.3.3.4 is the performance of a SAFETY VDU TEST for the Safety
VDUs in the MCR. The SAFETY VDU TEST is explained in Reference 3.

This SR confirms the Safety VDU is capable of providing all display
functions for the MCR. This test overlaps with the MIC (SR 3.3.3.3), to
ensure the S-VDU is OPERABLE.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency

Control Program.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.3-17 Revisien2

MIC-03-16-0
0007



PAM Instrumentation
B 3.3.3

BASES

REFERENCES

—

Regulatory Guide 1.97, Rev. 4.

2. NUREG-0737, “Clarification of TMI Action Plan Requirements.”

3. MUAP-07004-P-(Preprietary)and-MIAR-07004-NP- MIC-03-16-0
Nen-Proprietary), Revision 7, “Safety 1&C System Description and 0007
Design Process.”

4. FSAR Section 7.5.

5. IEEE 497-2002.

6. MUAP-09022-P, Revision 2, “US-APWR Instrument Setpoint MIC-03-16-0
Methodology.” 0007

7. MUAP-07005-P, Revision 8, “Safety System Digital Platform
-MELTAC-.”

8. FSAR Section 7.1.3.14.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.3-18 Revisien2



RSC
B3.34

B 3.3 INSTRUMENTATION
B 3.3.4 Remote Shutdown Console (RSC)
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BACKGROUND The RSC provides sufficient displays and controls for the eentrelreemMain | MIC-03-16-0
Control Room (MCR) operator to place and maintain the unit in a safe- 0007
shutdewnhot standby condition (MODE 3), to place and maintain the unit in
a hot shutdown condition (MODE 4), and to place and maintain the unitin a
cold shutdown condition (MODE 5), from a location outside the Main-
Gontrel-ReemMCR if the eentrotreemMCR becomes inaccessible. In
accordance with Section 7.4 (Ref. 4), MODES 3. 4 or 5 are referred to as
safe shutdown.

With the unitin MODE 3, the Emergency Feedwater (EFW) System and the
steam generator (SG) safety valves or the main steam depressurization
valves (MSDVs) can be used to remove core decay heat and meet all
safety requirements. The long term supply of water for the EFW System
and the ability to borate the Reactor Coolant System (RCS) from outside

the eentrelreemMCR allows extended operation in MODE 3. '(\)/'O'OC;03'16'0

If the eentrelreemMCR becomes inaccessible, the operators can establish
control at the RSC, and place and maintain the unit in MODE 3 for an
extended period of time. The RSC also provides the capability to transition | MIC-03-16-0
and maintain the unit in MODE 5, using the Residual Heat Removal 0007

System.
APPLICABLE The RSC is located outside the eentrelreemMCR with athe capability to
SAFETY promptly shutdown, cooldown and maintain the unit in a safe condition in
ANALYSES MODE 3, and the capability to transition and maintain the unit in a safe MIC-03-16-0

condition in MODE 4 or 5, in accordance with the design described in 0007

FSAR Section 7.4 (Ref. 4).

The criteria governing the design and specific system requirements for
remote shutdown are located in 10 CFR 50, Appendix A, GDC 19 (Ref. 1).
These criteria are applied to the RSC of the US-APWR.

The RSC satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii) (Ref. 2).

The RSC LCO provides the OPERABILITY requirements for the RSC,
which includes the displays and controls necessary to place and maintain
the unit in MODE 3_with the capability to transition to MODES 4 or 5 and | MIC-03-16-0
the ability to transfer control from the MCR to the RSC. 0007

LCO Due to redundant components within the PSMS, such as controllers, MIC-03-16-0
communication links and power supplies, an inoperable component may or 0007
may not result in an inoperable channel or train. WWhere an inoperable
component results in an inoperable required channel or train, LCOs are
entered. For inoperable components that do not result in inoperable
channels or trains, L COs are not entered. The instrumentation required are
listed in Table B 3.3.4-1.
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BASES

LCO (continued)

Display and Control Function |l(\)/|c;(C))%O3-16-O

The displays and controls at the RSC are functionally the same as the

displays and controls used by the operator to achieve and maintain MODE

3.4 or 5 from the main-centrotreemMCR. These displays and controls are |MIC-03-16-0
provided by four trains of Safety VDUs, and non-safety Operational VDUs.

MODE 3.4 or 5 can be achieved and maintained using only safety related |MIC-03-16-0
plant equipment which is controlled and monitored from Safety VDUs or

Operational VDUs.

The Display and Control Function of the RSC encompasses the MIC-03-16-0
measurement channels and component controls required for safe 0007
shutdown, and the subsystems of the PSMS that support that equipment.
The measurement channels and component controls available to achieve
normal and safe shutdown are identified in Table 7.4-1 and Table 7.4-2 of
FSAR Section 7.4 (Ref. 4).

The measurement channels for safe shutdown, that are required to be
OPERABLE for this LCO, are listed in Table B 3.3.4-1, including the
required number of channels. These measurement channels are interfaced
to the Reactor Protection System (RPS) and then provided to the RSC.
Each item listed in Table B 3.3.4-1 is referred to as an RSC Instrumentation
Function.

The component controls for safe shutdown, that are required to be
OPERABLE for this LCO. are listed in Table B 3.3.4-2. including the
required number of trains. The Safety Logic System (SLS) provides the
Actuation Logic and Actuation Outputs for these components. Safe
shutdown can be achieved by only one train of plant equipment for two train
ESF systems and by two trains of plant equipment for four train ESF
systems. One additional train is required to meet the single failure criteria.
Each item listed in Table B 3.3.4-2 is referred to as an RSC Control
Function.

The Display and Control Function also encompasses the Safety VDUs
(S-VYDU) and Communication Subsystem (COM-2). The S-VDU is required
for the display of safe shutdown measurement channels. The S-VDU and
COM-2 are required for manual control of safe shutdown components.
Since for all required safe shutdown systems, the required OPERABLE
safety plant components may be distributed to all four trains, all four trains
of Safety VDUs and COM-2 are required. The Safety VDU in each train
consists of a VDU and Safety VDU processor.

NenrAll plant equipment, including non-safety plant equipment is controlled
and monitored from the Operational VDUs at the RSC. This equipment is
provided for convenience and is not necessary to achieve or maintain
MODE 3.4 or 5. Therefore the Operational VDUs are not covered by this | MIC-03-16-0
LCO. 0007
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BASES

LCO (continued)

Fransfer of Gontrol MIC-03-16-0
0007

The RSC equipment covered by this LCO does not need to be continuously
energized to be considered OPERABLE. However, it is necessary to
energize this equipment for surveillance testing.

Transfer of Control Function l(\)/IOI(C));03-16-O

The controls in the MCR are normally enabled, while the controls at the
RSC are normally disabled. Actuation of Transfer Switches disables the
controls in the MCR and enables the controls at the RSC. There are two
Transfer Switches for each safety train of the Protection and Safety
Monitoring System (PSMS) (8 switches) and two Transfer Switches for the
Plant Control and Monitoring System (PCMS) (which has only one train).
Activating both Transfer Switches for a train, transfers the controls for that
train. Transferring control also blocks signals from the disabled location that
could otherwise interfere with safe shutdown operations. Since all trains
must be capable of control transfer and signal blocking, both Transfer
Switches for all four PSMS trains and the PCMS are required to be
OPERABLE.

The Transfer of Control Function also encompasses the COM-2. The
COM-2 is required for transfer of control from the MCR to the RSC. Since
for all required safe shutdown systems, the required OPERABLE safety
plant components may be distributed to all four trains. all four trains of
COM-2 are required.

APPLICABILITY The RSC LCO is applicable in MODES 1, 2 and 3. This applicability
recognizes the need for being able to place and maintain the unit in a safe
shutdown condition (MODE 3. with the capability to transition to MODES 4 | MIC-03-16-0
or 5) from a location outside the maincentrolroomMCR if the MCR 0007
becomes inaccessible while the RCS contains a large amount of energy.

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

| MIC-03-16-0
0007
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RSC
B3.34

ACTIONS

In all cases where the LCO states “Restore channel or train to OPERABLE | MIC-03-16-0
status”, this means restore the required number of channels or trains to

OPERABLE status. Therefore, restoration of an alternate channel or train,

other than the failed channel or train. is also acceptable.

Al

Condition A addresses the situation where the-Remeote-Shutdewn-Censele- | MIC-03-16-0
is-reperable—This-ineludesone required channel or train for the Display 0007

and Control Function ardis inoperable, or one train for the Transfer of
Control Function-_is inoperable

The Required Action is to restore the required-Funetienchannel or train 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 centrel-reomMCR. |g/|0|g703 16-0

B.1 and B.2

Condition B applies when the Required Action and associated Completion
Time of Condition A are not met. In this condition, the unit must be brought
to a MODE in which the LCO does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 hours and to MODE 4
within 12 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE
REQUIREMENTS

SR 3.3.4.1

SR 3.3.4.1 is the performance of a TADOT for the Transfer of Control
Function from the main-centrelreemMCR to the RSC, which verifies the MIC-03-16-0

RSC Transfer Switches perform their required functions_for each PSMS 0007

train and the PCMS. Each Transfer Switch is tested up to, and including,

the signal status readout on a digital display.

This SurveillanceSR verifies that the controls and interfaces for the | MIC-03-16-0
Transfer of Control Function are OPERABLE. 0007

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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B3.34

SURVEILLANCE REQUIREMENTS (continued)

SR 3.34.2

SR 3.3.4.2 is the performance of ar-AGTFUAHON-LOGIGa SAFETY VDU

N on NNn-thao 1B \ /] O a¥a N a¥a O a¥a Mla¥a a¥a

the- RSGare-ORERABLE-This SR confirms the Safety VDU is capable of
providing all Display and Control Functions for the RSC. This test overlaps
with the MEMORY INTEGRITY CHECK (MIC) for the Safety VDU
processor (SR 3.3.4.5), to ensure the Display and Control Function is
OPERABLE.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.4.3

SR 3.3.4.3 is the performance of a CHANNEL CHECK for each RSC

Instrumentation Function in Table 3.3.4-1.Safety-/DU-testforall-Safety-

ll.l"slsb' ’ E'IHE”'EE slanIun.ns H'EF EE:lEE’P Eﬂ E; ; .EEHEEHElE o IIE'E"E“.“Ig Elm
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RSC
B3.34

SURVEILLANCE REQUIREMENTS (continued)

Performance of the CHANNEL CHECK 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. Agreement
criteria are determined based on a combination of the channel instrument
uncertainties. If a channel is outside the criteria, it may be an indication that

the sensor or the signal processing equipment has drifted outside its limit. If

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

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.34.4

SR 3.3.4.4 is the performance of a CHANNEL CALIBRATION for each
RSC Instrumentation Function in Table B 3.3.4-1.

The CHANNEL CALIBRATION confirms the accuracy of the channel from
sensor to digital VDU readout, as described in Reference 3.

CHANNEL CALIBRATION is a complete check of the instrument loop,
including the sensor. The test must be performed consistent with the
methods and assumptions of MUAP-09022, “US-APWR Instrument
Setpoint Methodology” (Ref. 6), to verify that the channel responds to a
measured parameter with the necessary range and accuracy.

For analog measurements, CHANNEL CALIBRATION confirms the
channel accuracy at five calibration settings corresponding to 0%, 25%.
50%. 75% and 100% of the instrument range. For binary measurements,
the CHANNEL CALIBRATION confirms the accuracy of the channel’s state

change at the required setpoint.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

This SR is applicable to all channels, including the Wide Range Neutron MIC-03-16-0
Flux channels. However, this SR is modified by a Note that excludes 0007
neutron detectors. The calibration method for neutron detectors is specified
in the Bases for SR 3.3.1.9 of LCO 3.3.1. "Reactor Trip System (RTS)
Instrumentation."

This SR includes the RCS Hot Leg and Cold Leg Temperature channels.
The calibration of the channels is accomplished by a cross calibration that
compares the signals from the installed channels to a channel with a
reference RTD, in accordance with FSAR Section 7.1.3.14 (Ref. 7).

The equipment that performs the automated CHANNEL CHECK shall be
confirmed OPERABLE., including the capability to generate fault alarms
during the CHANNEL CALIBRATION.

The Surveillance Freqguency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3345

SR 3.3.4.5 is the performance of a MIC for the RSC. This includes the
Safety VDU processors, RPS, SLS and COM-2.

The PSMS is self-tested automatically on a continuous basis from the
digital side of all input modules to the digital side of all output modules.
Continuous automatic self-testing encompasses all PSMS safety-related
functions including actuation logic functions. The continuous automatic
self-testing also encompasses all data communications within a PSMS
train, between PSMS trains and between the PSMS and PCMS. The
continuous automatic self-testing is described in Reference 3 and
Reference 5.

The MIC is a diverse check of the PSMS software memory integrity to
ensure there is no change to the internal PSMS software that would impact
its functional operation, including actuation logic functions or the
continuous automatic self-testing. The MIC is described in Reference 3 and
Reference 5.

The capability to generate continuous automatic self-testing fault alarms
shall be confirmed OPERABLE during the MIC.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

The complete operability check from the Safety VDUs (S-VDU) input MIC-03-16-0
device to the Safety Logic System (SLS) output device is performed by the | 9007
combination of the continuous automatic self-testing for the digital devices
(Safety VDU processors, COM-2, SLS and digital communication
interfaces), the SAFETY VDU TEST (SR 3.3.4.2), MIC for the Safety VDU
processors, COM-2 and SLS (SR 3.3.4.5) and TADOT for SLS outputs (SR
3.3.4.6). The SAFETY VDU TEST, MIC, and TADOT, which are manual
tests, overlap with the continuous automatic self-testing and confirm the
functioning of the continuous automatic self-testing.

The complete operability check from the measurement channel sensing
device to the S-VDU is performed by the combination of the continuous
automatic self-testing for the digital devices (Safety VDU processors and
RPS. and digital communication interfaces). the SAFETY VDU TEST (SR
3.3.4.2). MIC for the Safety VDU processors and RPS (SR 3.3.4.5), the
continuous automatic CHANNEL CHECK (SR 3.3.4.3) and the CHANNEL
CALIBRATION (SR 3.3.4.4). The CHANNEL CALIBRATION, MIC and
Safety VDU TEST, which are manual tests, overlap with the continuous
automatic self-testing and confirm the functioning of the continuous
automatic self-testing.

The Surveillance Freqguency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.4.6

SR 3.3.4.6 is the performance of a TADOT for the Actuation Outputs of
each required train for each RSC Control Function. This test actuates the
outputs of the SLS for all components required to achieve and maintain
safe shutdown. Therefore, this test is typically conducted in conjunction
with testing the plant process components. Since this test is conducted in
conjunction with testing for plant process components, this test may be
conducted more frequently, as may be required for the plant process

components.

The Surveillance Freguency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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BASES
REFERENCES 1. 10 CFR 50, Appendix A, GDC 19.
2. 10 CFR 50.36.
3. MUAP-07004-P {Preprietary)and-MUAR-07004-NP-
Nen-Proprietary), Revision 7, “Safety 1&C System Description and
Design Process.”
4. FSAR Section 7.4.4-
5. MUAP-07005-P {Preprietary)and-MUIAR-07005-NP-
Nen-Proprietary), Revision 8, “Safety System Digital Platform —
MELTAC.”
6. MUAP-09022-P, Revision 2, “US-APWR Instrument Setpoint
Methodology.”
7. FSAR Section 7.1.3.14.
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Table B 3.3.4-1 (Sheet 1 of 2)

RSC

B3.34

Remote Shutdown Console Instrumentation

FUNCTION

REQUIRED

NUMBER OF CHANNELS

Reactor Coolant System

a. Pressurizer Water Level

b. Pressurizer Pressure

c. Reactor Coolant Hot Leg Temperature (Wide Range)

d. Reactor Coolant Cold Leg Temperature (Wide Range)

e. Reactor Coolant Pressure

Safety Injection System

a. Safety Injection Pump Discharge Flow

b. Safety Injection Pump Minimum Flow

c. Safety Injection Pump Discharge Pressure

d. Safety Injection Pump Suction Pressure

e. Accumulator Pressure

Residual Heat Removal System

a. CS/RHR Hx Outlet Temperature

b. CS/RHR Pump Discharge Flow

c. CS/RHR Pump Minimum Flow

d. CS/RHR Pump Discharge Pressure

e. CS/RHR Pump Suction Pressure

EFW Pit Water Level

a. EFW Pit Water Level

b. EFW Flow

c. EFW Pump Discharge Pressure

Condensate and Feedwater System

SG Water Level (Wide Range)

N W W NN

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Tank

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump

2 per Pit
1 per SG

1 per Required Pump

1 per SG
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Table B 3.3.4-1 (Sheet 2 of 2)

RSC
B3.34

Remote Shutdown Console Instrumentation

FUNCTION

REQUIRED
NUMBER OF CHANNELS

10.

1.

Main Steam Supply System

a. Main Steam Line Pressure

Component Cooling Water System

a. CCW Surge Tank Water Level

b. CCW Header Pressure

c. CCW Header Flow

d. CCW Supply Temperature

Essential Service Water System

a. CCW Hx ESW Flow

b. ESW Header Pressure

Refueling Water Storage System

a. RWSP Water Level (Wide Range)

Nuclear Instrumentation

a. Source Range Neutron Flux

UHS Instrumentation

a. UHS Basin Water level

b. UHS Basin Temperature

2 per Line

1 per Required Tank
Compartment

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump

N

N

2 per Basin
1 per Basin
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B 3.34
Table B 3.3.4-2 (Sheet 1 of 3)
Remote Shutdown Console Control
REQUIRED
EUNCTION NUMBER OF TRAINS

1. Reactor Trip System

a.

Reactor Trip Breaker

2. Reactor Coolant System

a.
b.
c.

d.

Safety Depressurization Valve

Safety Depressurization Valve Block Valve

Pressurizer Heater Backup Group

Reactor Vessel (RV) Vent Valve

3. Chemical Volume Control System

a.

Seal Water Return Line Isolation Valve

Safety Injection System

a.

b.

g.
h.

Safety Injection Pump (SIP)

SIPs Suction Isolation Valve

SIPs Discharge Containment Isolation Valve

Direct Vessel Safety Injection Line Valve

Emergency Letdown Line Isolation Valve

Accumulator Discharge Valve

ACC Nitrogen Supply Line Isolation Valve

ACC Nitrogen Discharge Valve

5. Residual Heat Removal System

a.

b.

CS/RHR Pump

CS/RHR Pump Hot Leg Isolation Valve

CS/RHR Pumps RWSP Suction Isolation Valve

RHR Discharge Line Containment Isolation Valve

3 (2 Breakers per Train)

RHR Flow Control Valve

CS/RHR Pump Full-Flow Test Line Stop Valve

w NN

2 per Line

2 per Line

3

1 per Required Pump

1 per Required Pump

1 per Required Pump

2 per Line
1 per Tank
1 per Tank
2 per Tank

3

1 per Required Pump
(2 Valves per train)

1 per Required Pump

1 per Required Pump

1 per Required Pump

1 per Required Pump
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Table B 3.3.4-2 (Sheet 2 of 3)

Remote Shutdown Console Control

RSC
B3.34

FUNCTION

REQUIRED
NUMBER OF TRAINS

6. Emergency Feedwater System

a. EFW Pump (Motor-Driven or Turbine Driven) 3

b. EFW Control Valve 1 per SG

c. EFW Isolation Valve 1 per SG

d. T/D-EFW Pump MS Line Steam Isolation Valve 1 per Required Pump

e. T/D-EFW Pump Actuation Valve 1 per Required Pump
7. Main Steam Supply System

a. Main Steam Depressurization Valve 1 per SG

b. Main Steam Relief Valve Block Valve 1 per SG

c. Main Steam Isolation Valve 1 per SG

d. Main Steam Bypass Isolation Valve 1 per SG
8. Component Cooling Water System

a. CCW Pump 3

b. CS/RHR Hx CCW Outlet Valve 1 per Required Pump
9. Essential Service Water System

a. ESW Pump 3

b. ESW Pump Discharge Valve 1 per Required Pump
10. Steam Generator Blowdown System

a. SGBD Line Containment Isolation Valve 1 per SG

b. SGBD Line Isolation Valve 1 per SG

c. SGBD Sampling Line Containment Isolation Valve 1 per SG
11. Heating, Ventilation, and Air Conditioning

a. MCR Air Handling Unit & Damper 3

b. Class 1E Electrical Room Air Handling Unit & Damper 3

c. Class 1E Electrical Room Return Air Fan 3
COMANCHE PEAK — UNITS 3 AND 4 B 3.3.4-13 Revision2
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RSC

B3.34
Table B 3.3.4-2 (Sheet 3 of 3)
Remote Shutdown Console Control
FUNCTION NUM%AINS
d. Class 1E Battery Room Exhaust Fan & Damper 3
e. Class 1E Electrical Room In-duct heater 3
f. CCW Pump Area Air Handling Unit 3
g. Essential Chiller Unit Area Air Handling Unit 3
h. EEW Pump Area Air Handling Unit 3
i. Essential Chiller Unit 3
j- Essential Chilled Water Pump & Valves 3

12. UHS Components

a.

b.

