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U.S. Nuclear Regulatory Commission
ATTENTION: Document Control Desk
Washington, D.C. 20555

Westinghouse Electric Company
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P.O. Box 355
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Your ref: Docket No. 52-006
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Subject: AP1000 Response to Request for Additional Information (SRP 16)
Westinghouse is submitting a response to the NRC request for additional information (RAI) on SRP
Section 16. This RAI response is submitted in support of the AP1000 Design Certification Amendment
Application (Docket No. 52-006). The information included in this response is generic and is expected to
apply to all COL applications referencing the AP1000 Design Certification and the AP1000 Design
Certification Amendment Application.
Enclosure 1 provides the response for the following RAI(s):
RAI-SRP16.3-CTSB-SCP-1 R1
Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send 'copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.
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Robert Sisk, Manager
Licensing and Customer Interface
Regulatory Affairs and Strategy
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RAI Response Number:
Revision: 1

RAI-SRP16.3-CTSB-SCP-1

Question:
Please propose by incorporating into the AP1000 DCD technical specifications (TS) a Setpoint
Control Program (SCP) in the TS Administrative Controls Section, in accordance with COL/DCISG-8, "Technical Specification Information that Combined License Applicants Must Provide in
Combined License Application," that specifies use of an NRC-approved methodology for
determining instrumentation trip setpoints (i.e., WCAP-16361, APP-PMS-JEP-001, Revision 0,
May 2006, "Westinghouse Setpoint Methodology for Protection Systems - AP1 000"). This will
facilitate combined license (COL) applicants' adoption of the AP1000 DCD TS. The Reference
COL plant intends to incorporate an SCP into its plant-specific TS.
Westinghouse Response:
The changes identified herein incorporate a Setpoint Program into the AP1 000 DCD technical
specifications consistent with COL/DC-ISG-8. These changes include the addition of a new
subsection in the administrative controls programs and manuals section of chapter 16; revisions
of a number of Surveillance Requirements; and revisions to appendix subsections B3.3.1 and
B3.3.2.
Design Control Document (DCD) Revision:
The DCD changes herein are reflected in 5 areas: 1) Addition of section 5.5.14; 2) Markup of
the surveillance requirements sections 3.1.8, 3.3.1, and 3.3.2, and markup of the section 3.1.8
surveillance requirements bases; 3) Section B.3.3.1 provided in its entirety containing revisions;
4) Section B.3.3.2 provided in its entirety containing revisions; and 5) markup of sections 7.2
and 7.3.
1) Revise DCD Section 16.1, to add new Administrative Control Technical Specification 5.5.14
to read:
5.5.14

Setpoint Program (SP)
a.

The Setpoint Program (SP) 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.
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
b.

The Nominal Trip Setpoint (NTS), As-Found Tolerance (AFT), and As-Left
Tolerance (ALT) for each Technical Specification required automatic protection
instrumentation function shall be calculated in.conformance with WCAP-1 6361P, "Westinghouse Setpoint Methodology for Protection Systems - AP1 000,"
May 2006.

c.

For each Technical Specification required automatic protection instrumentation
function, performance of a CHANNEL CALIBRATION, CHANNEL
OPERATIONAL TEST (COT), or REACTOR TRIP CHANNEL OPERATIONAL
TEST (RTCOT) surveillance "in accordance with the Setpoint Program" shall
include the following:
1. The as-found value of the instrument channel trip setting shall be compared
with the previously recorded as-left value.
i.

If the as-found value of the instrument channel trip setting differs from the
previously recorded as-left value by more than the pre-defined test
acceptance criteria band (i.e., the specified AFT), 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. An Instrument Channel
is determined to be functioning in accordance with its design basis if it
can be set to within the ALT. This as-found condition shall be entered
into the plant's corrective action program.

ii. If the as-found value of the instrument channel trip setting is less
conservative than the specified AFT the surveillance requirement is
not met and the instrument channel shall be immediately declared
inoperable.
2. The instrument channel trip setting shall be set to a value within the specified
ALT around the specified NTS at the completion of the surveillance;
otherwise, the surveillance requirement is not met and the instrument channel
shall be immediately declared inoperable.
d.

The difference between the instrument channel trip setting as-found value and
the previously recorded as-left value for each Technical Specification required
automatic protection instrumentation function shall be trended and evaluated to
verify that the instrument channel is functioning in accordance with its design
basis.

Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAG)
e.

The SP shall establish a document containing the current value of the specified
NTS, AFT, and ALT 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
requirement of 10 CFR 50.59. In addition, changes to the specified NTS, AFT,
and ALT values shall be governed by the approved setpoint methodology. This
document, including any revisions or supplements, shall be provided upon
issuance to the NRC.