UHS Cooling Tower Fans

UHS Transfer Pump

UHS Transfer Pump Discharge Valve

UHS Transfer Line Basin Inlet Valve

UHS Basin Blowdown Control Valve

ESW Pump Discharge Strainer Backwash Isolation
Valve to ESWS blowdown main header

ESWS Blowdown Main Header Isolation Valve to CWS
blowdown main header

ESW Pump Room Exhaust Fan

UHS Transfer Pump Room Exhaust Fan

ESW Pump Room Unit Heater

UHS Transfer Pump Room Unit Heater

1 per Required ESW Pump

3

1 per Required UHS Transfer

Pump
1 per Required ESW Pump

1 per Required ESW Pump

1 per Required ESW Pump

1

1 per Required ESW Pump

1 per Required UHS Transfer

Pump

1 per Required Fan

1 per Required Fan
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LOP Class 1E GTG Start Instrumentation
B 3.3.5

B 3.3 INSTRUMENTATION
B 3.3.5 Loss of Power (LOP) Class 1E Gas Turbine Generator (GTG) Start Instrumentation

BASES

BACKGROUND The Class 1E GTGs provide a source of emergency power when offsite | MIC-03-16-0
power is either unavailable or is insufficiently stable to allow safe unit 0007
operation. Undervoltage protection will generate an LOP start if a loss of
voltage or degraded voltage condition occurs in the switchyard. There are
four LOP start signals, one for each 6.9 kV Class 1E bus.

Field Sensors | MIC-03-16-0
- 0007
Three undervoltage relays with inverse time characteristics are provided on

each 6.9 kV Class 1E bus for detecting a sustained degraded voltage

condition or a loss of bus voltage. TheSignals from the undervoltage relays |MIC-03-16-0
are interfaced to ESFAS. 0007

ESFAS and SLS

Signals from the undervoltage relays are combined in a two-out-of-three
actuation logic_within the ESFAS to generate an LOP signal when the
voltage is dropped before reaching the loss of voltage limit for a short time
or before reaching the degraded voltage limit for a long time. The LOP_ MIC-03-16-0
signal is interfaced from the ESFAS via internal digital data communication [°%07

to the SLS controllers of the PSMS. which provide the GTG actuation logic,
GTG control system and GTG control output. The GTG actuation logic
combines manual and automatic start demands, with other GTG control
interlocks: the GTG control system provides continuous closed loop control
of the GTG via the GTG control output. The LOP start actuation is
described in Reference 1.

MIC-03-16-0
0007

Allowable Values and LOP Class 1E GTG Start Instrumentation Setpoints

The Nominal Trip Setpoint and Allowable Value are recorded and MIC-03-16-0
maintained in a document established by the Setpoint Control Program 0007
(SCP).
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LOP Class 1E GTG Start Instrumentation
B 3.3.5

BACKGROUND (Continued)

The Allowable Value in conjunction with the Nominal Trip Setpoint and LCO
establishes the threshold for Engineered Safety Features Actuation System
(ESFAS) action to prevent exceeding acceptable limits such that the
consequences of Postulated Accidents (PAs) will be acceptable. The
Allowable Value is considered a limiting value such that a channel is
OPERABLE if the setpoint is found not to exceed the Allowable Value
during the CHANNEL CALIBRATION (Ref. 7). Note that although a channel
is OPERABLE under these circumstances, the setpoint shall be left
adjusted to within the established Calibration Tolerance band of the
setpoint in accordance with uncertainty assumptions stated in the
referenced setpoint methodology (as-left-criteria), and confirmed to be
operating within the statistical allowances of the uncertainty terms
assigned. The Calibration Tolerance is recorded and maintained in a
document established by the SCP.

If the as-found value of the device is found to have exceeded the Allowable
Value, or the as-left value of the device cannot be adjusted to the value
within the Calibration Tolerance, the device would be considered
inoperable from a Technical Specification perspective. This requires
corrective action including those actions required by 10 CFR 50.36 when
automatic protective devices do not function as required.

Setpoints adjusted consistent with the requirements of SeetierSpecification
5.5.21, SCP ensure that the consequences of accidents will be acceptable,
providingprovided the unit is operated from within the LCOs at the onset of
the accident and that the equipment functions as designed. The time delay-
efrequired to start the Class 1E GTG-starting, which is initiated by EOOPRthe

LOP signal, is considered-asrritigation-system-time-delay in the analysis
presented in FSAR Chapter 15_(Ref. 6).

pe#e#mmg—as—ateqw%ed—The Nommal Trlp Setoomt entered |nto the LOP

binary sensor is more conservative than that specified by the Analytical
Limit. The Nominal Trip Setpoint accounts for measurement errors
detectable by the CHANNEL CALIBRATION and other unmeasurable
errors (such as the effects of anticipated environmental conditions), which
are both considered in the Allowable Value for the LOP Nominal Trip
Setpoint, which is checked during CHANNEL CALIBRATION. If the
measuredas-found value of the LOP setpoint does not exceed the
Allowable Value, the refayychannel is considered OPERABLE. Operation
with a trip setpoint less conservative than the rNominal Trip Setpoint, but
within the Allowable Value, is acceptable provided that operation and
testing is consistent with the assumptions of the unit specific setpoint
calculation.
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BASES

LOP Class 1E GTG Start Instrumentation
B 3.3.5

BACKGROUND (Continued)

Within the Protection and Safety Monitoring System (PSMS), LOP Time MIC-03-16-0
Delays are digital settings maintained in non-volatile software memory 0007
within each ESFAS train. Digital settings have no potential for variation due
to time, environmental drift or component aging; therefore, these digital
settings have no surveillance tolerance. Each train of the process control
equipment has continuous automatic self-testing, which verifies that the
digital Time Delay settings are correct. Time Delays are also verified
periodically through a diverse software MEMORY INTEGRITY CHECK

(MIC).

APPLICABLE
SAFETY
ANALYSES

The LOP Class 1E GTG start instrumentation is required for the
Engineered Safety Features (ESF) Systems to function in any accident with
a loss of offsite power. Its design basis is that of the ESF Actuation System
(ESFAS) Accident analyses credit the loading of the Class 1E GTG based
on the loss of offsite power during a loss of coolant accident (LOCA). The
actual Class 1E GTG start has historically been associated with the ESFAS
actuation. The Class 1E GTG loading has been included in the delay time
associated with each safety system component requiring Class 1E GTG
supplied power following a loss of offsite power. The analyses assume a
non-mechanistic Class 1E GTG loading, which does not explicitly account
for each individual component of loss of power detection and subsequent
actions.

The required channels of LOP Class 1E GTG start instrumentation, in
conjunction with the ESF systems powered from the Class 1E GTGs,
provide unit protection in the event of any of the analyzed accidents
discussed in FSAR Chapter 15, in which a loss of offsite power is assumed.

The delay times assumed in the safety analysis for the ESF equipment

include the 400-secend-Class 1E GTG start delay, and the appropriate | MIC-03-16-0
sequencing delay, if applicable. The response times for ESFAS actuated 0007
equipment in LCO 3.3.2, "Engineered Safety Features Actuation System | MIC-03-16-0
(ESFAS) Instrumentation," include the appropriate Class 1E GTG loading 0007

and sequencing delay.

The LOP Class 1E GTG start instrumentation channels satisfy Criterion 3
of 10 CFR 50.36(c)(2)(ii) (Ref. 4).
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LOP Class 1E GTG Start Instrumentation

B 3.35
BASES
LCO The Loss of Power (LOP) Class 1E Gas Turbine Generator (GTG) Start MIC-03-16-0
Instrumentation shall be OPERABLE for each bus that is required to be 0007

OPERABLE.

The LCO for LOP Class 1E GTG start instrumentation requires-that three
OPERABLE channels per required bus of both the loss of voltage and
degraded voltage Funchons—shaH—be—QPER—ABl:E in MODES 1, 2, 3, and 4+

For MODES 5 and 6, three channels per required bus of both the loss of
voltage and degraded voltage Functions shall be OPERABLE whenever
the associated GTG is required to be OPERABLE by LCO 3.8.2, "AC
Sources - Shutdown" to ensure that the automatic start of the GTG is
available when needed.

In addition, for each required bus, the LCO for LOP Class 1E GTG Start
Instrumentation requires the ESFAS actuation logic, GTG actuation logic,
GTG control system and GTG control output in the associated train of the
ESFAS and SLS to be OPERABLE. These loqgic, control and output
functions are collectively referred to as the L OP_Actuation Function. There
are four trains for the LOP Actuation Function. one train for each bus and
its associated GTG.

Loss of the LOP Class 1E GTG Start Instrumentation Function could result
in the delay of safety systems initiation when required. This could lead to
unacceptable consequences during accidents. During the loss of offsite
power the Class 1E GTG powers the motor driven Emergency Feedwater
Pumps. Failure of these pumps to start would leave two turbine driven
pumps, as well as an increased potential for a loss of decay heat removal
through the secondary system.

APPLICABILITY  The LOP Class 1E GTG StartInstrumentation Functions-arereguiredin- | MIC-03-16-0
MODES 1,23, and -4, as-well-as-whenever the-associated Class 1E GTG- (097

asseera%ed—@lass%@—gwws—rsﬂet—mwﬁed@ue to redundant

components within the PSMS, such as controllers, communication links
and power supplies, an inoperable component may or may not result in an
inoperable channel or train. WWhere an inoperable component results in an
inoperable required channel or train, LCOs are entered. For inoperable
components that do not result in inoperable channels or trains, LCOs are
not entered.
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B 3.3.5

APPLICABILITY (continued)

The LOP GTG Start Instrumentation Functions are required in MODES 1, |MIC-03-16-0
2. 3. and 4 because ESF Functions are designed to provide protection in 0007
these MODES. This Function is also required in MODE 5 or 6 whenever the
required GTG must be OPERABLE so that it can perform its function on an
LOP or degraded power to its associated bus.

ACTIONS

In the event a channel Nominal Trip Setpoint is found non-conservative with |MIC-03-16-0
respect to the Allowable Value, or the channel_or train is found inoperable, 0007

then the function that channel_or train provides must be declared
inoperable and the LCO Condition entered for the particular protection
function affected.

Because the required channels are specified on a per bus basis, the
Condition may be entered separately for each bus as appropriate.

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

In all cases where the LCO states “Restore channel or train to OPERABLE | MIC-03-16-0
status”, this means restore the required number of channels or trains to

OPERABLE status. Therefore, restoration of an alternate channel or train,

other than the failed channel or train. is also acceptable.

A1l

Condition A applies to the LOP Class 1E GTG startStart Instrumentation | MIC-03-16-0
Functions with one loss of voltage or one degraded voltage channel per 0007
required Class 1E 6.9 kV bus inoperable.

If one channel is inoperable, Required Action A.1 requires that channel to
be placed in trip within 6 hours. With a channel in trip, the LOP Class 1E
GTG start instrumentation channels are configured to provide a
one-out-of-two logic to initiate a trip of the incoming offsite power.

MIC-03-16-0
0007

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.5-5 Revisien2



LOP Class 1E GTG Start Instrumentation
B 3.3.5

BASES

ACTIONS (Continued)

The Completion Time of 6 hours is justified because the two remaining MIC-03-16-0
OPERABLE undervoltage devices for each bus are adequate to perform 0007

the safety function. Since the undervoltage devices are dedicated for each
of the four Class 1E busses, and two undervoltage devices are adequate to
perform the safety function of each bus, the LOP Class 1E GTG Start
Instrumentation Function continues to meet the single failure criterion (i.e..
three GTGs will still actuate if there is an additional undervoltage device
failure on one bus).

The Completion Time of 6 hours is also justified in the US-APWR reliability
and risk analyses, the summary and result of which are documented in
FSAR Chapter 19 (Ref. 5).

A Note is added to allow placing one channel in bypass for up to 4 hours
while performing surveillance testing, provided the other channels on the
same bus are OPERABLE., or one channel is OPERABLE and the other is
placed in the trip condition.

The Bypass Time of 4 hours is justified because the remaining OPERABLE
channels are adequate to perform the safety function. In addition, the
Bypass Time considers that the remaining OPERABLE channels have
continuous automatic self-testing.

The 4 hour Bypass Time is also justified in the US-APWR reliability and risk
analyses, the summary and result of which are documented in FSAR
Chapter 19 (Ref. 5).

B.1

Condition B applies when two or more loss of voltage or two or more

degraded voltage channels per required Class 1E 6.9 kV bus are | MIC-03-16-0
inoperable. 0007

Required Action B.1 requires restoring all but one channel per required
Class 1E 6.9 kV bus to OPERABLE status. The 1 hour Completion Time
should allow ample time to repair most failures and takes into account the
low probability of an event requiring an LOP start occurring during this
interval.

CAa

Condition C applies te-eachwhen one train of the LOP Glass 4E-GTG-start- | MIC-03-16-0
EunetiensActuation Function is inoperable for a required bus. or when the | %907
Required Action and associated Completion Time for Condition A or B are

not met.
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BASES

ACTIONS (Continued)

In these circumstances the Condition(s) specified in LCO 3.8.1, "AC | MIC-03-16-0
Sources - Operating," or LCO 3.8.2, "AC Sources - Shutdown," for the 0007
Class 1E GTG made inoperable by failure of the LOP Class 1E GTG sStart | MIC-03-16-0
Hinstrumentation are required to be entered immediately. The actions of 07
those LCOs provide for adequate compensatory actions to assure unit

safety.

SURVEILLANCE SR 3.3.5.1
REQUIREMENTS

MIC-03-16-0
0007

is the performance of a TADOT for the LOP undervoltage relays and their

interface to the ESFAS. For these tests, the undervoltage relays are
confirmed to actuate with reasonable proximity to the Nominal Trip
Setpoints. Undervoltage trip setpoint Allowable Values are verified during
CHANNEL CALIBRATION (SR 3.3.5.2). Undervoltage Time Delays, which
are implemented in the ESFAS. are verified during MIC (SR 3.3.5.3) for the
ESFAS.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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SURVEILLANCE REQUIREMENTS (continued)

SR 3.35.2

SR 3.3.5.2 is the performance of a TABOTferthe LOP-unrderveliagerelays-
thoir intort he PSMS._ For it y I I e

CHANNEL CALIBRATION for a binary preecess-measurement is a complete
check of the instrument loop, including the sensor and interface to the
PSMS, as described in Reference 2. The test verifies that the channel
responds to measured parameter within the necessary range and accuracy._
CHANNEL CALIBRATION confirms the accuracy of the channel from
sensor to digital Visual Display Unit (VDU) readout, as described in
Reference 2. The CHANNEL CALIBRATION confirms the accuracy of the
channel’s state change at the required setpoint.

CHANNEL CALIBRATIONS must be performed consistent with the
methods and assumptions in SeetiorSpecification 5.5.21 SCP._For binary
measurements, the CHANNEL CALIBRATION confirms the accuracy of the
channel’s state change. The state change must occur within the Allowable
Value of the Nominal Trip Setpoint. Time Delays associated with Loss of
Voltage and Degraded Voltage are recorded and maintained in a document
established by the Setpoint Control Program (SCP) and confirmed through
MIC.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

The equipment that performs the automated CHANNEL CHECK shall be
confirmed OPERABLE, including the capability to generate fault alarms
during the CHANNEL CALIBRATION.
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.3.5.3 MIC-03-16-0
- 0007

SR 3.3.5.3 is the performance of a MIC for the LOP Class 1E GTG Start
Instrumentation. This includes the ESFAS and the SLS.

The PSMS is self-tested automatically on a continuous basis from the
digital side of all input modules to the digital side of all output modules.
Continuous automatic self-testing encompasses all PSMS safety-related
functions including Time Delays. actuation logic functions and continuous
control functions. The continuous automatic self-testing also encompasses
all data communications within a PSMS train, between PSMS trains and
between the PSMS and PCMS. The continuous automatic self-testing is
described in Reference 2 and Reference 3.

The MIC is a diverse check of the PSMS software memory integrity,
consistent with the Setpoint Control Program (SCP). to ensure there is no
change to the internal PSMS software that would impact its functional
operation, including digital Time Delays, actuation logic functions,
continuous control functions or the continuous automatic self-testing. The
MIC is described in Reference 2 and Reference 3.

The capability to generate continuous automatic self-testing fault alarms
shall be confirmed OPERABLE during the MIC.

The complete OPERABILITY check from the measurement channel input
device to the Safety Logic System (SLS) output device is performed by the
combination of the continuous automatic self-testing for the digital devices
(the ESFAS, SLS and data communication interfaces), the TADOT (SR
3.3.5.1) and CHANNEL CALIBRATION (SR 3.3.5.2) for the LOP
undervoltage relays, the MIC (SR 3.3.5.3) and the TADOT for the GTG
control output of the SLS (SR 3.3.5.4). The CHANNEL CALIBRATION,
MIC, and TADOTs. which are manual tests. overlap with the continuous
automatic self-testing and confirm the functioning of the automatic tests.
The MIC is described in Reference 2 and Reference 3.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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SURVEILLANCE REQUIREMENTS (continued)
SR 3.354

SR 3.3.5.4 is the performance of a TADOT for the GTG control outputs of '(\)/'(18%03-16-0
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BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3355 MIC-03-16-0
- 0007

Fherefore;The scope of this TADOT is limited to the GTG control outputs of
the SLS, including the interface of those outputs to the GTG. However, this

test is typically conducted in conjunctlon with testing the Glass—’l—E complete

deviees- including the fuel system and other GTG engine components, in
accordance with LCO 3.8.1. Since this test is conducted in conjunction with
testing ferthe Glass4+E-GTG_components, this test may be conducted
more frequently, as may be required for the Glass4+=-GTG_components.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

REFERENCES 1. FSAR Section 8.3.1.

2. MUAP-07004-P-(Preprietary-ane-MUAR-07004-NP- MIC-03-16-0
Nen-Preprietary), Revision 7, “Safety I&C System Description and 0007

Design Process.”

3. MUAP-07005-P-{Preprietary-ane-MIARP-07005-NP- MIC-03-16-0
Noen-Proprietary), Revision 8, “Safety System Digital Platform— 0007
-MELTAC-.”

4. 10 CFR 50.36.

5. FSAR Chapter 19. MIC-03-16-0
0007

6. FSAR Chapter 15.

7. MUAP-09022-P, Revision 2, “US-APWR Instrument Setpoint
Methodology.”
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B 3.3.6

B 3.3 INSTRUMENTATION
B 3.3.6 Diverse Actuation System (DAS) Instrumentation

BASES

BACKGROUND The Diverse Actuation System (DAS) provides non-Class 1E backup
controls in case of beyond design basis common-cause failure (CCF) of the
digital 1&C systems. CCF is a condition that concurrently affects all safety | MIC-03-16-0
and non-safety systems that contain the same digital software. CCF is 0007
considered for the Protection and Safety Monitoring System (PSMS) and
the Plant Control and Monitoring System (PCMS). The DAS is not credited
for mitigating accidents in the FSAR Chapter 15_(Ref. 6) analyses.

To initiate fReactor £Trip, the DAS uses equipment that is diverse from the
PSMS equipment (hardware and software)_that is used to initiate a
fReactor £Trip. This diversity does not include the analog input sensors or
analog signal distribution devices.

To initiate ESF functions including {Turbine £Trip, the DAS uses equipment |MIC-03-16-0
that is diverse from the PSMS software. This diversity does not include the 0007
analog input sensors or analog signal distribution devices, or the final solid

state Actuation Outputs in the PSMS, which are referred to as Power

Interface_(PIF) modules. | g/lolg%%_m_o

The DAS includes manual and automatic initiation capability.

ESAR GhapterZDefense-in-Depth and Diversity (Ref._1) and FSAR Section |MIC-03-16-0
7.8 (Ref. 3) provides a description of the DAS. 0007

The DAS ilnstrumentation is segmented into threefour distinct but
interconnected modules as described in FSAR-Chapterthe
Defense-in-Depth and Diversity report (Ref. 1) and FSAR Section 7.8 (Ref.
3), and as identified below:

1. Field transmitters or process sensors: provide a measurable
electronic signal based upon the physical characteristics of the
parameter being measured. The DAS shares field transmitters and
process sensors, and signal distribution devices with the PSMS.

2. The Diverse Automatic Actuation Cabinet (DAAC): provides signal
conditioning, analog bistables for setpoint comparison, process | MIC-03-16-0
algorithm actuation, compatible electrical signal output to actuation 0007
devices, and control room indications. DAAC outputs provide the
means to_actuate the Rod Drive Motor-Generator Set Trip Devices |MIC-03-16-0
which interrupt power tefrom the Rod Drive Motor-Generator sets 0007
for rfReactor {Trip.-and DAAC outputs also provide the means to
actuate tTurbine tTrip and other ESF functions, through the Power
Interface modules of the PSMS._There are four DAACs. Each is
referred to as a DAAC subsystem.
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DAS Instrumentation

B 3.3.6
BASES
BACKGROUND (continued)
3. Diverse Human System Interface Panel (DHP): provides
indications, alarms and Manual Initiation controls for DAS.
4. The Rod Drive Motor-Generator Set Trip Devices are actuated by |,(\)AO|(CJ:%O3-16-O

output signals from the DAACs to interrupt power from the Rod
Drive Motor-Generator Sets for Reactor Trip.

Field Transmitters or Sensors

To meet the design demands for redundancy and reliability, four field
transmitters or sensors are used to measure each unit parameter. To
account for the calibration tolerances and instrument drift, which are
assumed to occur between calibrations, statistical allowances are provided
in the Nominal £Trip sSetpoint and Allowable Values. The OPERABILITY of |MIC-03-16-0
each_channel from the transmitter or sensor through the signal distribution | %9%7
device is determined by either-"as-found" and “as-left” calibration data
evaluated during the CHANNEL CALIBRATION-e+, and by gualitative-
assessmentof-field-transmitterorsenserasrelated-te-the channel behavior
observed during performance of the CHANNEL CHECK. Since all DAS
measurement channels are shared with the PSMS, the PSMS CHANNEL
CALIBRATION and CHANNEL CHECK also confirm OPERABILITY of the
DAS instrumentation from the transmitter or sensor through the signal
distribution device.

DAAC SigralPrecessingProcess Control Equipment

For each DAS automatic actuation function, gererathy-four channels of
process control equipment are used in each BASDAAC subsystem for the
signal processing of unit parameters measured by the field instruments.
The process control equipment provides signal conditioning,-sermparable | MIC-03-16-0
output signals for instruments located on the DHP, and analog comparison 0007

of measured input signals with setpoints established by the D3 Coping

Analysis_(Ref. 2). These analog setpoints are recorded and maintained in a | MIC-03-16-0
document established by the Setpoint Control Program (SCP). If the 0007
measured value of a unit parameter exceeds the predetermined setpoint,

an_binary output from a DAAC analog bistable is forwarded to the DAAC | MIC-03-16-0
voting logic for decision evaluation. Channels are isolated in the PSMS 0007

prior to their interface to the DAAC subsystems.

In each DAAC subsystem Fareefour channels with a-two-out-of-threefour | MIC-03-16-0
logic are soisicri-te-previdethe—reguired—reliabliy—and- 0007
redundaneyprovided for each parameter. If one channel fails in a direction
that would not result in a partial Function trip, the Function is still
OPERABLE with a two-out-of-twethree logic. If one channel fails, such that |MIC-03-16-0
a partial Function trip occurs, a spurious trip will not occur and the Function 0007
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BACKGROUND (continued)

is still OPERABLE with a one-out-of-twethree logic. Two channels are MIC-03-16-0
necessary to generate a trip or ESF actuation, and since the DAS needs to 0007
function with a concurrent fire or flood in any PSMS 1&C equipment room,
which is where these signals originate. three channels are required. A
channel of process control equipment consists of the signal path from field
transmitter or sensor through the analog bistable in each DAAC.

The DAAC includes provisions to bypass a failed channel to prevent
spurious trip/ or actuation conditions.

il o DAAC I il i . 0.
torbine-trip-er-ESF-aetuationr—The measurement channels are designed
such that testing may be accomplished while the reactor is at power and
without causing trip/or actuation. FhareeFour measurement channels are | MIC-03-16-0
provided for each function-te-alew, which allows one_channel to be taken 0007

out of service with no operational restrictions.

The OPERABILITY of the DAAC process control equipment is determined | MIC-03-16-0
by a CHANNEL OPERATIONAL TEST (COT) and by an ACTUATION 0007
LOGIC TEST. The COT overlaps with the CHANNEL CALIBRATION and
the ACTUATION LOGIC TEST overlaps with the COT. OPERABILITY of
the interface from each DAAC to the PSMS PIF modules and to the Rod
Drive Motor-Generator Set Trip Devices is determined by a TRIP
ACTUATING DEVICE OPERATIONAL TEST (TADOQOT), which overlaps with
the ACTUATION LOGIC TEST.

Allowable Values and DAS Setpoints

The CHANNEL CALIBRATION verifies the accuracy of the measurement | MIC-03-16-0
channels at five calibration settings corresponding to 0%, 25%. 50%. 75% |07

and 100% of the instrument range. If the as-found value of the device is
found to have exceeded the Allowable Value. or the as-left value of the
device cannot be adjusted to a value within the Calibration Tolerance, the
device would be considered inoperable from a technical specification
perspective. This requires corrective action including those actions required
by 10 CFR 50.36 when automatic protective devices do not function as
required. Since DAS measurement channels are shared with the PSMS,
the PSMS Reactor Trip or ESFAS Functions establish the accuracy
requirements for the channel, including the Allowable Value and Calibration
Tolerance for CHANNEL CALIBRATION.
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BACKGROUND (continued)

Fhe-trip-setpeintsRequlatory guidance (Ref. 8) allows best estimate
methods for analysis that demonstrate adequate coping for Anticipated
Operational Occurrences (AOOs) and Postulated Accidents (PA) with
concurrent CCF. Therefore, the Nominal Trip Setpoints used in the DAAC_
analog bistables are based-en-the analytical limits statedspecified in the D3
Coping Analysis—Fhese-setpeints (Ref. 2), with no channel uncertainty and

no safety margin, in accordance with the setpoint methodology (Ref. 7).
This results in analog setpoints that are genreralhy-less conservative than
the corresponding_digital setpoints in the PSMS to allewensure the PSMS
toactuateactuates first. If the PSMS actuates, DAS actuation is blocked._
For plant operators, DAS actuation is indicative of an accident with a
concurrent CCF in the PSMS, which prompts the use of special emergency

procedures for beyond design basis plant conditions. Therefore, avoiding
unnecessary DAS actuation is an important design basis consideration.

The selection of thesethe DAS analytical limits and corresponding trip
setpoints is such that adequate protection is provided when al-sensor and
processing t|me delays are taken |nto account Ie—a#ew—fer—ea#b#aﬂen—

éeteetable—by—t-he—GGLanaJeg—The AIIowabIe Value for the Nomlnal Trip

Setpoint serves as the Technical Specification OPERABILITY limit for the
purpose of the COT-analeg. Since the Nominal Trip Setpoints for DAS are
set at the analytical limits in the D3 Coping Analysis (Ref. 2), the Allowable

Value is established only to identify unexpected measurement error. One
example of sueh-a-change-ir-measurement error is drift during the
surveillance interval. If the measured-setpeintas-found value does not
exceed the Allowable Value, the analog bistable is considered OPERABLE.

The Nominal £Trip sSetpoint is the value at which the analog bistable is set
and is the expected value to be achieved during ealibratiorCOT. The
Nominal £Trip sSetpoint value ensures the D3 Coping Analysis (Ref. 2)
limits are met fersurveillanee-interval-seleeted-when a ehanneHsadjusted-
baceden—ciniedchannel vresraintice—~ rybiciableis censidereddebe
properly adjusted whenthe"asleft" setpeint-value-is-withinthe-bandfor
SlEAR RS A LA O ursereinballsvenee-e——raslcealibaton—=
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BACKGROUND (continued)
. " H " : _ H MIC-03-16-0

'IHEEIIal'It'IES) forthe ourposes-of COT alqalsg and-CHANNE! 0007
GALIBRATON-A DAS analog bistable is considered to be properly

adjusted when the "as-left" value is within the specified calibration
tolerance around the Nominal Trip Setpoint.

OPERABLE channels, with calibration settings and Nominal Trip sSetpoints
consistent with the requirements of the Allowable Value ensure that the
consequences of AOOs and PAs will be acceptable, previdingprovided the |MIC-03-16-0
unit is operated from within the LCOs at the onset of the AOO or PA and the

equipment functions as designed. The calibration setting Allowable Values, |MIC-03-16-0
and the Nominal Trip Setpoints and corresponding Allowable Values. are  |%%7
recorded and maintained in a document established by the SCP. The
setpoint methodology identified in the SCP (Ref. 7), is used to calculate the
Allowable Values and Nominal Trip Setpoints.

The “expected as-found value” shall be as specified in the plant-specific
setpoint analysis. The expected as-found value reflects the expected
normal drift of actual plant equipment, so that a degraded device can be
identified before the Allowable Value limit is reached. The expected
as-found value is also referred to as the Performance Test Acceptance
Criteria (PTAC). The PTAC. recorded and maintained in a document
established by the SCP, is applicable to DAS automatic trip and actuation
Eunctions.

Each channel of the process control equipment can be tested entirewhile
in service to verify that the_ measurement channel signal or analog bistable
setpoint accuracy is within the specified allowance requirements. Once a
designated channel is taken out of service for testing, the field transmitter | MIC-03-16-0
or sensor is stimulated or a simulated signal is injected in place of the field 0007
instrument signal. The process equipment for the channel in test is then

tested, verified, and calibrated. SRs for the channels are specified in the

SRs section.

DAAC Actuation Logic and Actuation Outputs

There are four DAAC subsystems. Each DAAC subsystem processes each |MIC-03-16-0
of the four measurement channels from the PSMS throuqh separate analog 0007
bistables..
the—agﬂal—preeesa-ng—equment—mstabtes—The DAAC Actuatlon Locuc
processes the outputs from the DAAC analog bistables through
two-out-of-four voting logic. The outputs from the voting logic for one or
more parameters are combined to generate the DAAC outputs for Reactor
Trip, Turbine Trip and ESF actuation.

The DAAC subsystems also process the signals and generate the
Actuation Outputs for the Manual Initiation and Manual Control Functions.
For Functions that have both automatic and manual signals, the signals are
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combined in each DAAC subsystem to generate a common Actuation MIC-03-16-0
Output. 0007

To prevent spurious actuation#we_and loss of the functions due to one
DAAC subsystem failure, the output signals from four DAAC subsystems-ef
BAAGC, each performing the same functions, are previdedcombined in a two-
-out--of--two voting logic after taking one-out-of-two voting logic twice. If the
same Function outputs are generated from a selective two DAAC
subsystems (i.e., DAAC1 or DAAC3, concurrent with DAAC2 or DAAC4), a
Reactor Trip, Turbine Trip and/or ESF actuation will result.

The DAS needs to function with a concurrent fire or flood in any PSMS 1&C
equipment room, which is were these subsystems are located. All four
DAAC subsystems are required because the outputs of the DAAC
subsystems are configured in a selective two-out-of-four configuration, not
a full two-out-of-four configuration.

The subsystems are designed such that testing may be accomplished while
the reactor is at power and without causing trg/Reactor Trip, Turbine Trip or |MIC-03-16-0
ESF actuation. If one subsystem is actuated for maintenance or test 0007

purposes, therevill-benereastortripturbingtrs-or =28 = astuatien

Functions for Reactor Trip, Turbine Trip or ESF actuation are maintained
for the unit. hethcuboyctemsoreasivated o reasteririnturbingtrin-
andlerESFaetuationwillresult—Each_DAAC subsystem is packaged in its
own cabinet forto satisfy physical and-electrical-separation to-satisfy-
separatierand-rdependenee-requirements. The system has been
designed to not trip/ or actuate in the event of a loss of power, to prevent
spurious actuation.

The DAAC performs the decision logic for actuating a rfReactor £Trip, MIC-03-16-0
fTurbine £Trip or ESF actuation, generates the electrical output signal that 0007
will initiate the required trip or actuation, and provides the status,
permissive, and annunciator output signals to the mMain eControl fRoom_ | MIC-03-16-0
(MCR) of the unit. 0007
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DAS Instrumentation
B 3.3.6

BASES

BACKGROUND (continued)

The OPERABILITY of the DAAC Actuation Logic Function is determined by | MIC-03-16-0
an ACTUATION LOGIC TEST. The ACTUATION LOGIC TEST overlaps ~ [9907
with the COT.

The OPERABILITY of DAAC Actuation Outputs for ESF functions and
Turbine Trip, which interface from each DAAC to the PIF modules in the
PSMS, is determined by a TADOT (SR 3.3.6.5) which overlaps with the
ACTUATION LOGIC TEST. When PIF modules are actuated frem-the-
PSMS--either during the ESFAS Instrumentation TADOT (SR 3.3.2.3) or for
testing or control_of ESF plant components, the PSMSSafety Logic System
(SLS) output signals overlap with the DAAC output signals within the Pewer
PSMS-cempenentsispert60-3-3:-2-PIF modules.

The OPERABILITY of DAAC Actuation Outputs for Reactor Trip, which
interface from each DAAC to the Rod Drive Motor-Generator Set Trip
Devices. and the OPERABILITY of the Rod Drive Motor-Generator Set Trip
Devices themselves, is determined by a TADOT (SR 3.3.6.6) which
overlaps with the ACTUATION LOGIC TEST.

Rod Drive Motor-Generator setsSet Trip Devices

The Rod Drive Motor-Generator sets are the electrical power supply for the
control rod drive mechanisms (CRDMs). FrppingActuating the Rod Drive | MIC-03-16-0
Motor-Generator sets-trip-devieesSet Trip Devices interrupts power to the 0007
CRDMs, which allows the control rod shutdown banks and control banks to
fall into the core by gravity. There are two Rod Drive Motor-Generator
sSets operating in parallel- to power all rods. Each has its own Rod Drive | MIC-03-16-0
Motor-Generator Set Trip Device. The DAS trips both Rod Drive 0007
Motor-Generator sets-trip-devieesSet Trip Devices.

The DAS interfaces to the Rod Drive Motor-Generator sets-isSet Trip
DeV|ces are via hardW|red C|rCU|t—'Fh+s—mfeeFﬁaee—may—be—tested—W|¥h—He—

tripping of each Motor-Generator Set and the associated DAS interface
may be tested one at a time, with no Reactor Trip. Actual tripping of each
Rod Drive Motor-Generator Set may be tested from the DAS.
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BASES

DAS Instrumentation
B 3.3.6

BACKGROUND (continued)

Diverse Human System Interface Panel (DHP)

The DHP provides Manual Initiation switches for all DAS automatic

actuation functions and for additional functions that are required, per the D3

Coping Analysis_(Ref. 2), to control all critical safety functions. Manual MIC-03-16-0
Initiation_and Control switches are not redundant. To prevent spurious 0007
actuation due to a failure of any of the above switches, a separate manual

actuation pPermissive sSwitch is provided. This is referred to as the | MIC-03-16-0
“Permissive Switch for DAS HSI.” 0007
The Manual Initiation and Manual Control switches interface to DAAC MIC-03-16-0

subsystems 1 and 3, and the Permissive Switch for DAS HSI interface to 0007

DAAC subsystems 2 and 4. Manual Initiation/Control signals and
Permissive signals are combined with automatic actuation signals to
generate the same DAS outputs. Therefore, as for automatic signals, if the
same Manual Initiation/Control Function outputs are generated from a
selective two DAAC subsystems (i.e.. DAAC1 or DAAC3, concurrent with
DAAC?2 or DAACA4), a Reactor Trip, Turbine Trip and/or ESF actuation will
result.

The OPERABILITY of the DHP Manual Initiation/Control and Permissive
switches, including the interface to the DAAC subsystems and the interface
from the DAAC subsystems to the PSMS PIF modules, is determined by a
TADOT (SR 3.3.6.5). The OPERABILITY of the DHP Manual
Initiation/Control and Permissive switches, including the interface to the
DAAC subsystems and the interface from the DAAC subsystems to the
Rod Drive Motor-Generator Set Trip Devices, is determined by a TADOT
(SR 3.3.6.6). These TADQOTs overlap with the ACTUATION LOGIC TEST.

The DHP also provides indicationsper_and alarms to support the manual
actions credited in the D3 Coping Analysis;_(Ref. 2), and to monitor altand

control critical safety functions.

APPLICABLE
SAFETY
ANALYSES, LCO,
and
APPLICABILITY

The DAS is required to provide a diverse capability to trip the reactor and
actuate the specified safety-related equipment. The DAS is not credited for
mitigating accidents in the FSAR Chapter 15 safety analyses. The DAS
satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii) (Ref. 5).

The DAS LCO provides the requirements for the OPERABILITY of the DAS
necessary to place the reactor in a shutdown condition and to remove
decay heat in the event that required PSMS components do not function
due to CCF.
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DAS Instrumentation
B 3.3.6

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

A DAS measurement channel consists of the measurement device, its MIC-03-16-0
interface to each of the four DAAC subsystems, and the associated 0007
bistable within each of the four DAAC subsystems. A DAS measurement
channel is OPERABLE provided the "as-found" values of the calibration
settings checked during CHANNEL CALIBRATION do not exceed their
associated Allowable Values, and the "as-found" value_of the analog
bistable trip setpoint checked during COT does not exceed its associated
Allowable Value. A-NeminalTrip-Setpoint-may-be-setmore-conservative-

thenthebmiingHe-Selpeintasnesessap inressenseteplant
cenditionrs—Failure of any instrument renders the affected channel{(s)

inoperable and reduces the reliability of the affected Functions.

Due to redundant components within the DAS, such as analog bistables, | MIC-03-16-0
voting logic, time delays and power supplies, an inoperable component 0007

may or may not result in an inoperable channel/subsystem. Where an
inoperable component results in an inoperable required
channel/subsystem, LCOs are entered. For inoperable components that do
not result in inoperable channels/subsystems. LCOs are not entered.

The DAS is required to be OPERABLE in the MODES specified in Table
3.3.6-1. All functions of the DAS are required to be OPERABLE in

MODES 1, 2 and 3 with the pPressurizer pPressure > P-11. |('\)/'0'g703 16-0

DAS functions are as follows:

1. Reactor Trip, Turbine Trip and Main Feedwater Isolation

a. Manual Initiation

The LCO requires 4one channel to be OPERABLE. MIC-03-16-0
FhisThe channel consists of the Reactor Trip, Turbine Trip 0007

and Main Feedwater Isolation - Manual Initiation switch—
Fhisfunctionrequires-operation-of and its interface to DAAC
1 and 3. and the Permissive Switch for DAS HSI and its
interface to DAAC 2 and 4. The Permissive Switch for DAS
HSI is common for all DAS Manual Initiation/Control
Functions. The operator can initiate this-functiona specific | MIC-03-16-0
DAS Function at any time by operation of both of these 0007
switches in the control room. This action will cause

actuation of all components in the same manner as any of

the automatic actuation signals.
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BASES

DAS Instrumentation
B 3.3.6

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

b.

Autematic-Actuation Logic and Actuation Outputs '(\)/'(;(?;03'16'0

This LCO requires twe-charnelsfour DAAC subsystems to
be OPERABLE. Actuation {Logic and Actuation Outputs

consists of all circuitry housed within the DAAC, up to the_
Rod Drive Motor-Generator Set Trip Devices or the Power

Interface modules respoensible-for-actuating the ESF

equipment.

Low Pressurizer Pressure

two-out-of-four voting logic_in each DAAC subsystem. This 0007
automatic function is automatically blocked when status
signals (P-4) are received indicating that the minimum
combination of the RTBs have actuated for the RT function.
The LCO requires 23 Low Pressurizer Pressure channels_for
each DAAC subsystem to be OPERABLE.

There are four Low Pressurizer Pressure channels iawith | MIC-03-16-0

MIC-03-16-0
0007

High Pressurizer Pressure

There are four High Pressurizer Pressure channels iawith | MIC-03-16-0
two-out-of-four voting logic_in each DAAC subsystem. This |0007
automatic function is automatically blocked when status

signals (P-4) are received indicating that the minimum

combination (2-out-of-4) of the RTBs have actuated for the

RT function. The LCO requires 23 High Pressurizer MIC-03-16-0
Pressure channels_for each DAAC subsytem to be |0007
OPERABLE.