2) Revise DCD Section 16.3.1 and 16.3.3 as shown on in Attachment 16.3A-1. The attachment
provides a markup of the surveillance requirements sections 3.1.8, 3.3.1, and 3.3.2, and markup
of the section 3.1.8 surveillance requirements bases is shown in Attachment 16.3A-2.
3) Chapter 16 Section B.3.3.1 provided in its entirety containing revisions as shown in
Attachment 16.3B.
4) Chapter 16 Section B.3.3.2 provided in its entirety containing revisions as shown in
Attachment 16.3C.
5) Chapter 7 markup sections 7.2.1.2.2 and 7.3.1.5.2 shown in Attachment 16.3D.
PRA Revision:
None.
Technical Report (TR) Revision:
None

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)

Attachment 16.3A-1
Markup of Surveillance Requirements for
Sections 3.1.8, 3.3.1, and 3.3.2

O Westinghouse

RAI-SRP16.3-CTSB-SCP-1 R1
Page 4 of 144

I

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
PHYSICS TESTS Exceptions - MODE 2

3.1.8
ACTIONS (continued)

CONDITION
D.

REQUIRED ACTION

Required Action and
Associated Completion
Time of Condition C not
met.

D.1

COMPLETION TIME

Be in MODE 3.

15 minutes

SURVEILLANCE REQUIREMENTS

SURVEILLANCE

FREQUENCY

SR 3.1.8.1

Perform a REACTOR TRIP CHANNEL
OPERATIONAL TEST on power range and
intermediate range channels per SR 3.3.1.78.

Prior to initiation of
PHYSICS TESTS

SR 3.1.8.2

Verify the RCS lowest loop average temperature is

30 minutes

>_541 OF.
SR 3.1.8.3

Verify THERMAL POWER is < 5% RTP.

30 minutes

SR 3.1.8.4

Verify SDM is within the limits specified in the COLR.

24 hours

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

SR 3.3.1.5
-

NOTE

-

Required to be met within 24 hours after reaching
50% RTP.
Calibrate excore channels to agree with incore
detector measurements.

92 EFPD

SR 3.3.1.6
-

NOTE

-

This Surveillance must be performed on both reactor
trip breakers associated with a single division.

SR 3.3.1.7

Perform TADOT.

92 days on a
STAGGERED
TEST BASIS

Perform RTCOT

92 days

SR 3.3.1.7-8
-

NOTE

-

Not required to be performed for source range
instrumentation prior to entering MODE 3 from
MODE 2 until 4 hours after entry into MODE 3.

Perform RTCOT in accordance with Setpoint
Program.

O

92 days

RAI-SRP16.3-CTSB-SCP-1 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

SR 3.3.1.89
- NOTE -

This Surveillance shall include verification that
interlocks P-6 and P-10 are in their required state for
existing unit conditions.

Perform RTCOT in accordance with Setpoint
Program.

- NOTE Only required
when not
performed within
previous 92 days
Prior to reactor
startup
AND
Four hours after
reducing power
below P-10 for
power and
intermediate
instrumentation
AND
Four hours after
reducing power
below P-6 for
source range
instrumentation
AND
Every 92 days
thereafter

RAI-SRP1 6.3-cTSB-SCP-1 R1
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Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

SR 3.3.1.010
-

NOTE

-

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

Perform CHANNEL CALIBRATION in accordance
with Setpoint Program.
SR 3.3.1.4011

24 months

-

NOTE

-

Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION in accordance
with Setpoint Program.

24 months

SR 3.3.1.41-12
-

NOTE

-

Verification of setpoint is not required.

Perform TADOT.

24 months

SR 3.3.1.4-213
-

NOTE

-

Neutron detectors are excluded from response time
testing.

Verify RTS RESPONSE TIME is within limits.

24 months on a
STAGGERED
TEST BASIS

RAI-SRP16.3-CTSB-SCP-1 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1
SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

RAI-SRP16.3-CTSB-SCP-1 R1
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AP1000 TECHNICALREPORT REVIEW
Response to Request For Additional Information (RAI)

.

RTS Instrumentation
3.3.1
Table 3.3.1-1 (page 1 of 45)
Reactor Trip System Instrumentation

I

APPLICABLE
MODES OR

FUNCTION
1.

Manual Reactor Trip

2.

Power Range Neutron Flux

5.

REQUIRED
CHANNELS

CONDITIONS

1,2

2

B

3(a),4(a),5(a)

2

A'LLOWAB.LE
VAI-E-

TRIP
SEQTIPONT

SR 3.3.1.124

NA

NA

C

SR 3.3.1.124

NA

NA

SURVEILLANCE
REQUIREMENTS

a.