Low Steam Generator Water Level

There is one Low SG Water Level channel for each SG (four
total). The LCO requires 1 Low SG Water Level channel for
each DAAC subsystem to be OPERABLE on any 23 Steam
Generators. These signals from each SG are processed

threughwith two-out-of-four voting logic_in each DAAC |M|C—03—16—0

MIC-03-16-0
0007

subsystem. The D3 Coping Analysis_(Ref. 2) demonstrates 0007
that the two-out-of-four voting logic is adequate for all

secondary events including loss of feedwater and SG

rupture. This automatic function is automatically blocked

when status signals (P-4) are received indicating that the
minimum combination (2-out-of-4) of the RTBs have

actuated for the RT function.
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BASES

DAS Instrumentation
B 3.3.6

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

2.

f.

Rod Drive Motor-Generator Set Trip Device '(\)/'0'00%03'16'0

This LCO requires two Rod Drive Motor-Generator sSet

FhisLEO-requirestwo-channels Trip Device subsystems,
one for each Motor-Generator set, to be OPERABLE. Each-

ehannelThis is because each subsystem trips one
Motor-Generator set—Bethand both Motor-Generator sets
must be tripped for this Reactor Trip Function. The DAS
cannot initiate a Reactor Trip with a failure of a Rod Drive
Motor-Generator Set Trip Device.

Emergency Feedwater Actuation

a.

Manual Initiation

Manual Initiation consists of the same features and operates
in the same manner as described for DAS Function 1.a. One |MIC-03-16-0
channel is required to be OPERABLE. 0007

Audtematic-Actuation Logic and Actuation Outputs

AutematiecaActuation iLogic and aActuation eQutputs
consist of the same features and operate in the same
manner as described for DAS Function 1.b. Four MIC-03-16-0
subsystems are required to be OPERABLE. 0007

Low Steam Generator Water Level

The Low Steam Generator Water Level channels consist of

the same features and operate in the same manner as

described for DAS Function 1.e. FhisOne Low SG Water MIC-03-16-0
Level channel for each DAAC subsystem is required to be 0007
OPERABLE on any 3 Steam Generators.

The DAS Emergency Feedwater (EFW) Actuation automatic

function is automatically blocked when status signals are

received indicating that the PSMS ESFAS EFW function has |MIC-03-16-0
actuated correctly. Correct actuation is indicated when 0007
2-eut-ef-4-status signals are received from limit switch | MIC-03-16-0
contacts on the steam inlet valves to the turbine driven EFW 9907
pumps andor from auxiliary contacts on the motor starters | MIC-03-16-0
controlling the motor driven EFW pumps. 0007
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BASES

DAS Instrumentation
B 3.3.6

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

3. ECCS Actuation

a.

Manual Initiation

Manual Initiation consists of the same features and operates
in the same manner as described for DAS Function 1.a. One
channel is required to be OPERABLE.

Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
DAS Function 1.b. Four subsystems are required to be
OPERABLE.

ECCS Actuation — Low-Low Pressurizer Pressure

There are four L ow-Low Pressurizer Pressure channels with
two-out-of-four voting logic in each DAAC subsystem. This
automatic function is automatically blocked when status
signals are received from auxiliary contacts on the motor
starters controlling the Safety Injection (SI) pumps,
indicating that 2-out-of-4 pumps have actuated. The LCO
requires 3 L ow-Low Pressurizer Pressure channels for each
DAAC subsystem to be OPERABLE.

4. Containment Isolation

a.

Manual Initiation

There are two valves for each containment penetration. Only
one of the two valves is controlled by the DAS. Manual
Initiation consists of the same features and operates in the
same manner as described for DAS Function 1.a. One
channel is required to be OPERABLE.

Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
DAS Function 1.b. Four subsystems are required to be
OPERABLE.
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DAS Instrumentation
B 3.3.6

BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

5. EFW lIsolation Valves

a. Manual Control

There are separate EFW Isolation Valves Control
switeheschannels for each Steam Generator. Manual MIC-03-16-0
Control consists of the same features and operates in the 0007
same manner as described for DAS Function 1.a. The LCO
requires 4one channel to be OPERABLE for each of the four
Steam Generators. Fhis-censisis-of-the-EF\A-Isolation-
\al M Lo Lswitch. the Pormissive Switc!
for DAS HSL The P issive Switch for DAS HSLi

for alLDAS M Linitiation/c e ons.
The operator can initiate this furetierFunction for any single
Steam Generator at any time by operation of both of these
switches in the control room.

b. Actuation Logic and Actuation Outputs ('\)"0'5%03'16'0

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
DAS Function 1.b. Four subsystems are required to be
OPERABLE.

6. Pressurizer Safety Depressurization Valves

a. Manual Control

There are four Pressurizer Safety Depressurization Valves. |MIC-03-16-0
Only one of the four valves is controlled by the DAS. The 0007

LCO requires one channel to be OPERABLE. The channel
consists of the Pressurizer Safety Depressurization Valves -
Manual Control switch, and the Permissive Switch for DAS
HSI. The Permissive Switch for DAS HSI is common for all
DAS Manual Initiation eensists/Control Functions. The
operator can initiate this function at any time by operation of
both of these switches in the control room.

b. Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operates in the same manner as described for
DAS Function 1.ab. Four subsystems are required to be
OPERABLE.
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BASES

DAS Instrumentation
B 3.3.6

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

7. Main Steam Depressurization Valves

a. Manual Control

There are separate Main Steam Depressurization Valve
switehesControl channels for each Steam Generator. The
LCO requires 4one channel to be OPERABLE for each_of
the four Steam Generators. FhisA channel consists of the
Main Steam Depressurization Valves - Manual Control
switch, and the Permissive Switch for DAS HSI. The
Permissive Switch for DAS HSI is common for all DAS
Manual Initiation/Control Functions. The operator can
initiate Mair-Steam-Depressurization-Yalvesthis Function for
any single Steam Generator at any time by operation of both
of these switches in the control room.

8. Main Steam Line Isolation

a. Manual Initiation

Manual Initiation consists of the same features and operates

in the same manner as described for DAS Function 1.a. One

channel is required to be OPERABLE.

b. Actuation Logic and Actuation Outputs

Actuation Logic and Actuation Outputs consist of the same
features and operate in the same manner as described for
DAS Function 1.b. Four subsystems are required to be
OPERABLE.

ACTIONS

In all cases where the LCO states “Restore channel or subsystem to
OPERABLE status”, this means restore the required number of channels or

subsystems to OPERABLE status. Therefore, restoration of an alternate
channel or subsystem, other than the failed channel or subsystem, is also

acceptable.

A A2 andA22

Condition A applies when one or more_subsystems or required BAS-
Funetienschannels are inoperable-

#.in one or more required-BASHfunetionsareFunctions. With one

subsystem or required channel inoperable, 30 days are allowed to restore
the Funetienchannel or subsystem to OPERABLE status.
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DAS Instrumentation
B 3.3.6

BASES

ACTIONS (continued)

The Completion Time of 30 days is reasenablejustified because the DAS is '(\)4(;00%03'16'0

a separate and d|verse non- safety backup system Ilihe%Q—elays-

ensures%eet#ekrs—mpa#ed%e—p#ewée—bael&wweteeﬂenln add|t|on the

Completion Time considers that the remaining OPERABLE channels and
Actuation Logic and Actuation Outputs subsystems are adequate to
perform the DAS Function..

Requwed Actlons are mOdIerd bv two Notes Note 1 allows olacmq the

Actuation Logic of one subsystem or one required channel in bypass for up
to 4 hours while performing surveillance testing, provided the Actuation
Loaqic in the other subsystems or the other required channels are
OPERABLE. This Note does not allow a bypass with one channel or
subsystem in the tripped condition, as for the RTS and ESFAS. to avoid a
spurious DAS actuation.

The Bypass Time of 4 hours for Actuation Logic and channels is justified
because the remaining OPERABLE channels or subsystems are adequate
to perform the safety function.

Note 2 allows placing the Actuation Outputs of two subsystems in bypass
for up to 4 hours while performing surveillance testing of the Actuation
Outputs from the other subsystems, or surveillance testing of the Rod Drive
Motor-Generator Set Trip Devices. This bypass avoids spurious DAS
actuation, because the Actuation Outputs and Rod Drive Motor-Generator
Set Trip Devices must be actuated for these tests and they do not have
bypass test capability.

When the Actuation Outputs of DAAC 1 or DAAC 3 are tested, this Note
allows bypassing the Actuation Outputs of DAAC 2 and DAAC 4, to prevent
spurious signals that would result in a spurious reactor trip or ESF
actuation. When the Actuation Outputs of DAAC 2 or DAAC 4 are tested,
this Note allows bypassing the Actuation Outputs of DAAC 1 and DAAC 3,
to prevent spurious signals that would result in a spurious reactor trip or
ESF actuation.

When Rod Drive Motor-Generator Set Trip Device 1 is tested, this Note
allows bypassing the Actuation Outputs of DAAC 2 and DAAC 4, to prevent
spurious signals that would trip Rod Drive Motor-Generator Set Trip Device
2 and cause a spurious reactor trip. When Rod Drive Motor-Generator Set
Trip Device 2 is tested, this Note allows bypassing the Actuation Outputs of
DAAC 1 and DAAC 3. to prevent spurious signals that would trip Rod Drive
Motor-Generator Set Trip Device 1 and cause a spurious reactor trip.
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DAS Instrumentation
B 3.3.6

ACTIONS (continued)

The Bypass Time of 4 hours for Actuation Outputs is justified because the |MIC-03-16-0
DAS is a separate and diverse non-safety backup system. 0007

The 4 hour Bypass Time for all Functions is reasonable, based on
operating experience that 4 hours is the average time required to perform a
channel, Actuation Logic, Actuation Output or Rod Drive Motor-Generator
Set Trip Device surveillance.

B.1 and B.2

Condition B applies when the Required Action and associated Completion
Time of Condition A are not met. In this condition, the unit must be brought
to a MODE in which the LCO does not apply. To achieve this status, the unit
must be brought to at least MODE 3 within 6 hours and to MODE 4 within
12 hours.The allowed Completion Times-fer-Regquired-ActionsA-2and-A3
are reasonable, based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and without

challenging unit systems.—++-MODE4-these-Functions-are-nelenger MIC-03-16-0
regiredlORERARLE

0007

SURVEILLANCE
REQUIREMENTS

SR 3.3.6.1

SR 3.3.6.1 is performance of CHANNEL CHECK. Performance of the MIC-03-16-0
CHANNEL CHECK ensures that a gross failure of instrumentation has not |97
occurred. A CHANNEL CHECK is normally a comparison of the parameter

indicated on one channel to a similar parameter on other channels. ltis

based on the assumption that instrument channels monitoring the same

parameter should read approximately the same value. Significant

deviations between the-twe-instrument channels could be an indication of | MIC-03-16-0

excessive instrument drift in one of the channels or of something even 007

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.
MIC-03-16-0
0007

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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DAS Instrumentation
B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.3.6.2

A COT-analog is performed on each required channel to ensure the entire- | MIC-03-16-0
ehannelDAAC process control equipment (including analog bistable 0007
modules) and DHP indications and alarms will perform thetheir intended
Function. The COT for DAS is performed by injecting simulated process
measurement signals at a point that overlaps with the CHANNEL
CALIBRATION. The signal distribution module for sensors shared between
PSMS and DAS shall be checked by either CHANNEL CALIBRATION or
COT.

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

SetpeintsThe COT confirms the accuracy of the channel’s trip setting (i.e., |MIC-03-16-0
the channel’s analog bistable state change). The state change must 0007
beoccur within the Allowable Value administeredof the Nominal Trip
Setpoint. The Nominal Trip Setpoints and Allowable Values are recorded
and maintained in_a document established by the SCP.

The_analog setpoint shall be left set consistent with the Calibration
Tolerance recorded and maintained in a document established by the

- Hhecsoumptens-ethesurrteriuritopesticoaipeinimsthedelegy

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.6.3

CHANNEL CALIBRATION is a complete check of the instrument loop,
including the sensor. The test verifiesmust be performed consistent with | MIC-03-16-0
the methods and assumptions of Specification 5.5.21, SCP, to verify that 0007

the channel responds to a measured parameter within the necessary range
and accuracy._Since all DAS channels are shared with the PSMS, a Note | MIC-03-16-0
has been added that allows the CHANNEL CALIBRATION conducted for ~ |%097

the PSMS in LCO 3.3.1 or 3.3.2 to be credited for DAS.

COMANCHE PEAK — UNITS 3 AND 4 B 3.3.6-17 Revisien2



DAS Instrumentation
B 3.3.6

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.64

An ACTUATION LOGIC TEST is performed on_each of the BAAG{four MIC-03-16-0
Diverse Automatlc Actuatlon Cabmet)—u&-ng—the—senmaa%ema&c—testepme— 0007

mad*teﬁenkaetua&ea—?h%eugh—the—semaﬁemaﬂc—teste#a# subsystems

All possible logic combinations are tested for each protection function.
Verification of Bistable-medule;each Logic module, and Output module is
included in this test.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.3.6.5

A TADOT is performed for the Manual Initiation/Control and Actuation
Outputs of all DAS functions. This test actuates the outputs to the PSMS
Power Interface modules. Through overlap with the ACTUATION LOGIC
TEST, the TADOT confirms these outputs can be generated from the
Manual Initiation/Control switches and from the Automatic Actuation Logic.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency

Control Program. The-Actuation-Outpuis-are-solid-state-devices: | MIC-03-16-0

0007
SR 3.3.6.6

A TADOT for the Rod Drive Motor-Generator set trip devices is performed
by actuating the Manual Initiation switch from the control room and by
verifying actuation of the Rod Drive Motor-Generator set trip device.
Through overlap with the ACTUATION LOGIC TEST, the TADOT confirms
the Rod Drive Motor-Generator set trip devices can be actuated from the
Manual Initiation/Control switches and from the Automatic Actuation Logic.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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BASES
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0007
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

ACTIONS AA

RCS pressure and RCS average temperature are controllable and
measurable parameters. With one or both of these parameters not within
LCO limits, action must be taken to restore parameter(s).

RCS total flow rate is not a controllable parameter and is not expected to
vary during steady state operation. If the indicated RCS total flow rate is
below the LCO limit, power must be reduced, as required by Required
Action B.1, to restore DNB margin and eliminate the potential for violation
of the accident analysis bounds.

The 2 hour Completion Time for restoration of the parameters provides
sufficient time to adjust plant parameters, to determine the cause for the off
normal condition, and to restore the readings within limits, and is based on
plant operating experience.

B1

If Required Action A.1 is not met within the associated Completion Time,
the plant must be brought to a MODE in which the LCO does not apply. To
achieve this status, the plant must be brought to at least MODE 2 within

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

6 hours is reasonable to reach the required plant conditions in an orderly
manner.

SURVEILLANCE  gRr 3.4.1.1
REQUIREMENTS —

Periodic Surveillance for pressurizer pressure is performed to ensure the  |PCD_16-304

pressure can be restored to a normal operation, steady state condition
following load changes and other expected transient operations.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.4.1.2

Periodic Surveillance for RCS average temperature is performed to ensure |PCD_16-304
the temperature can be restored to a normal operation, steady state
condition following load changes and other expected transient operations.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.4.1.3

Surveillance for RCS total flow rate is performed using the installed flow DCD_16-304
instrumentation.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 34.14

Measurement of RCS total flow rate by performance of a precision
calorimetric heat balance allows the installed RCS flow instrumentation to
be calibrated and verifies the actual RCS flow rate is greater than or equal
to the minimum required RCS flow rate.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

This SR is modified by a Note that allows entry into MODE 1, without
having performed the SR, and placement of the unit in the best condition
for performing the SR. The Note states that the SR is not required to be
performed until 24 hours after 2 90% RTP. This exception is appropriate
since the heat balance requires the plant to be at a minimum of 90% RTP
to obtain the stated RCS flow accuracies. The Surveillance shall be
performed within 24 hours after reaching 90% RTP.

REFERENCES 1. FSAR Chapter 15.
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RCS P/T Limits
B3.4.3

BASES

LCO The two elements of this LCO are:

a. The limit curves for heatup, cooldown, and ISLH testing and
criticality; and

b. Limits on the rate of change of temperature.

The LCO limits apply to all components of the RCS, except the pressurizer.
These limits define allowable operating regions and permit a large number
of operating cycles while providing a wide margin to nonductile failure.

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

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

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

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

C. The existences, sizes, and orientations of flaws in the vessel | CTS-01471
material.

APPLICABILITY The RCS P/T limits LCO provides a definition of acceptable operation for
prevention of nonductile (brittle) failure in accordance with 10 CFR 50,
Appendix G (Ref. 1). Although the P/T limits were developed to provide
guidance for operation during heatup or cooldown (MODES 3, 4, and 5) or
ISLH testing, they are applicable at all times in keeping with the concern for
nonductile failure. The limits do not apply to the pressurizer.

During MODES 1 and 2, other Technical Specifications provide limits for
operation that can be more restrictive than or can supplement these P/T
limits. LCO 3.4.1, "RCS Pressure, Temperature, and Flow Departure from
Nucleate Boiling (DNB) Limits," LCO 3.4.2, "RCS Minimum Temperature for
Criticality," and Safety Limit 2.1, "Safety Limits," also provide operational
restrictions for pressure and temperature and
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RCS Loops - MODE 4
B34.6

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.6 RCS Loops - MODE 4

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is the removal of
decay heat and the transfer of this heat to either the steam generator (SG)
secondary side coolant or the component cooling water via the residual
heat removal (CS/RHR) heat exchangers. The secondary function of the
reactor coolant is to act as a carrier for soluble neutron poison, boric acid.

The reactor coolant is circulated through four RCS loops connected in
parallel to the reactor vessel, each loop containing an SG, a reactor coolant
pump (RCP), and appropriate flow, pressure, level, and temperature
instrumentation for control, protection, and indication. The RCPs circulate
the coolant through the reactor vessel and SGs at a sufficient rate to
ensure proper heat transfer and to prevent boric acid stratification.

In MODE 4, either RCPs or RHR loops can be used to provide forced
circulation. The intent of this LCO is to provide forced flow from at least
one RCP or two RHR loop for decay heat removal and transport. The flow
provided by one RCP loop or RHR loop is adequate for decay heat
removal. The other intent of this LCO is to require that additional paths be
available to provide redundancy for decay heat removal.

Additionally, forced coolant circulation provided by at least one RCP DCD_15.4.6-
ensures that the concentration of soluble boron in the reactor coolant is 6
homogeneous. However, when no RCPs are operating, all isolation valves
for reactor makeup water sources containing unborated water that are
connected to the Reactor Coolant System (RCS) must be secured closed
to prevent unplanned boron dilution of the reactor coolant. This will ensure
that an inadvertent boron dilution event does not occur under reduced flow
conditions where unborated water could stratify in the RCS.

APPLICABLE In MODE 4, RCS circulation is considered in the determination of the time

SAFETY available for mitigation of the accidental boron dilution event. The

ANALYSES prevention of an accidental boron dilution event is ensured by requiring that |PCD_15.4.6-
all sources of unborated water be isolated from the RCS when RCS 6
circulation is not provided by at least one operating RCPRCS-and-RHR-

lesoeprevidethiscireulation:
RCS Loops - MODE 4 satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii).
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RCS Loops - MODE 4
B34.6

BASES

LCO (continued)

The purpose of this LCO is to require that at least two RCS loops or three

RHR loops are OPERABLE in MODE 4 and that one of the RCS loops or

two of the RHR loops are in operation. Any one RCS loop or two RHR

loops in operation provides enough flow to remove the decay heat from the

core with forced circulation. An additional loop is required to be

OPERABLE to provide redundancy for heat removal. However, consistency |PCD_15.4.6-
with the Chapter 15.4.6 Safety Analysis (Reference 1) assumptions 6

requires that unborated water sources be isolated from the RCS when only

RHR pumps are used to provide forced circulation.

Note 1 permits all RCPs or CS/RHR pumps to be removed from operation
for < 1 hour per 8 hour period. The purpose of the Note is to permit tests
that are designed to validate various accident analyses values. One of the
tests performed during the startup testing program is the validation of rod
drop times during cold conditions, both with and without flow. The no flow
test may be performed in MODE 3, 4, or 5 and requires that the pumps be
stopped for a short period of time. The Note permits the stopping of the
pumps in order to perform this test and validate the assumed analysis
values. If changes are made to the RCS that would cause a change to the
flow characteristics of the RCS, the input values must be revalidated by
conducting the test again. The 1 hour time period is adequate to perform
the test, and operating experience has shown that boron stratification is not
a problem during this short period with no forced flow.

Utilization of Note 1 is permitted provided the following conditions are met
along with any other conditions imposed by initial startup test procedures:

a. No operations are permitted that would dilute the RCS boron
concentration with coolant with boron concentrations less than
required to meet SDM of LCO 3.1.1, therefore maintaining the
margin to criticality. Boron reduction with coolant at boron
concentrations less than required to assure SDM is maintained is
prohibited because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of an
RCP with any RCS cold leg temperature < Low Temperature Overpressure
Protection (LTOP) arming temperature specified in the PTLR. This restraint
is to prevent a low temperature overpressure event due to a thermal
transient when an RCP is started.
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RCS Loops - MODE 4
B34.6

BASES

LCO (continued)

An OPERABLE RCS loop comprises an OPERABLE RCP and an
OPERABLE SG, which has the minimum water level specified in
SR 3.4.6.2.

Similarly for the RHR System, an OPERABLE RHR loop comprises an
OPERABLE CS/RHR pump capable of providing forced flow to an
OPERABLE CS/RHR heat exchanger. RCPs and CS/RHR pumps are
OPERABLE if they are capable of being powered and are able to provide
forced flow if required.

APPLICABILITY In MODE 4, this LCO ensures forced circulation of the reactor coolant to
remove decay heat from the core and to provide proper boron mixing. One

loop of RCS or two loops of RHR provides sufficient circulation for these- |DCD_15.4.6-
purpoesesthe removal of decay heat from the core. However,_two loops of 6
RHR do not provide sufficient circulation to provide proper boron mixing.
Therefore, the LCO requires that the valves used to isolate unborated
water sources be secured in the closed position when no RCPs are
running. aAdditional loops consisting of RCS and RHR loops are required
to be OPERABLE to meet single failure considerations.
Operation in other MODES is covered by:
LCO 3.4.4, "RCS Loops-MODES 1and 2,"
LCO 3.4.5, "RCS Loops - MODE 3,"
LCO 34.7, "RCS Loops - MODE 5, Loops Filled,"
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled,"
LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation -
High Water Level" (MODE 6), and | CTS-01472

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation -
Low Water Level" (MODE 6).
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RCS Loops - MODE 4
B34.6

BASES

ACTIONS (continued)
B.1 and B.2

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

CA DCD_15.4.6-
= 6

ACTION C has been modified by two Notes. The first Note allows separate
Condition entry for each unborated water source isolation valve. The
second Note requires that Required Action C.2 be completed whenever
Condition C is entered.

Preventing inadvertent dilution of the reactor coolant boron concentration
when there is insufficient RCS mixing is dependent on maintaining the
unborated water isolation valves secured closed when there are no RCPs
operating. Securing the valves in the closed position ensures that the
valves cannot be inadvertently opened. Planned dilution and makeup
operations are sometimes required to compensate for transient conditions
which result in a continuous change in the RCS mass. This ACTION allows
exception to the requirement to isolate all sources of unborated water for
the purpose of performing these planned and procedurally controlled
operations. but requires that the isolation status be quickly restored (within
15 minutes) following the planned activity. The Completion Time of
immediately requires an operator to initiate actions to close an open valve
and secure the isolation valve in the closed position in a timely manner.
Once actions are initiated, they must be continued until the valves are
secured in the closed position.
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RCS Loops - MODE 4
B34.6

BASES

ACTIONS (continued)

C.2 DCD_15.4.6-
= 6

Due to the potential of having diluted the boron concentration of the reactor
coolant, SR 3.1.1.1 (verification of boron concentration) must be performed
whenever Condition C is entered to demonstrate that the required boron
concentration exists. The Completion Time of 4 hours is sufficient to obtain
and analyze a reactor coolant sample for boron concentration.

SURVEILLANCE  gRr 34.6.1
REQUIREMENTS —

This SR requires verification that the required RCS or RHR loop is in

operation. Verification includes flow rate, temperature, or pump status

monitoring, which help ensure that forced flow is providing heat removal._In | PCD_15.4.6-
the event that no RCPs are operating to provide sufficient mixing conditions

to satisfv the Chapter 15 Safety Analysis assumption the operator is

instructed to perform SR 3.4.6.4 to isolate all sources of unborated water to

prevent an inadvertent dilution. The Surveillance Frequency is based on

operating experience, equipment reliability, and plant risk and is controlled

under the Surveillance Frequency Control Program.

SR 3.4.6.2

SR 3.4.6.2 requires verification of SG OPERABILITY. SG OPERABILITY is
verified by ensuring that the secondary side narrow range water level is

= 13%. If the SG secondary side narrow range water level is < 13%, the
tubes may become uncovered and the associated loop may not be capable
of providing the heat sink necessary for removal of decay heat. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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RCS Loops - MODE 4
B34.6

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.4.6.3

Verification that each required pump is OPERABLE ensures that an
additional RCS or CS/RHR pump can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power available to
each required pump. Alternatively, verification that a pump is in operation
also verifies proper breaker alignment and power availability. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

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

SR3.4.64 DCD_15.4.6-
- 6

Verify that unborated water sources are isolated from the RCS when
operating with RHR loops in service and no RCPs running ensures that an
inadvertent boron dilution cannot occur under plant conditions that do not
provide adequate boron mixing. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

This SR is modified by a Note that state that the SR is not required to be
performed if any RCP is in operation.

REFERENCES Nene-1. Subsection 15.4.6 |2CD_15.4.6-
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RCS Loops - MODE 5, Loops Filled
B34.7

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.7 RCS Loops - MODE 5, Loops Filled

BASES

BACKGROUND

In MODE 5 with the RCS loops filled, the primary function of the reactor
coolant is the removal of decay heat and transfer this heat either to the
steam generator (SG) secondary side coolant via natural circulation

(Ref. 1) or the component cooling water via the residual heat removal
(CS/RHR) heat exchangers. While the principal means for decay heat
removal is via the RHR System, the SGs via natural circulation (Ref. 1) are
specified as a backup means for redundancy. Even though the SGs cannot
produce steam in this MODE, they are capable of being a heat sink due to
their large contained volume of secondary water. As long as the SG
secondary side water is at a lower temperature than the reactor coolant,
heat transfer will occur. The rate of heat transfer is directly proportional to
the temperature difference. The secondary function of the reactor coolant
is to act as a carrier for soluble neutron poison, boric acid.

In MODE 5 with RCS loops filled, the reactor coolant is circulated by means
of four RHR loops connected to the RCS, each loop containing a CS/RHR
heat exchanger, a CS/RHR pump, and appropriate flow and temperature
instrumentation for control, protection, and indication. Fwe-CS/RHR-pumps-

The number of loops in operation can vary to suit the operational needs.
The intent of this LCO is to provide forced flow from at least two RHR loops
for decay heat removal and transport. The flow provided by two RHR loops
is adequate for decay heat removal. The other intent of this LCO is to
require that a third path be available to provide redundancy for heat
removal.

The LCO provides for redundant paths of decay heat removal capability.
The first two paths can be RHR loops that must be OPERABLE and in
operation. The third path can be another OPERABLE RHR loop or
maintaining two SGs with secondary side water levels = 13% to provide an
alternate method for decay heat removal via natural circulation (Ref. 1).

The RHR pumps do not provide sufficient circulation of water through the
RCS to ensure that the concentration of soluble boron in the reactor coolant
is homogeneous. Therefore, all isolation valves for reactor makeup water
sources containing unborated water that are connected to the RCS must be
secured closed to prevent unplanned boron dilution of the reactor coolant.
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RCS Loops - MODE 5, Loops Filled
B34.7

BASES

APPLICABLE In MODE 5, RCS circulation is considered in the determination of the time
SAFETY available for mitigation of the accidental boron dilution event. The RHR-  |DCD_15.4.6-
ANALYSES loepsprevide-thiscirewlation-prevention of an accidental boron dilution 6
event is ensured by requiring that all sources of unborated water be
isolated from the RCS when RCS circulation is only provided by the RHR
umps.

RCS Loops - MODE 5 (Loops Filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).

LCO The purpose of this LCO is to require that at least two of the RHR loops be
OPERABLE and in operation with an additional RHR loop OPERABLE or
two SGs with secondary side water level 2 13%. Two RHR loops provide
sufficient forced circulation to perform the safety functions of the reactor
coolant under these conditions. An additional RHR loop is required to be
OPERABLE to meet single failure considerations. However, if the standby
RHR loop is not OPERABLE, an acceptable alternate method is two SGs
with their secondary side water levels = 13%. Should one of the operating
RHR loops fail, the SGs could be used to remove the decay heat via natural
circulation.

Additionally, this LCO requires that all sources of unborated water be DCD_15.4.6-
isolated from the RCS to prevent an inadvertent boron dilution event in 6

MODE 5. However, planned dilution and makeup operations are
sometimes required during MODE 5 to compensate for transient conditions
which result in a continuous change in the RCS mass. This LCO allows
exception to the requirement to isolate all sources of unborated water for
the purpose of performing these planned and procedurally controlled
operations, but requires that the isolation status be immediately restored
following the planned actions.

Note 1 permits all CS/RHR pumps to be removed from operation < 1 hour
per 8 hour period. The purpose of the Note is to permit tests designed to
validate various accident analyses values. One of the tests performed
during the startup testing program is the validation of rod drop times during
cold conditions, both with and without flow. The no flow test may be
performed in MODE 3, 4, or 5 and requires that the pumps be stopped for a
short period of time. The Note permits stopping of the pumps in order to
perform this test and validate the assumed analysis values. If changes are
made to the RCS that would cause a change to the flow characteristics of
the RCS, the input values must be revalidated by conducting the test again.
The 1 hour time period is adequate to perform the test, and operating
experience has shown that boron stratification is not likely during this short
period with no forced flow.

Utilization of Note 1 is permitted provided the following conditions are met,
along with any other conditions imposed by initial startup test procedures:
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RCS Loops - MODE 5, Loops Filled
B34.7

BASES

LCO a. No operations are permitted that would dilute the RCS boron
concentration with coolant with boron concentrations less than
required to meet SDM of LCO 3.1.1, therefore maintaining the
margin to criticality. Boron reduction with coolant at boron
concentrations less than required to assure SDM is maintained is
prohibited because a uniform concentration distribution throughout
the RCS cannot be ensured when in natural circulation and

b. Core outlet temperature is maintained at least 10°F below
saturation temperature, so that no vapor bubble may form and
possibly cause a natural circulation flow obstruction.

Note 2 allows one RHR loop to be inoperable for a period of up to 2 hours,
provided that the other RHR loop is OPERABLE and in operation. This
permits periodic surveillance tests to be performed on the inoperable loop
during the only time when such testing is safe and possible.

Note 3 requires that the secondary side water temperature of each SG be
< 50°F above each of the RCS cold leg temperatures before the start of a
reactor coolant pump (RCP) with an RCS cold leg temperature < Low
Temperature Overpressure Protection (LTOP) arming temperature
specified in the PTLR. This restriction is to prevent a low temperature
overpressure event due to a thermal transient when an RCP is started.

Note 4 provides for an orderly transition from MODE 5 to MODE 4 during a

planned heatup by permitting removal of RHR loops from operation when

at least one RCS loop is in operation. This Note provides for the transition

to MODE 4 where an RCS loop is permitted to be in operation and replaces

the RCS circulation function provided by the RHR loops. The requirement |PCD_15.4.6-
for isolation of the unborated water sources is removed as soon as one 6

RCP is in operation.

CS/RHR pumps are OPERABLE if they are capable of being powered and
are able to provide flow if required. A SG can perform as a heat sink via
natural circulation when it has an adequate water level and is OPERABLE.
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RCS Loops - MODE 5, Loops Filled
B34.7

BASES

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced circulation of the
reactor coolant to remove decay heat from the core-and-te-previdepreper |DCD_15.4.6-
berormixing. Two loops of RHR provides sufficient circulation for these 6
purposes. However, one additional RHR loop is required to be
OPERABLE, or the secondary side water level of at least two SGs is
required to be = 13%._Two loops of RHR do not provide sufficient DCD_15.4.6-
circulation to provide proper boron mixing. Therefore, the LCO requires that |°
the valves used to isolate unborated water sources be secured in the
closed position when no RCPs are running.

Operation in other MODES is covered by:

LCO 3.4.4, "RCS Loops - MODES 1 and 2;"

LCO 3.4.5, "RCS Loops - MODE 3;"

LCO 3.4.6, "RCS Loops - MODE 4;"

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

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation
-High Water Level" (MODE 6),” and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation -
Low Water Level" (MODE 6).”
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RCS Loops - MODE 5, Loops Filled
B34.7

ACTIONS

A.1and A.2

If two RHR loops are OPERABLE and in operation and either the required
SGs have secondary side water levels < 13%, or one required RHR loop is
inoperable, redundancy for heat removal is lost. Action must be initiated
immediately to restore a third RHR loop to OPERABLE status or to restore
the required SG secondary side water levels. Either Required Action will
restore redundant heat removal paths. The immediate Completion Time
reflects the importance of maintaining the availability of two paths for heat
removal.

B.1 and B.2

If less than two RHR loops are in operation, except during conditions
permitted by Note 1, or if less than two loops are OPERABLE, all
operations involving introduction of coolant into the RCS with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
must be suspended and action to restore two RHR loops to OPERABLE
status and operation must be initiated. Suspending the introduction of
coolant into the RCS of coolant with boron concentration less than required
to meet the minimum SDM of LCO 3.1.1 is required to assure continued
safe operation. With coolant added without forced circulation, unmixed
coolant could be introduced to the core, however coolant added with boron
concentration meeting the minimum SDM maintains acceptable margin to
subcritical operations. The immediate Completion Times reflect the
importance of maintaining operation for heat removal.

€A

ACTION C has been modified by two Notes. The first Note allows separate

Condition entry for each unborated water source isolation valve. The
second Note requires that Required Action C.2 be completed whenever
Condition C is entered.

Preventing inadvertent dilution of the reactor coolant boron concentration
when there is insufficient RCS mixing is dependent on maintaining the
unborated water isolation valves secured closed when there are no RCPs
operating. Securing the valves in the closed position ensures that the
valves cannot be inadvertently opened. Planned dilution and makeup
operations are sometimes required to compensate for transient conditions
which result in a continuous change in the RCS mass. This ACTION allows

exception to the requirement to isolate all sources of unborated water for
the purpose of performing these planned and procedurally controlled
operations, but requires that the isolation status be quickly restored (within

15 minutes) following the planned activity. The Completion Time of
immediately requires an operator to initiate actions to close an open valve
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RCS Loops - MODE 5, Loops Filled
B34.7

BASES

ACTIONS (continued)

and secure the isolation valve in the close position in a timely manner. DCD_15.4.6-
Once actions are initiated, they must be continued until the valves are 6
secured in the closed position.

C.2

Due to the potential of having diluted the boron concentration of the reactor
coolant, SR 3.1.1.1 (verification of boron concentration) must be performed
whenever Condition C is entered to demonstrate that the required boron
concentration exists. The Completion Time of 4 hours is sufficient to obtain
and analyze a reactor coolant sample for boron concentration.

SURVEILLANCE  gRr 34.7.1
REQUIREMENTS —

This SR requires verification that the required loops are in operation.
Verification includes flow rate, temperature, or pump status monitoring,
which help ensure that forced flow is providing heat removal. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.4.7.2

Verifying that at least two SGs are OPERABLE by ensuring their secondary
side narrow range water levels are = 13% ensures an alternate decay heat
removal method via natural circulation in the event that the second RHR
loop is not OPERABLE. If two RHR loops are OPERABLE, this
Surveillance is not needed. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.
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RCS Loops - MODE 5, Loops Filled
B34.7

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.4.7.3

Verification that each required CS/RHR pump is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to maintain
decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power available to
each required CS/RHR pump. Alternatively, verification that a pump is in
operation also verifies proper breaker alignment and power availability. If
secondary side water level is 2 13% in at least two SGs, this Surveillance is
not needed. The Surveillance Frequency is based on operating
experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.

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

SR 34.7.4 DCD_15.4.6-
- 6

Verify that unborated water sources are isolated from the RCS when
operating with RHR loops in service and no RCPs running ensures that an
inadvertent boron dilution cannot occur under plant conditions that do not
provide adequate boron mixing. The Surveillance Freguency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

This SR is modified by a Note that state that the SR is not required to be
performed if any RCP is in operation.

REFERENCES 1. NRC Information Notice 95-35, "Degraded Ability of Steam
Generators to Remove Decay Heat by Natural Circulation."
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RCS Loops - MODE 5, Loops Not Filled
B34.38

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled

BASES

BACKGROUND

In MODE 5 with the RCS loops not filled, the primary function of the reactor
coolant is the removal of decay heat generated in the fuel, and the transfer
of this heat to the component cooling water via the residual heat removal
(CS/RHR) heat exchangers. The steam generators (SGs) are not available
as a heat sink when the loops are not filled. The secondary function of the
reactor coolant is to act as a carrier for the soluble neutron poison, boric
acid.

In MODE 5 with the RCS loops not filled, only CS/RHR pumps can be used
for coolant circulation. The number of pumps in operation can vary to suit
the operational needs. The intent of this LCO is to provide forced flow from
at least two CS/RHR pumps for decay heat removal and transport and to
require that three paths be available to provide redundancy for heat
removal.

The RHR pumps do not provide sufficient circulation of water through the
RCS to ensure that the concentration of soluble boron in the reactor coolant

is homogeneous. Therefore, all isolation valves for reactor makeup water
sources containing unborated water that are connected to the RCS must be

secured closed to prevent unplanned boron dilution of the reactor coolant.

In MODE 5 with the RCS loops not filled, low-pressure letdown line
isolation valves are automatically closed upon detection of RCS loop
lowlevel signal to prevent loss of RCS inventory. The function is effective to
prevent core damage during plant shutdown, based on probabilistic risk
assessment.

APPLICABLE
SAFETY
ANALYSES

In MODE 5, RCS circulation is considered in the determination of the time
available for mitigation of the accidental boron dilution event. The RHR-

leepsprevide-this—eireutation—T he-flow provided by two RHR loops is

adequate for heat removal-ard-ferberen-mixing._The prevention of an
accidental boron dilution event is ensured by requiring that all sources of

unborated water be isolated from the RCS when RCS circulation is not
provided by at least one operating RCP.

RCS loops in MODE 5 (loops not filled) satisfies Criterion 4 of
10 CFR 50.36(c)(2)(ii).
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RCS Loops - MODE 5, Loops Not Filled
B34.38

BASES

LCO (continued)

The purpose of this LCO is to require that at least three RHR loops be
OPERABLE and two of these loops be in operation. An OPERABLE loop is
one that has the capability of transferring heat from the reactor coolant at a
controlled rate. Heat cannot be removed via the RHR System unless
forced flow is used. A minimum of two running CS/RHR pumps meets the
LCO requirement for two loops in operation. An additional RHR loop is
required to be OPERABLE to meet single failure considerations.

Additionally, this LCO requires that all sources of unborated water be DCD_15.4.6-
isolated from the RCS to prevent an inadvertent boron dilution event in 6

MODE 5. However, planned dilution and makeup operations are
sometimes required during MODE 5 to compensate for transient conditions
which result in a continuous change in the RCS mass. This LCO allows
exception to the requirement to isolate all sources of unborated water for
the purpose of performing these planned and procedurally controlled
operations, but requires that the isolation status be immediately restored
following the planned actions.

The LCO requires the low-pressure letdown line isolation valves to be
OPERABLE to mitigate the effects associated with loss of RCS inventory.

Note 1 permits one CS/RHR pump to be removed from operation for

< 15 minutes when switching from one loop to another. The circumstances
for stopping one CS/RHR pump is to be limited to situations when the
outage time is short and core outlet temperature is maintained > 10°F
below saturation temperature. The Note prohibits boron dilution with
coolant at boron concentrations less than required to assure SDM of

LCO 3.1.1 is maintained or draining operations when RHR forced flow is
stopped.

Note 2 allows one RHR loop to be inoperable for a period of < 2 hours,
provided that the other two required loops are OPERABLE and in
operation. This permits periodic surveillance tests to be performed on the
inoperable loop during the only time when these tests are safe and
possible.

An OPERABLE RHR loop is comprised of an OPERABLE CS/RHR pump
capable of providing forced flow to an OPERABLE CS/RHR heat
exchanger. CS/RHR pumps are OPERABLE if they are capable of being
powered and are able to provide flow if required.
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RCS Loops - MODE 5, Loops Not Filled
B34.38

BASES

APPLICABILITY In MODE 5 with loops not filled, this LCO requires core heat removal and
coolant circulation by the RHR System. However, the RHR system does DCD_15.4.6-
not provide sufficient RCS circulation to ensure proper boron mixing. 6
Therefore, the LCO requires that the valves used to isolate unborated
water sources be secured in the closed position.

Operation in other MODES is covered by:

LCO 3.44, "RCS Loops-MODES 1and 2"

LCO 3.4.5, "RCS Loops - MODE 3,"

LCO 3.4.6, "RCS Loops - MODE 4,"

LCO 34.7, "RCS Loops - MODE 5, Loops Filled,"

LCO 3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation -
High Water Level (MODE 6),” and

LCO 3.9.6, "Residual Heat Removal (RHR) and Coolant Circulation -
Low Water Level (MODE 6).”

ACTIONS A1
If one required RHR loop is inoperable, redundancy for RHR is lost. Action
must be initiated to restore a third loop to OPERABLE status. The
immediate Completion Time reflects the importance of maintaining the
availability of three paths for heat removal.

B.1

If one low-pressure letdown isolation valve is inoperable, the automatic
isolation function to prevent loss of RCS inventory is lost. Action must be
initiated to restore the valve to OPERABLE status. The immediate
Completion Time reflects the importance of maintaining the availability of
three paths for heat removal.
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RCS Loops - MODE 5, Loops Not Filled
B34.38

BASES

ACTIONS (continued)
C.1andC.2

If less than two required loops are OPERABLE or less than two required
loops in operation, except during conditions permitted by Note 1, all
operations involving introduction of coolant into the RCS with boron
concentration less than required to meet the minimum SDM of LCO 3.1.1
must be suspended and action must be initiated immediately to restore two
RHR loops to OPERABLE status and operation. The required margin to. | CTS-01473
criticality must not be reduced in this type of operation. Suspending the
introduction of coolant into the RCS of coolant with boron concentration
less than required to meet the minimum SDM of LCO 3.1.1 is required to
assure continued safe operation. With coolant added without forced
circulation, unmixed coolant could be introduced to the core, however
coolant added with boron concentration meeting the minimum SDM
maintains acceptable margin to subcritical operations. The immediate
Completion Time reflects the importance of maintaining operation for heat
removal. The action to restore must continue until two loops are restored to
OPERABLE status and operation.

D.1 DCD_15.4.6-
- 6

ACTION D has been modified by two Notes. The first Note allows separate
Condition entry for each unborated water source isolation valve. The
second Note requires that Required Action D.2 be completed whenever
Condition D is entered.

Preventing inadvertent dilution of the reactor coolant boron concentration
when there is insufficient RCS mixing is dependent on maintaining the
unborated water isolation valves secured closed when there are no RCPs
operating. Securing the valves in the closed position ensures that the
valves cannot be inadvertently opened. Planned dilution and makeup
operations are sometimes required to compensate for transient conditions
which result in a continuous change in the RCS mass. This ACTION allows
exception to the requirement to isolate all sources of unborated water for
the purpose of performing these planned and procedurally controlled
operations. but requires that the isolation status be quickly restored (within
15 minutes) following the planned activity. The Completion Time of
immediately requires an operator to initiate actions to close an open valve
and secure the isolation valve in the closed position in a timely manner.
Once actions are initiated, they must be continued until the valves are
secured in the closed position.
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RCS Loops - MODE 5, Loops Not Filled
B3.4.38

BASES

ACTIONS (continued)

DCD_15.4.6-

D.2
- 6

Due to the potential of having diluted the boron concentration of the reactor
coolant, SR 3.1.1.1 (verification of boron concentration) must be performed
whenever Condition C is entered to demonstrate that the required boron
concentration exists. The Completion Time of 4 hours is sufficient to obtain
and analyze a reactor coolant sample for boron concentration.

COMANCHE PEAK — UNITS 3 AND 4 B 3.4.8-5 Revisien2



RCS Loops - MODE 5, Loops Not Filled
B34.38

BASES

SURVEILLANCE SR 3.4.81
REQUIREMENTS
This SR requires verification_every 12 hours that the required loops are in | MAP-16-404
operation. Verification includes flow rate, temperature, or pump status
monitoring, which help ensure that forced flow is providing heat removal.
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.4.8.2

Verification that each required CS/RHR pump is OPERABLE ensures that
an additional pump can be placed in operation, if needed, to maintain
decay heat removal and reactor coolant circulation. Verification is
performed by verifying proper breaker alignment and power available to
each required pump. Alternatively, verification that a CS/RHR pump is in
operation also verifies proper breaker alignment and power availability.
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

This SR is modified by a Note that states the SR is not required to be
performed until 24 hours after a required pump is not in operation.
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RCS Loops - MODE 5, Loops Not Filled
B34.38

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.4.8.3

SR 3.4.8.3 requires a complete cycle of each low-pressure letdown
isolation valve. This requirements mean confirmation of OPERABILITY of
Instrumentation and its control (Setpoints, Channel Checks, Channel
Calibrations) and valve. Operating a low-pressure letdown isolation valve
through one complete cycle ensures that the low-pressure letdown isolation
valve can be automatically actuated to mitigate the effects from loss of RCS
inventory. The Surveillance Frequency is based on operating experience,
equipment reliability, and plant risk and is controlled under the Surveillance
Frequency Control Program.

SR 3.4.84 DCD_15.4.6-
- 6

Verify that unborated water sources are isolated from the RCS when
operating with RHR loops in service and no RCPs running ensures that an
inadvertent boron dilution cannot occur under plant conditions that do not
provide adeguate boron mixing. The Surveillance Freguency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

This SR is modified by a Note that state that the SR is not required to be
performed if any RCP is in operation.

REFERENCES None.
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Pressurizer
B 3.4.9

B 3.4 REACTOR COOLANT SYSTEM (RCS)
B 3.4.9 Pressurizer

BASES

BACKGROUND The pressurizer provides a point in the RCS where liquid and vapor are
maintained in equilibrium under saturated conditions for pressure control
purposes to prevent bulk boiling in the remainder of the RCS. Key
functions include maintaining required primary system pressure during
steady state operation, and limiting the pressure changes caused by
reactor coolant thermal expansion and contraction during normal load
transients.

The pressure control components addressed by this LCO include the
pressurizer water level, the required heaters, and their controls and
emergency power supplies. Pressurizer safety valves and safety
depressurization valves are addressed by LCO 3.4.10, "Pressurizer Safety
Valves," and LCO 3.4.11, "Safety Depressurization Valves (SDVs),"
respectively.

The intent of the LCO is to ensure that a steam-bubbleliquid-vapor interface |PCD_16-298

exists in the pressurizer prier-te-pewer-operation-te-minimize-the-
consequences-of-potential-everpressure-transientsto permit effective RCS

pressure control during normal operation and assure the pressurizer
continues to provide proper pressure control response for Anticipated
Operational Occurrences (AOOs). The presence of an adequate steam
bubblevolume is consistent with analytical assumptions. Relatively small
amounts of noncondensible gases can inhibit the condensation heat
transfer between the pressurizer spray and the steam, and diminish the
spray effectiveness for pressure control. The maximum water level defined |PCD_16-298
by the LCO preserves the steam space necessary for pressure control,
prevents overfilling the pressurizer, and ensures that two-phase or water
relief does not lead to a more severe accident in accordance with the
requirements of SRP 15.0 (Ref. 2). Note that the LCO is not intended to be
interpreted as an operating band. The actual operating band for pressurizer
water level is controlled more tightly than this LCO and is defined by the
deviation alarms associated with the programmed level which is a function

of power.

Electrical immersion heaters, located in the lower section of the pressurizer
vessel, keep the water in the pressurizer at saturation temperature and
maintain a constant operating pressure. A minimum required available
capacity of pressurizer heaters ensures that the RCS pressure can be
maintained. The capability to maintain and control system pressure is
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BASES

Pressurizer
B 3.4.9

BACKGROUND (continued)

important for maintaining subcooled conditions in the RCS and ensuring
the capability to remove core decay heat by either forced or natural
circulation of reactor coolant. Unless adequate heater capacity is available,
the hot, high pressure condition cannot be maintained indefinitely and still
provide the required subcooling margin in the primary system. Inability to
control the system pressure and maintain subcooling under conditions of
natural circulation flow in the primary system could lead to a loss of single
phase natural circulation and decreased capability to remove core decay
heat.

APPLICABLE
SAFETY
ANALYSES

In MODES 1, 2, and 3, the LCO requirement for an adequate steam DCD_16-298
bubblevolume is reflected implicitly in the accident analyses. Safety

analyses performed for lower MODES are not limiting. All analyses

performed from a critical reactor condition assume the existence of a steam
bubblevolume and saturated conditions in the pressurizer. In making this | PCD_16-298
assumption, the analyses neglect the small fraction of noncondensible

gases normally present.

Safety analyses does not take credit for pressurizer heater operation; | DCD_16-298
however, an implicit initial condition assumption of the safety analyses is
that the RCS is operating at normal pressure (Ref. 1).

The maximum pressurizer water level limit, which ensures that a steam

bubblevolume exists in the pressurizer and prevents two-phase or water ~ |PCD_16-298
relief and pressurizer overfill, satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

Although the heaters are not specifically used in accident analysis, the

need to maintain subcooling in the long term during loss of offsite power, as

indicated in NUREG-0737 (Ref. 2), is the reason for providing an LCO.

Some Chapter 15 AOOs result in an increase in RCS temperature and DCD_16-298
resultant increase in pressurizer level. For many of these events, the
decrease in reactor power following reactor trip effectively terminates this
increase in RCS temperature and leads to a stabilization or decrease in
pressurizer level. Therefore, such events are protected from pressurizer
overfill and water or two-phase relief by the high pressurizer water level
reactor trip, specified in Table 3.3.1-1 of TS 3.3.1 and Table 7.2-3 of Section
7.2 of Chapter 7. This is also true for all Chapter 15 AOOs that begin from
MODES 2 and 3 because the potential heatup of the core is limited by the
low (. 5%) or zero power in those MODES.

However, certain Chapter 15 AOOs beginning from MODE 1, such as the
loss of non-emergency AC power to the station auxiliaries (Ref. 3) and the
loss of normal feedwater flow (Ref. 4). result in a continued increase in
pressurizer water level even after reactor trip, mainly due to the presence of
decay heat and reduced secondary heat sink capability. In these events,
the initial steam volume needs to be sufficient to accommodate the
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Pressurizer
B 3.4.9

APPLICABLE SAFETY ANALYSES (continued)

increase in pressurizer water level without leading to overfill and two-phase
or water relief. The basis for the pressurizer water level LCO value in
MODE 1 is that the safety analysis of these limiting Chapter 15 AOO have
sufficient margin to pressurizer overfill and two-phase or water relief when
initiated from the LCO value.

LCO

The LCO requirement.in MODE 1 for the pressurizer to be OPERABLE with
a water volume < 26681757 cubic feet, which is equivalent to 9260%,
ensures that a_sufficient steam bubblevolume exists. Limiting the LCO
maximum operating water level preserves the steam space for pressure
control. The LCO has been established to ensure the capability to
establish and maintain pressure control for steady state operation and to
minimize the consequences of potential overpressure transients. Requiring
the presence of a steam bubblevolume is also consistent with analytical
assumptions._This LCO requirement further ensures that the limiting AOO
that results in an increase in pressurizer level that cannot be terminated by
prior operator action will not result in pressurizer overfill and water or two
phase relief even if the event initiates from the LCO. The limiting AOQOs for
this LCO is the loss of non-emergency AC power to the station auxiliaries
(Ref. 3) and loss of normal feedwater flow (Ref. 4).

The LCO requirement in MODES 2 and 3 for the pressurizer to be
OPERABLE with a water volume < 2600 cubic feet, which is equivalent to
92%. is provided for the same reasons as in MODE 1. However, the LCO
value is higher due to the reduced risk of pressurizer overfill or water or
two-phase relief since the initial power level is low (£ 5%).

Note that these LCO requirements are not intended to define the operating
band of the pressurizer water level. The operating band is controlled more
tightly than these LCO requirements and is defined by the deviation alarms
associated with the programmed level which is a function of power.

The LCO requires three groups of OPERABLE pressurizer heaters, each
with a capacity 2 120 kW, capable of being powered from either the offsite
power source or the emergency power supply. The minimum heater
capacity required is sufficient to maintain the RCS near normal operating
pressure when accounting for heat losses through the pressurizer
insulation. By maintaining the pressure near the operating conditions, a
wide margin to subcooling can be obtained in the loops. The exact design
value of 120 kW is derived from the use of three heaters rated at 46.8 kW
each. The amount needed to maintain pressure is dependent on the heat
losses.
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BASES

APPLICABILITY The need for pressure control is most pertinent when core heat can cause
the greatest effect on RCS temperature, resulting in the greatest effect on
pressurizer level and RCS pressure control. Thus, applicability has been
designated for MODES 1-ard-2. MODE 1 is the condition that provides DCD_16-298
minimum margin to pressurizer overfill and two-phase or water relief for
AOOs that result in a net integrated pressurizer insurge. MODE 2 is
applicable for the same reasons, although the LCO value is increased due
to the lower initial power level of . 5%. The applicability is also provided for
MODE 3. The purpose is to prevent solid water RCS operation during
heatup and cooldown to avoid rapid pressure rises caused by normal
operational perturbation, such as reactor coolant pump startup.

In MODES 1, 2, and 3, there is need to maintain the availability of
pressurizer heaters, capable of being powered from an emergency power
supply. In the event of a loss of offsite power, the initial conditions of these
MODES give the greatest demand for maintaining the RCS in a hot
pressurized condition with loop subcooling for an extended period. For
MODE 4, 5, or 6, it is not necessary to control pressure (by heaters) to
ensure loop subcooling for heat transfer when the Residual Heat Removal
(RHR) System is in service, and therefore, the LCO is not applicable.

ACTIONS A1,A2, A3 andA4

DCD_16-298

If the pressurizer water level is not within the limit, action must be taken to
bring the plant to a MODE in which the LCO does not apply. To achieve
this status, within 6 hours the unit must be brought to MODE 3 with all rods
fully inserted and incapable of withdrawal. Additionally, the unit must be
brought to MODE 4 within 12 hours. This takes the unit out of the
applicable MODES.

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

B.1

If one required group of pressurizer heaters is inoperable, restoration is
required within 72 hours. The Completion Time of 72 hours is reasonable
considering the anticipation that a demand caused by loss of offsite power
would be unlikely in this period. Pressure control may be maintained during
this time using normal station powered heaters.
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BASES

ACTIONS (continued)
C1and C.2

If one group of pressurizer heaters are inoperable and cannot be restored
in the allowed Completion Time of Required Action B.1, the plant must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to MODE 3 within 6 hours and to MODE 4
within 12 hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE  gRr 3491
REQUIREMENTS —

This SR requires that during steady state operation, pressurizer level is
maintained belew-the-nominaluppertmitioprovide-aminimum-space
steam-bubble60% for MODE 1 and 92% for MODES 2 and 3. The
Surveillance is performed by observing the indicated level. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

DCD_16-298

SR 3.4.9.2

The SR is satisfied when the power supplies are demonstrated to be
capable of producing the minimum power and the associated pressurizer
heaters are verified to be at their design rating. This may be done by
testing the power supply output and by performing an electrical check on
heater element continuity and resistance. The Surveillance Frequency is
based on operating experience, equipment reliability, and plant risk and is
controlled under the Surveillance Frequency Control Program.
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REFERENCES

—

FSAR Subsection 15.0.0.2.2.

2. Standard Review Plan (SRP) Section 15.0 “Introduction — Transient |PCD_16-298
and Accident Analyses”.

3. Subsection 15.2.6.

4, Subsection 15.2.7.

5. NUREG-0737, November 1980.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

C. Disallowing start of an RCP if secondary temperature is more than
50°F above primary temperature in any one loop. LCO 3.4.6, "RCS
Loops - MODE 4," and LCO 3.4.7, "RCS Loops - MODE 5, Loops
Filled," provide this protection.

The Reference 4 analyses demonstrate that either two RHR suction relief
valve or the depressurized RCS and RCS vent can maintain RCS pressure
below limits when two safety injection pumps and one charging pump are
actuated. Thus, the LCO allows only two safety injection pumps and one
charging pump OPERABLE during the LTOP MODES.

Since neither two RHR suction relief valves nor the RCS vent can handle
the pressure transient need from accumulator injection, when RCS
temperature is low, the LCO also requires the accumulators isolation when
accumulator pressure is greater than or equal to the maximum RCS
pressure for the existing RCS cold leg temperature allowed in the PTLR.

The isolated accumulators must have their discharge valves closed and the
valve power supply breakers fixed in their open positions. The analyses
show the effect of accumulator discharge is over a narrower RCS
temperature range (195°F and below) than that of the LCO (LTOP arming
temperature and below).

Fracture mechanics analyses established the temperature of LTOP
Applicability at LTOP arming temperature specified in the PTLR.

The consequences of a small break loss of coolant accident (LOCA) in

LTOP MODE 4 conform to 10 CFR 50.46 and 10 CFR 50, Appendix K

(Refs. 56 and 67), requirements by having a maximum of two S| pumps and |MIC-03-16-0
one charging pump OPERABLE and Sl actuation enabled. 0004

RHR Suction Relief Valve Performance

The RHR suction relief valves do not have variable pressure and
temperature lift setpoints. Analyses must show that two RHR suction relief
valves lifting at its specified setpoint will pass flow greater than that
required for the limiting LTOP transient while maintaining RCS pressure
less than the P/T limit curve. Assuming all relief flow requirements during
the limiting LTOP event, two RHR suction relief valves will maintain RCS
pressure to within the valve rated lift setpoint, plus an accumulation < 10%
of the rated lift setpoint.

RCS Vent Performance

With the RCS depressurized, analyses show a vent size of 4.7 square
inches is capable of mitigating the allowed LTOP overpressure transient.
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BASES

APPLICABLE SAFETY ANALYSES (continued)

The capacity of a vent this size is greater than the flow possible from either
the mass or heat input transient, maintaining RCS pressure less than the
maximum pressure on the P/T limit curve.

The required vent area may be created by removing SDVs with their
associate block valves secured in the open position or by removal of
pressurizer safety valves.

The RCS vent size will be re-evaluated for compliance each time the P/T
limit curves are revised based on the results of the vessel material
surveillance.

The RCS vent is passive and is not subject to active failure.

The LTOP System satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO This LCO requires that the LTOP System is OPERABLE. The LTOP
System is OPERABLE when the minimum coolant input and pressure relief
capabilities are OPERABLE. Violation of this LCO could lead to the loss of
low temperature overpressure mitigation and violation of the Reference 1
Ilmlts as a result of an operatlonal transient. —Smee—neﬁher—Me—RHR—suetren— MAP-16-405

To limit the coolant input capability, the LCO requires that a maximum of
two safety injection pumps and one charging pump be capable of injecting
into the RCS, and all accumulator discharge isolation valves be closed and
immobilized when accumulator pressure is greater than or equal to the
maximum RCS pressure for the existing RCS cold leg temperature allowed
in the PTLR.

The LCO is modified by two Notes. Note 1 allows two charging pumps to
be made capable of injecting for < 1 hour during pump swap operations.
One hour provides sufficient time to safely complete the actual transfer and
to complete the administrative controls and Surveillance Requirements
associated with the swap. The intent is to minimize the actual time that
more than one charging pump is physically capable of injection. Note 2
states that accumulator isolation is only required when the accumulator
pressure is more than or at the maximum RCS pressure for the existing
temperature, as allowed by the P/T limit curves. This Note permits the
accumulator discharge isolation valve Surveillance to be performed only
under these pressure and temperature conditions.
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RCS PIV Leakage
B3.4.14

BASES

SURVEILLANCE REQUIREMENTS (continued)

be performed on the RHR System when the RHR System is aligned to the
RCS in the shutdown cooling mode of operation. PIVs contained in the
RHR shutdown cooling flow path must be leakage rate tested after RHR is
secured and stable unit conditions and the necessary differential pressures
are established.

SR 3.4.14.2

Verifying that the RHR suction valve interlock is OPERABLE ensures that

RCS pressure will not pressurize the RHR system beyond its design

pressure of 900 psig. The interlock setpoint is set so the actual RCS | CTS-01474
pressure must be < 425 psig to open the valves. This setpoint ensures the

RHR design pressure will not be exceeded and the RHR relief valves will

not lift. The Surveillance Frequency is based on operating experience,

equipment reliability, and plant risk and is controlled under the Surveillance

Frequency Control Program.

REFERENCES 1. 10 CFR 50.2.
2. 10 CFR 50.55a(c).
3. 10 CFR 50, Appendix A, Section V, GDC 55.
4. WASH-1400 (NUREG-75/014), Appendix V, October 1975.
5. NUREG-0677, May 1980.
6. FSAR Subsection 3.9.6.3.4.

7. ASME Code for Operation and Maintenance of Nuclear Power
Plants.

8. 10 CFR 50.55a(g).
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RCS Specific Activity
B 3.4.16

BASES

ACTIONS (continued)

A Note permits the use of the provisions of LCO 3.0.4.c. This allowance
permits entry into the applicable MODE(S), relying on Required Actions B.1
while the DOSE EQUIVALENT XE-133 LCO limit is not met. This allowance
is acceptable due to the significant conservatism incorporated into the
specific activity limit, the low probability of an event which is limiting due to
exceeding this limit, and the ability to restore transient-specific activity
excursions while the plant remains at, or proceeds to, power operation.

C.1and C.2

If the Required Action and the associated Completion Time of Condition A
or B is not met, or if the DOSE EQUIVALENT 1-131 is > 60 uCi/gm , the
reactor must be brought to MODE 3 within 6 hours and MODE 5 within 36
hours. The allowed Completion Time are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE SR 3.4.16.1
REQUIREMENTS

SR 3.4.16.1 requires performing a gamma isotopic analysis as a measure

of the noble gas specific activity of the reactor coolant atleastence-every7- | DCD_16-304
daysaccording to the Surveillance Frequency Control Program. This

measurement is the sum of the degassed gamma activities and the

gaseous gamma activities in the sample taken. This Surveillance provides

an indication of any increase in the noble gas specific activity.

Trending the results of this Surveillance allows proper remedial action to be
taken before reaching the LCO limit under normal operating conditions.
The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

Due to the inherent difficulty in detecting Kr-85 in a reactor coolant sample
due to masking from radioisotopes with similar decay energies, such as
F-18 and 1-134, it is acceptable to include the minimum detectable activity
for Kr-85 in the SR 3.4.16.1 calculation. If a specific noble gas nuclide listed
in the definition of DOSE EQUIVALENT Xe-133 is not detected, it should be
assumed to be present at the minimum detectable activity.

A Note modifies the SR to allow entry into and operation in MODE 4,
MODE 3, and MODE 2 prior to performing the SR. This allows the
Surveillance to be performed in those MODES, prior to entering MODE 1.
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Accumulators

B 3.5.1
BASES
APPLICABLE SAFETY ANALYSES (continued)
a. Maximum fuel element cladding temperature is < 2200°F,
b. Maximum cladding oxidation is < 0.17 times the total cladding
thickness before oxidation,
C. Maximum hydrogen generation from a zirconium water reaction is

< 0.01 times the hypothetical amount that would be generated if all
of the metal in the cladding cylinders surrounding the fuel, excluding
the cladding surrounding the plenum volume, were to react, and

d. Core is maintained in a coolable geometry.

Since the accumulators discharge during the blowdown phase and core
reflooding phase of a LOCA, they do not contribute to the long term cooling
requirements of 10 CFR 50.46.

The safety analysis assumes values of 19,338 gallons and 19,734 gallons.

For both the large and small break LOCA analyses, a nominal contained
accumulator water volume is used. The contained water volume is 3434
gallons larger than the deliverable volume for the accumulators, since the
flow damper is near the bottom of the accumulators and the dead volume in
each accumulator is 3434 gallons. For small breaks, an increase in water
volume is a peak clad temperature penalty. For large breaks, an increase
in water volume can be either a peak clad temperature penalty or benefit,
depending on downcomer filling and subsequent spill through the break
during the core reflooding portion of the transient. The safety analysis
treats the volume of water from the accumulator to the RCS isolation check
valves as accumulator injection line.

The minimum boron concentration setpoint is used in the post LOCA boron
concentration calculation. The calculation is performed to assure reactor
subcriticality in a post LOCA environment. Of particular interest is the large
break LOCA, since no credit is taken for control rod assembly insertion. A
reduction in the accumulator minimum boron concentration would produce
a subsequent reduction in the available containment sump concentration
for post LOCA shutdown and an increase in the maximum sump pH. The
safety analysis assumes that the boron has the isotopic concentration of
B-10 found in natural boron (49-910.9 atom percent). The maximum boron | MAP-16-406
concentration is used in determining the cold leg to hot leg recirculation
injection switchover time and minimum sump pH. The upper limit of boron
concentration is not related to reactivity and is not dependent on the B-10
isotopic concentration.
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BASES

Accumulators
B 3.5.1

SURVEILLANCE REQUIREMENTS (continued)

SR 3.5.14

The boron concentration should be verified to be within required limits for
each accumulator since the static design of the accumulators limits the
ways in which the concentration can be changed. The Surveillance
Frequency is based on operating experience, equipment reliability, and
plant risk and is controlled under the Surveillance Frequency Control
Program. Sampling the affected accumulator within 6 hours after a 1%
volume increase will identify whether inleakage has caused a reduction in
boron concentration to below the required limit. It is not necessary to verify
boron concentration if the added water inventory is from the refueling water
storage Pit (RWSP), because the water contained in the RWSP is within
the accumulator boron concentration requirements. This is consistent with
the recommendation of NUREG-1366 (Ref. 5).

SR 3.5.1.5

Verification that power is removed from each accumulator isolation valve
operator when the RCS pressure is = 1920 psig ensures that an active
failure could not result in the undetected closure of an accumulator motor
operated isolation valve. If this were to occur, only two accumulators would
be available for injection given a single failure coincident with a LOCA. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

This SR allows power to be supplied to the motor operated isolation valves
when RCS pressure is < 1920 psig, thus allowing operational flexibility by
avoiding unnecessary delays to manipulate the breakers during plant
startups or shutdowns.

SR 3.5.1.6

Periodic verification every24-menthsaccording to the Surveillance
Frequency Control Program that the isotopic concentration of B-10 in each
accumulator is > 19.9% (atom percent) ensures that the B-10 isotopic
concentration assumed in the accident analysis is available. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.
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SIS — Operating
B35.2

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.5.24

This Surveillance demonstrates that each ECCS valve manually activated

during a design basis accident event actuates to the required position. This
Surveillance is not required for valves that are locked, sealed, or otherwise

secured in reqwred position. SRs are specified in the Inservice Festing- MAP-16-407
he-activities and

Frequenmes necessary to satlsfy the requwements

SR 3.5.25

This Surveillance demonstrates that each SI pump starts on receipt of an
actual or simulated ECCS actuation signal. The Surveillance Frequency is
based on operating experience, equipment reliability, and plant risk and is
controlled under the Surveillance Frequency Control Program.

SR 3.5.2.6

Periodic inspections of the ECC/CS STRAINER ensure that it is
unrestricted and stays in proper operating condition. The Surveillance
Frequency is based on operating experience, equipment reliability, and
plant risk and is controlled under the Surveillance Frequency Control
Program.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 35.
2. 10 CFR 50.46.
3. FSAR Subsection 6.2.1.
4. FSAR Subsection 15.6.5.

5. FSAR Chapter 19.
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Containment Isolation Valves
B 3.6.3

BASES

ACTIONS (continued)

For affected penetration flow paths that cannot be restored to OPERABLE

status within the 4 hour Completion Time and that have been isolated in

accordance with Required Action A.1, the affected penetration flow paths

must be verified to be isolated on a periodic basis. This is necessary to

ensure that containment penetrations required to be isolated following an

accident and no longer capable of being automatically - | CTS-01475

isolated will be in the isolation position should an event occur. This
Required Action does not require any testing or device manipulation.
Rather, it involves verification that those isolation devices outside
containment and capable of being mispositioned are in the correct position.
The Completion Time of "once per 31 days for isolation devices outside
containment” is appropriate considering the fact that the devices are
operated under administrative controls and the probability of their
misalignment is low. For the isolation devices inside containment, the time
period specified as "prior to entering MODE 4 from MODE 5 if not
performed within the previous 92 days" is based on engineering judgment
and is considered reasonable in view of the inaccessibility of the isolation
devices and other administrative controls that will ensure that isolation
device misalignment is an unlikely possibility.

Condition A has been modified by a Note indicating that this Condition is
only applicable to those penetration flow paths with two containment
isolation valves. For penetration flow paths with only one containment
isolation valve and a closed system, Condition C provides the appropriate
actions.

Required Action A.2 is modified by two Notes. Note 1 applies to isolation
devices located in high radiation areas and allows these devices to be
verified closed by use of administrative means. Allowing verification by
administrative means is considered acceptable, since access to these
areas is typically restricted. Note 2 applies to isolation devices that are
locked, sealed, or otherwise secured in position and allows these devices
to be verified closed by use of administrative means. Allowing verification
by administrative means is considered acceptable, since the function of
locking, sealing, or securing components is to ensure that these devices
are not inadvertently repositioned. Therefore, the probability of
misalignment of these devices once they have been verified to be in the
proper position, is small.

COMANCHE PEAK — UNITS 3 AND 4 B 3.6.3-5 Revisien2



Containment Isolation Valves
B 3.6.3

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.6.3.6

For containment purge valves with resilient seals, additional leakage rate
testing beyond the test requirements of 10 CFR 50, Appendix J, Option B,
is required to ensure OPERABILITY. Operating experience has
demonstrated that this type of seal has the potential to degrade in a shorter
time period than do other seal types. The Surveillance Frequency is based
on operating experience, equipment reliability, and plant risk and is
controlled under the Surveillance Frequency Control Program.

Additionally, this SR must be performed within 92 days after opening the

valve. The 92 day Frequency was chosen recognizing that cycling the valve

could introduce additional seal degradation (beyond that occurring to a

valve that has not been opened). Thus, decreasing the interval-from-484- | MAP-16-408
days) is a prudent measure after a valve has been opened.

SR 3.6.3.7

Automatic containment isolation valves close on a containment isolation
signal to prevent leakage of radioactive material from containment following
a DBA. This SR ensures that each automatic containment isolation valve
will actuate to its isolation position on a containment isolation signal. This
surveillance is not required for valves that are locked, sealed, or otherwise
secured in the required position under administrative controls. The
Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

REFERENCES 1, FSAR Subsection 15.6.5.5.
2. FSAR Subsection 6.2.4.

3. Standard Review Plan 6.2.4.
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EFW System
B3.7.5

BASES

APPLICABLE SAFETY ANALYSES (continued)

The EFW flow to the faulty steam generator is automatically terminated by
the RPS (high SG water level coincident with reactor trip and no low main
steam line pressure signal, and at low main steam line pressure) Sufficient
flow would be delivered to the intact steam generator by the redundant
EFW pump.

The ESFAS automatically actuates the EFW turbine driven pump and
associated power operated valves and controls when required to ensure an
adequate feedwater supply to the steam generators during loss of power.
DC power operated valves are provided for each EFW line to control the
EFW flow to each steam generator.

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

LCO This LCO provides assurance that the EFWS will perform its design safety
function to mitigate the consequences of accidents that could result in
overpressurization of the reactor coolant pressure boundary. Four
independent EFW pumps in four diverse trains are required to be
OPERABLE to ensure the availability of RHR capability for all events
accompanied by a loss of offsite power and a single failure during
non-OLM. This is accomplished by powering two of the pumps by
independent emergency buses. The third and fourth EFW pumps are
powered by a different means, a steam driven turbine supplied with steam
from a source that is not isolated by closure of the MSIVs.

During OLM, three of four independent EFW pumps in three of the four
diverse trains are required to be OPERABLE. This LCO may be changed
from Required Action A or B when the EFW pump discharge cross-connect
line isolation valves are closed if an EFW train becomes inoperable during
non-OLM.

The EFWS is configured into four trains. The EFWS is considered
OPERABLE when the components and flow paths required to provide
redundant EFW flow to the steam generators are OPERABLE. CTS-01476

This requires that four EFW pumps be OPERABLE in four diverse paths,
each supplying EFW to separate steam generators during non-OLM.

During OLM, three FW pumps shall be OPERABLE and shall be capable of
supplying EFW to any of supplying EFW to any of the steam generators.
The piping, valves, instrumentation, and controls in the required flow paths
also are required to be OPERABLE.
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CCW System
B3.7.7

B 3.7 PLANT SYSTEMS
B 3.7.7 Component Cooling Water (CCW) System

BASES

BACKGROUND The CCW System provides a heat sink for the removal of process and
operating heat from safety related components during a Design Basis
Accident (DBA) or transient. During normal operation, the CCW System
also provides this function for various nonessential components, as well as
the spent fuel storage pool. The CCW System serves as a barrier to the
release of radioactive byproducts between potentially radioactive systems
and the Essential Service Water System, and thus to the environment.

A typical CCW System is arranged as four independent, 50% capacity
cooling loops, and has isolatable nonsafety related components. Each
safety related train includes one 50% capacity pump, connection to one of
the two surge tanks, a 50% capacity heat exchanger, piping, valves, and
instrumentation. Each safety related train is powered from a separate bus.
The surge tanks in the system provide pump trip protective functions to
ensure that sufficient net positive suction head is available. The pump in
each train is automatically started on receipt of a safety injection signal, and
all nonessential components are isolated.

Additional information on the design and operation of the system, along
with a list of the components served, is presented in FSAR Chapter 9
(Ref. 1). The principal safety related function of the CCW System is the
removal of decay heat from the reactor via the Containment Spray/Residual
Heat Removal (CS/RHR) System. This may be during a normal or post
accident cooldown and shutdown. CCWS cooling to the four RCP seal DCD_09.02.
thermal barriers is used for all operating modes (including accident and 02-34

safe shutdown) to preclude a RCP seal LOCA in the event that CVCS is
unavailable to provide required flow to the RCP seal via seal injection.
Manual alignment of RCP thermal barrier cooling is achieved via the
CCWS RCP cross-tie valves from the MCR in the event two CCWS trains
are unavailable to supply CCWS to a pair of RCP thermal barriers.

APPLICABLE The design basis of the CCW System is for two CCW trains to remove the
SAFETY post loss of coolant accident (LOCA) heat load from the refueling water
ANALYSES storage pit and other components, such as Safety Injection Pumps and

CS/RHR Pumps. The Emergency Core Cooling System (ECCS) LOCA
and containment OPERABILITY LOCA each model the maximum and
minimum performance of the CCW System, respectively. The normal
temperature of the CCW is 100°F, and, during unit cooldown to MODE 5
(Teold < 200°F), a maximum temperature of 110°F is assumed. This
prevents the refueling water storage pit fluid from increasing in temperature
following a LOCA, and provides a gradual reduction in the temperature of
this fluid as it is supplied to the Reactor Coolant System (RCS).
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CCW System
B3.7.7

BASES

APPLICABILITY (continued)

In MODE 5 or 6, the OPERABILITY requirements of the CCW System are
determined by the systems it supports.

ACTIONS A1andA.2

Required Action A.1 is modified by a Note indicating that the applicable
Conditions and Required Actions of LCO 3.4.6, "RCS Loops - MODE 4," be
entered if an inoperable CCW train results in an inoperable RHR loop. This
is an exception to LCO 3.0.6 and ensures the proper actions are taken for
these components.

If one of the required CCW trains is inoperable, action must be taken to
restore OPERABLE status within 72 hours. In this Condition, the remaining
two OPERABLE CCW trains are adequate to perform the heat removal
function. Required Action A.2 allows the option to apply the requirements
of Specification 5.5.18 to determine a Risk Informed Completion Time
(RICT). This Required Action is not applicable in MODE 4. The 72 hour
Completion Time is reasonable, based on the redundant capabilities
afforded by the OPERABLE trains, and the low probability of a DBA
occurring during this period.

B.1 and B.2

If the CCW train cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be placed in
at least MODE 3 within 6 hours and in MODE 5 within 36 hours. The
allowed Completion Times are reasonable, based on operating experience,
to reach the required unit conditions from full power conditions in an orderly
manner and without challenging unit systems.

SURVEILLANCE  gr 37.7.1
REQUIREMENTS —

This SR is modified by a Note indicating that the isolation of the CCW flow
to individual components may render those components inoperable but
does not affect the OPERABILITY of the CCW System.

Verifying the correct alignment for manual, power operated, and automatic

valves in the CCW flow path provides assurance that the proper flow paths

exist for CCW operation. This SR does not apply to valves that are locked,

sealed, or otherwise secured in position, since these valves are verified to

be in the correct position prior to locking, sealing, or securing. This SR also

does not apply to valves that cannot be inadvertently misaligned, such as

check valves. This Surveillance does not require any testing or valve

manipulation; rather, it involves- verification that those valves capable of | CTS-01477
being mispositioned are in the correct position.
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CCW System
B3.7.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.7.7.2 DCD_09.02.
- 02-49

This SR verifies that CCW train leakage is within the limits necessary to
assure that an adequate water volume is maintained in each CCW surge
tank compartment for cooling required loads for 7 days after a postulated
seismic event with no makeup water source. Successful completion of this
test provides assurance that CCWS component leakage during the
operating cycle would not prevent CCWS function without surge tank
makeup for at least 7 days. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

The leak rate of 3 gallons per hour is based on the water volume in each
tank compartment between the low-low level setpoint and instrument zero:
this volume is greater than 800 gallons. A train leak rate of 3 gallons per
hour would require more than 7 days to deplete the compartment of this
water volume. (The leak rate value is conservatively selected to account for
measurement uncertainty and margin.) The low-low level setpoint is below
the normal operating level of each compartment. The zero level is above
the pump suction nozzle elevation used for CCWS pump NPSH
calculations. Thus, surveillance of this leak rate assures that surge tank
compartment water volume is adequate to support CCWS operation for a
minimum of 7 days without makeup. During the surveillance, it is necessary
to minimize fluctuations in CCWS heat load and potential temperature
fluctuations that could affect level indication. If the surveillance result is not
within allowable limits for a CCW train, that train will be declared inoperable
and additional testing may be necessary to determine if the header tie line
isolation valves (NCS-MOV-007A/B/C/D, NCS-MOV-020A/B/C/D) are
degraded. If it is determined that train separation cannot be achieved due
to abnormal leakage through a pair of the redundant header tie line
isolation valves (e.g.. NCS-MOV-007A and NCS-MOV-007B), then both of
the affected trains will be declared inoperable.

The duration of SR 3.7.7.2 testing should be long enough for the installed
instrumentation to accurately measure the system losses with
considerations of environmental changes in temperatures affecting thermal
contraction and expansion of water within the CCWS surge tanks.
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CCW System
B3.7.7

BASES

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.7.3 DCD_09.02.
- 02-49

This SR verifies isolation valves between safety and non-safety portions of
the CCWS that cannot be tested during power operation. Such valves,
notably NCS-AOV-57A/B and NCS-AOV-58A/B, cannot be tested during
power operation because closure of these valves would isolate important
components associated with normal operation. However, these valves are
not normally cycled during power operation; thus, their leak rate is not likely
to significantly change after the test is performed and the valves are
restored to the position required for power operation. The valves are tested
using a local leak rate test method. The total calculated leakage from
isolation valves for each subsystem shall not exceed 25 gallons per 7 days.
Successful completion of this test provides assurance that leakage from
these valves isolating will not prevent CCWS function without surge tank
makeup for at least 7 days. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.
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BASES

CCW System
B3.7.7

SURVEILLANCE REQUIREMENTS (continued)

SR 3.7.7.24 |DCD_09.02.
- 02-49

This SR verifies proper automatic operation of the CCW valves on an

actual or simulated actuation signal. The CCW System is a normally

operating system that cannot be fully actuated as part of routine testing

during normal operation. This Surveillance is not required for valves that

are locked, sealed, or otherwise secured in the required position under

administrative controls. The Surveillance Frequency is based on operating
experience, equipment reliability, and plant risk and is controlled under the
Surveillance Frequency Control Program.

SR 3.7.7.35 |DCD_09.02.
- 02-49

This SR verifies proper automatic operation of the CCW pumps on an

actual or simulated actuation signal. The CCW System is a normally

operating system that cannot be fully actuated as part of routine testing

during normal operation. The Surveillance Frequency is based on

operating experience, equipment reliability, and plant risk and is controlled

under the Surveillance Frequency Control Program.

REFERENCES

1. FSAR Subsection 9.2.2.
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UHS
B3.7.9

B 3.7 PLANT SYSTEMS
B 3.7.9 Ultimate Heat Sink (UHS)

BASES

BACKGROUND The UHS provides a heat sink for processing and operating heat from
safety related components during a transient or accident, as well as during
normal operation. This is done by utilizing the Essential Service Water
System (ESWS) and the Component Cooling Water (CCW) System.

The UHS consists of four 50 percent capacity mechanical draft cooling
towers, one for each ESWS train. Each cooling tower consists of two cells
with one fan per cell. The combined inventory of three of the four UHS
basins provides a 30-day storage capacity as discussed in FSAR Chapter 9
(Ref. 1). Each unit is provided with its own independent UHS with no cross
connection between the two units. The two principal functions of the UHS
are the dissipation of residual heat after reactor shutdown, and dissipation
of residual heat after an accident.

The basic performance requirements are that an adequate inventory of
cooling water be available for 30 days without makeup, and that the design
basis temperatures of safety related equipment not be exceeded. Each
UHS basin provides 33-1/3 percent of the combined inventory for the
30-day storage capacity to satisfy the short-term recommendation of
Regulatory Guide 1.27 (Ref. 2). There is one safety-related UHS transfer
pump per UHS basin which is used to transfer water between the UHS
basins.

The stored water level provides adequate net positive suction head (NPSH)
to the ESW pump during a 30-day period of operation following the design
basis LOCA or safe shutdown with LOOP scenario without makeup. | CTS-01478

Additional information on the design and operation of the system, along
with a list of components served, can be found in Reference 1.
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UHS

B 3.7.9
BASES
APPLICABLE The UHS is the sink for heat removed from the reactor core following all
SAFETY accidents and anticipated operational occurrences in which the unit is
ANALYSES

cooled down and placed on residual heat removal (RHR) operation.

The operating limits are based on safe shutdown with LOOP. A

conservative heat transfer analysis for the worst case LOCA was

performed to ensure that the cooling tower capacity and the basin water

inventory adequately remove the heat load for the worst case LOCA.

Reference 1 provides the details of the assumptions used in the analysis,

which include worst expected meteorological conditions, conservative

uncertainties when calculating decay heat, and worst case single active
failure-{e-g-single-failure-of a-manmade-structure). The UHS is designed |CTS-01478
in accordance with Regulatory Guide 1.27 (Ref. 2), which requires a 30 day

supply of cooling water in the UHS.

The UHS satisfies Criterion 3 of 10 CFR 50.36(d)(2)(ii).

LCO The UHS is required to be OPERABLE and is considered OPERABLE if it
contains a sufficient volume of water at or below the maximum temperature

that would allow the ESWS to operate for remeving-the-heatload-duringa- |CTS-01478
safe-shutdeown-with- LOOP-and-cooling-at least 30 days following a_design

basis LOCA or safe shutdown with LOOP, without makeup water, and
provide adequate net positive suction head (NPSH) to the ESWS pumps,
and without exceeding the maximum design temperature of the equipment
served by the ESWS. To meet this condition, three UHS cooling towers
with the UHS temperature not exceeding 93°F during MODES 1, 2, 3and 4
and the level in each of three basins being maintained above 2,800,000
gallons are required—a volume correspondent to the safe shutdown with
LOOP conditions that bounds the LOCA condition. Additionally, three of
the UHS transfer pumps shall be OPERABLE, with each pump capable of
transferring flow from a UHS basin meeting water inventory and
temperature limits, and powered from an independent Class 1E electrical
division.

APPLICABILITY In MODES 1, 2, 3, and 4, the UHS is required to support the OPERABILITY
of the equipment serviced by the UHS and required to be OPERABLE in
these MODES.

In MODE 5 or 6, the OPERABILITY requirements of the UHS are
determined by the systems it supports.

ACTIONS A.1and A2

If one of the required cooling towers and associated fans is inoperable (i.e.,
one or more fans per cooling tower inoperable), action must be taken to
restore the inoperable cooling tower and associated fan(s) to OPERABLE
status within 72 hours. In this Condition, the remaining OPERABLE cooling
towers with associated fans are adequate to perform the heat
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UHS
B3.7.9

BASES

ACTIONS (continued)

removal function. However, the overall reliability is reduced because a
single failure in the OPERABLE UHS cooling towers could result in a loss
of UHS function.

Required Action A.2 allows the option to apply the requirements of
Specification 5.5.18 to determine a Risk Informed Completion Time (RICT).
This Required Action is not applicable in MODE 4. The 72-hour
Completion Time is based on the capability of the OPERABLE cooling
towers to provide the UHS cooling capability and the low probability of an
accident occurring during the 72 hours that one required cooling tower and
associated fans are inoperable.

B.1

With water temperature of the UHS > 9593°F, the design basis assumption |CTS-01478
associated with initial UHS temperature is bounded provided the

temperature of the UHS averaged over the previous 24-hour period is <

9593°F. With the water temperature of the UHS > 9593°F, long-term cooling | CTS-01478
capability of the ECCS loads may be affected. Therefore, to ensure

long-term cooling capability is provided to the ECCS loads when water

temperature of the UHS is > 9593°F, Required Action B.1 is provided to | CTS-01478
monitor the water temperature of the UHS more frequently and verify the

temperature is < 9593°F when averaged over the previous 24 hour period. |CTS-01478
The once per hour Completion Time takes into consideration UHS

temperature variations and the increased monitoring frequency needed to

ensure design basis assumptions and equipment limitations are not

exceeded in this condition. If the water temperature of the UHS exceeds

9593°F when averaged over the previous 24 hour period, Condition E must | €TS-01478
be entered immediately.

CAa

If one or more required UHS basins have a water level not within the limits,
action must be taken to restore the water level to within limits within 72
hours.

The 72 hour Completion Time is reasonable based on the low probability of
an accident occurring during the 72 hours, the considerable cooling
capacity still available in the basin(s), and the time required to reasonably
complete the Required Action. Furthermore, there would be no significant
loss in the UHS cooling capacity when the water level drops below the
normal level during a 72-hour period because of sufficient cooling tower
basin inventory. The UHS has a combined design heat removal capacity of
approximately 20 days from two operable cooling tower basins and 30 days
from three operable cooling tower basins.
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UHS
B3.7.9

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.7.9.2

This SR verifies that the ESWS is available to cool the CCW System and

essential chiller unit to at least its maximum design temperature with the

maximum accident or normal design heat loads for 30 days following a
Besign-Basis-Aesidentdesign basis LOCA or safe shutdown with LOOP. | MAP-16-409
The Surveillance Frequency is based on operating experience, equipment

reliability, and plant risk and is controlled under the Surveillance Frequency

Control Program. This SR verifies that the water temperature of the UHS is

< 93°F.

SR 3.7.9.3

Operating each cooling tower fan for 215 minutes ensures that all fans are
OPERABLE and that all associated controls are functioning properly. It
also ensures that fan or motor failure, or excessive vibration, can be
detected for corrective action. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

SR 3.7.94

This SR verifies that each UHS fan starts and operates on an actual or
simulated actuation signal. The Surveillance Frequency is based on
operating experience, equipment reliability, and plant risk and is controlled
under the Surveillance Frequency Control Program.

SR 3.7.9.5

This SR verifies that each UHS transfer pump starts and operates on a
manual actuation signal. Verification of the UHS transfer pump operation
includes testing to verify the pump’s developed head at the flow test point is
greater than or equal to the required developed head. Testing also includes
verification of required valve position.
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UHS
B3.7.9

BASES

ACTIONS (continued)
 this SRis | | : Inservice Testing MAP-16-409

Surveillance Frequency is based on operating experience, equipment

reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

SR 3.7.9.6

This SR verifies the correct alignment for manual, power-operated, and
automatic valves in the UHS flow path to assure that the proper flow paths
exist for UHS operation. This SR does not apply to valves that are locked,
sealed or otherwise secured in position, since they are verified to be in the
correct position prior to being locked, sealed, or secured. This SR does not
require any testing or valve manipulation; rather, it involves verification that
those valves capable of being mispositioned are in the correct position.
This SR does not apply to valves that cannot be inadvertently misaligned,
such as check valves.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk, and is controlled under the Surveillance Frequency
Control Program.

SR 3.7.9.7

This SR verifies proper manual and automatic operation of the UHS valves

on remote manual or on an actual or simulated actuation signal. The

ESWSUHS is a normally- operating system that cannot be fully actuated as | MAP-16-409
part of normal testing. This Surveillance is not required for valves that are

locked, sealed, or otherwise secured in the required position under

administrative controls.

The Surveillance Frequency is based on operating experience, equipment
reliability, and plant risk, and is controlled under the Surveillance Frequency
Control Program.

REFERENCES 1. FSAR Subsection 9.2.5.

2. Regulatory Guide 1.27.
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MCRVS
B 3.7.10

BASES

BACKGROUND (continued)

The air entering the CRE is continuously monitored by radiation

detectors. One detector output above the setpoint will cause actuation of

the pressurization moded or isolation mode as required. The actions of the |MAP-16-410
isolation mode are more restrictive, and will override the actions of the

pressurization mode.

A single train of MCREFS operating at a flow <1200 cfm will pressurize the
CRE to about 0.125 inches water gauge relative to external areas adjacent
to the CRE boundary. The MCRVS operation in maintaining the CRE
habitable is discussed in FSAR Chapter 9, Subsection 9.4.1 (Ref. 2).

Redundant supply and recirculation trains provide the required filtration
should an excessive pressure drop develop across the other filter train.
Normally open isolation dampers are arranged in series pairs so that the
failure of one damper to shut will not result in a breach of isolation. The
MCREFS is designed in accordance with Seismic Category | requirements.

Two trains of MCRATCS will provide the required temperature control to
maintain the control room between 73°F and 78°F. The MCRVS operation
in maintaining the control room temperature is discussed in FSAR Chapter
9, Section 9.4.1 (Ref. 2).

The CRE habitability is maintained by limiting the inleakage of potentially
contaminated air into the CRE. The potential leakage paths for the CRE
include the control room enclosure (e.g., walls, penetrations, floor, ceilings,
joints, etc.) and other potential paths such as pressurized ductwork from
other HVAC systems, pressurized air systems (e.g., instrument air) or
isolated HVAC intakes.

The periodic surveillance pressurization tests verify the integrity of the CRE
with respect to potentially contaminated adjacent areas. It does not verify
filtered inleakage internal to the filtration units and ductwork nor does it
verify unfiltered inleakage from internal pressurized sources (e.g.,
instrument air). These sources of inleakage are addressed separately from
TS surveillances.

The MCRVS is designed to maintain a habitable environment in the CRE
for 30 days of continuous occupancy after a Design Basis Accident (DBA)
without exceeding a 5 rem total effective dose equivalent (TEDE).
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Annulus Emergency Exhaust System
B 3.7.11

BASES

BACKGROUND (continued)

The annulus emergency exhaust system is discussed in FSAR Subsection
6.5.1 and Subsection 9.4.5 (Refs. 1 and 2 respectively).

APPLICABLE The annulus emergency exhaust system design basis is SAFETY | MAP-16-411
SAFETY established by the large break loss of coolant accident (LOCA). The
ANALYSES system evaluation assumes a passive failure outside containment, such as

valve packing leakage during a Design Basis Accident (DBA). The system
evaluation also assumes a passive failure of the ECCS outside
containment, such as an S| pump seal leakage. In such a case, the system
restricts the radioactive release to within the 10 CFR 50.34 (Ref. 4) limits,
or the NRC staff approved licensing basis (e.g., a specified fraction of

10 CFR 50.34 limits). The analysis of the effects and consequences of a
large break LOCA are presented in FSAR Chapter 15, Subsection 15.6.5.5
(Ref. 3). The annulus emergency exhaust system also actuates following a
small break LOCA to clean up releases of smaller leaks, such as from valve
stem packing.

Either a complete loss of function or excessive LEAKAGE may result in
less efficient removal of any gaseous or particulate material released to the
penetration areas and the ECCS pump rooms following a LOCA.

The annulus emergency exhaust system satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii).

LCO Two independent and redundant trains of the annulus emergency exhaust
system are required to be OPERABLE to ensure that at least one train is
available, assuming there is a single failure disabling the other train
coincident with a loss of offsite power. Total system failure could result in
the atmospheric release from the penetration and safeguard component
areas exceeding 10 CFR 50.34 limits in the event of a Design Basis
Accident (DBA).

The annulus emergency exhaust system is considered OPERABLE when
the individual components necessary to control radioactive releases and
maintain the safeguard component areas filtration are OPERABLE in both
trains. An annulus emergency exhaust system train is considered
OPERABLE when its associated:

a. Fan is OPERABLE,

b. HEPA filter is not excessively restricting flow, and is capable of
performing their filtration function, and

C. Ductwork and dampers are OPERABLE.
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Fuel Storage Pit Boron Concentration
B3.7.13

B 3.7 PLANT SYSTEMS
B 3.7.13 Fuel Storage Pit Boron Concentration

BASES

BACKGROUND The spent fuel pit is a single region spent fuel rack design with 11.1 in
center-to-center rack spacing. The spent fuel pit stores 900 spent fuel
assemblies in borated water without credit for fuel burnup.

The water in the spent fuel storage pit normally contains soluble boron
which results in large subcriticality margins under actual operating
conditions. The maximum Keff without taking credit for soluble boron is
well below 0.95, which is the criticality safety design criteria in

10 CFR 50.68(b)(4) being adopted in designing the spent fuel racks. The
double contingency principle discussed in ANSI/ANS-8.1-1998 (R2007),
however, allows credit for soluble boron under abnormal or accident
conditions since only a single accident scenario need be considered at a

time.- | CTS-01480
APPLICABLE Most accident conditions do not result in an increase in the reactivity of the
SAFETY fuel storage pit. Examples of these accident conditions, as determined
ANALYSES from criticality analysis, are the dropping of a fuel assembly onto the top of

the rack and misloading of a fresh fuel assembly of the highest anticipated
reactivity into a spent fuel rack cell. However, accidents that could increase
reactivity can be postulated. This increase in reactivity is unacceptable
with unborated water in the storage pit. Accidents that can be postulated
are associated with the mislocation of a fresh fuel assembly and rack
movements in the event of seismic activity. The minimum soluble boron
concentration to maintain subcriticality in the SFP during these accident
conditions is 800 ppm, as determined from criticality analysis. The negative
reactivity effect of the soluble boron compensates for the increased
reactivity caused by these postulated accident scenarios. Subcriticality
conditions, therefore, are maintained through compliance with the LCO
minimum limit of = 4000 ppm soluble boron.

The concentration of dissolved boron in the fuel storage pit satisfies
Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO The fuel storage pit boron concentration is required to be = 4000 ppm
according to the RWSP and refueling requirements. The specified
concentration of dissolved boron in the fuel storage pit preserves the
assumptions used in the analyses of the soluble boron credit including the
potential critical accident scenarios as described in Reference 1. This
concentration of dissolved boron is necessary to control reactivity during
fuel assembly storage and movement within the fuel storage pit.
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Main Steam Line Leakage
B3.7.15

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for main steam line leakage is
greatest when the main steam line is pressurized.

In MODES 5 and 6, main steam line leakage limits are not required
because the main steam line pressure is far lower, resulting in lower
stresses and reduced potentials for main steam line leakage.

ACTIONS A1andA.2

If main steam line leakage is not within limit, the unit must be brought to
lower pressure conditions to reduce the severity of the LEAKAGE and its
potential consequences.

The reactor must be brought to MODE 3 within 6 hours and MODE 5 within
36 hours. This action reduces the main steam line leakage and also
reduces the factors that tend to degrade the main steam line. The allowed
Completion Times are reasonable, based on operating experience, to
reach the required plant conditions from full power conditions in an orderly
manner and without challenging plant systems. In MODE 5, the pressure
stresses acting on the main steam line are much lower, and further
deterioration is much less likely.

SURVEILLANCE SR 3.7.15.1

REQUIREMENTS

Verifying main steam line leakage to be within the LCO limits ensures the
integrity of the main steam line inside containment is maintained. Main
steam line leakage would at first appear as unidentified LEAKAGE and can
only be positively identified by inspection.

An early warning of main steam line leakage or unidentified LEAKAGE is
provided by the automatic systems that monitor the level of containment
sump used to collect unidentified LEAKAGE and air cooler condensate flow
rate. These leakage detection systems are specified in LCO 3.4.15, “RCS
Leakage Detection Instrumentation.”

Also, by performance of an RCS water inventory balance, indication of
containment environmental pressures, temperatures and radiation allow
the determination of whether the main steam line is a potential source of
unidentified LEAKAGE inside containment.

The Surveillance Frequency is based on operating experience, equipment |PCD_16-304
reliability, and plant risk and is controlled under the Surveillance Frequency
Control Program.

REFERENCES 4

Chapter 3, Section 3.6 “Protection Against Dynamic Effects
Associated with Postulated Rupture of Piping.”
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Unborated Water Source Isolation Valves
B 3.9.2

BASES

SURVEILLANCE  gRr 3921
REQUIREMENTS —

These valves are to be secured closed to isolate possible dilution paths.

The likelihood of a significant reduction in the boron concentration during

MODE 6 operations is remote due to the large mass of borated water in the

refueling cavity and the fact that all unborated water sources are isolated,

precluding a dilution. The boron concentration is checked every 72 hours ~ |MAP-16-412
during MODE 6 under SR 3.9.1.1. This Surveillance demostrates that the

valves are closed through a system walkdown. The Surveillance Frequency

is based on operating experience, equipment reliability, and plant risk and

is controlled under the Surveillance Frequency Control Program.

REFERENCES 1, FSAR Subsection 15.4.6.

2. NUREG-0800, Section 15.4.6.
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BASES

Containment Penetrations
B394

LCO (continued)

The LCO is modified by a Note allowing penetration flow paths with direct
access from the containment atmosphere to the outside atmosphere to be
unisolated under administrative controls. Administrative controls ensure
that 1) appropriate personnel are aware of the open status of the
penetration flow path during CORE ALTERATIONS or movement of
irradiated fuel assemblies within containment, and 2) specified individuals
are designated and readily available to isolate the flow path in the event of
a fuel handling accident.

The equipment hatch may be open during movement of irradiated fuel or

CORE ALTERNATIONS provided the hatch is capable of being closed and |'VIIC -03-16-0
the water level in the refueling pool is maintained as required.

Administrative controls ensure that 1) appropriate personnel are aware of

the open status of the containment during movement of irradiated fuel or

CORE ALTERNATIONS, 2) specified individuals are designated and | MIC-03-16-0
readily available to close the equipment hatch following an evacuation that 0008
would occur in the event of a fuel handling accident, and 3) any

obstructions (e.g., cables and hoses) that would prevent rapid closure ofthe

equipment hatch can be quickly removed.

APPLICABILITY

The containment penetration requirements are applicable during
movement of irradiated fuel assemblies within containment because this is
when there is a potential for the limiting fuel handling accident. In
MODES 1, 2, 3, and 4, containment penetration requirements are
addressed by LCO 3.6.1. In MODES 5 and 6, when movement of
irradiated fuel assemblies within containment is not being conducted, the
potential for a fuel handling accident does not exist. Therefore, under these
conditions no requirements are placed on containment penetration status.

ACTIONS

Al

If the containment equipment hatch, air locks, or any containment
penetration that provides direct access from the containment atmosphere
to the outside atmosphere is not in the required status, including the
Containment Ventilation Isolation System not capable of automatic
actuation when the purge isolation valves are open, the unit must be placed
in a condition where the isolation function is not needed. This is
accomplished by immediately suspending movement of irradiated fuel
assemblies within containment. Performance of these actions shall not
preclude completion of movement of a component to a safe position.
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Decay Time
B 3.9.8

B 3.9 REFUELING OPERATIONS
B 3.9.8 Decay Time

BASES

BACKGROUND The movement of irradiated fuel assemblies within containment or in the
fuel handling area requires allowing at least 24 hours for radioactive decay
time before fuel assembly handling can be initiated. During fuel handling,
this ensures that suffiecient radioactive decay has occurred in the event of
a fuel handling accident (Refs. 1 and 2). Sufficient radioactive decay of
short-lived fission products would have occurred to limit offsite doses from

the accident to within the values reported in FSAR Chapter 15. | CTS-01464
APPLICABLE During movement of irradiated fuel assemblies, the radioactivity decay time
SAFETY is an initial condition design parameter in the analysis of a fuel handling
ANALYSES accident inside containment or in the fuel handling area, as postulated by

Regulatory Guide 1.183 (Ref. 1)

The fuel handling accident analysis inside containment or in the fuel
handling area is described in Reference 2. This analysis assumes a
minimum radioactive decay time of 24 hours.

Radioactive decay time satisfies Criterion 2 of 10 CFR 50.36(c)(2)(ii).

LCO A minimum radioactive decay time of 24 hours is required to ensure that
the radiological consequences of a postulated fuel handling accident inside
containment or in the fuel handling area are within the values calculated in
Reference 2.

APPLICABILITY Radioactive decay time is applicable when moving irradiated fuel
assemblies in containment or in the fuel handling area. The LCO minimizes
the possibility of radioactive release due to a fuel handling accident that is
beyond the assumptions of the safety analysis. If irradiated fuel assemblies
are not being moved, there can be no significant radioactivity release as a
result of a postulated fuel handling accident.

Requirements for fuel handling accidents inside containment or in the fuel
handling area are also covered by LCO 3.7.12, “Fuel Storage Pit Water
Level” and LCO 3.9.7, “Refueling Caivty Water Level.”
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