High Setpoint

1,2

4

D

SR
SR
SR
SR
SR

3.3.1.1
3.3.1.2
3.3.1.87
3.3.1.110
3.3.1.132

b.

Low Setpoint

1 (b),2

4

E

SR
SR
SR
SR

3.3.1.1
3.3.1.98
3.3.1.110
3.3.1.132

1,2

4

E

SR 3.3.1.87
SR 3.3.1.110
SR 3.3.1.132

!55.06% RTP
with-time

5.0% RTP
with-time

VeeAtant

GeRstaR

F,G

SR
SR
SR
SR

3.3.1.1
3.3.1.98
3.3.1.110
3.3.1.132

-25.22%3RTP

2%-RTP

!525.23,04 RTP

25%-RT-P

Gpr

!.0 E5 cps

3. Power Range Neutron Flux
High Positive Rate

4.

OTHER
SPECIFIED
CONDITIONS'

Intermediate Range Neutron
Flux

Source Range Neutron Flux
High Setpoint

1(b)42(c)

2 (d)

4

H

SR
SR
SR
SR

3.3.1.1
3.3.1.98
3.3.1.110
3.3.1.132

(d)

4

I,J

4

J,Q

SR
SR
SR
SR
SR

3.3.1.1
3.3.1.98
3.3.1.110
3.3.1.132
3.3.1.1

SR
SR
SR
SR
SR

3.3.1.87
3.3.1.110
3.3.1.132
3.3.1.1
3.3.1.110

2

3(a),4(a),5(a)

3(e),4(e),5(e)

O Westinghouse

1

R

409.061%
R-Tp4

!25.06%0

RTP

-.-

54-.01 E5

!5!.01 E5 -p6

NA

4

099% RTP

:25%-R-T-P-

Ž--e9

!.0 E5 cps

NA
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1
(a) With Reactor Trip Breakers (RTBs) closed and Plant Control System capable of rod withdrawal.
(b) Below the P-10 (Power Range Neutron Flux) interlocks.
(c) Above the P-6 (Intermediate Range Neutron Flux) interlocks.
(d) Below the P-6 (Intermediate Range Neutron Flux) interlocks.
(e) With RTBs open. In this condition, Source Range Function does not provide reactor trip but does provide indication.

[ReVieWer NOtW In all Gases, the values spocifiod forF trip 6etpeints and- loabeValues- mus1t boA con4Frmed following comRpletion of tho
plant spocific cotpeint study. Upon scecetion of the plant specific instrumentation, the Trip SetpGIntG Y.411
be caOuaedi accordance
',th the cetpeint methedelegy described in WCAP 16361 P. Allowable Values ,ll be calculated in accordanc•e Wth the setpeint

methdolgy

nd Specified in the Allowable Value column. The plant specific cctpoint calculdations will reflect the latest licensing

analsis/design basis and may incorporate NRC aGccpted improvements in setpeint methodology.]

Table 3.3.1-1 (page 2 of 45)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
OTHER
FUNCTION
6.

7.

8.

Overtemperature AT

Overpower AT

SPECIFIED

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

1,2

4

E

1,2

4

E

SURVEILLANCE
REQUIREMENTS
SR
SR
SR
SR
SR
SR
SR

3.3.1.1
3.3.1.3
3.3.1:4
3.3.1.5
3.3.1.873.3.1.108
3.3.1.132

SR
SR
SR
SR
SR

3.3.1.1
3.3.1.3
3.3.1.87
3.3.1.109
3.3.1.132

A.LLOWAB LEn
VALUE
Refer-to
Note4

(Page 5o 5

Refer-to
Note-2

TRIP
SETPRONT

Nete4-1
::Table-3,31-4

(Page 5 of 5

Refer-e

Ta•le 3.3.! 1
(Page
5 of 5)

(Page 5 of 5)

Pressurizer Pressure
a.

Low Setpoint

1(0

4

K

SR3.311.1
SR 3.3.1.87
SR 3.3.1.109
SR 3.3.1.132

ý!!809.9psig

181 G.3-P669

b.

High Setpoint

1,2

4

E

SR
SR
SR
SR

.3.3.1.1
3.3.1.87
3.3.1.109
3.3.1.132

!92420.7psig

2420.3psig

Pressurizer Water Level High 3

1Mo

4

K

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.109
3.3.1.132

10. Reactor Coolant Flow - Low

1(0

4 per
hot leg

K

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.10O
3.3.1.132

9.

O

RAI-SRP16.3-CTSB-PCP-1 R1
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RA)
RTS Instrumentation
3.3.1
11. Reactor Coolant Pump
(RCP) Bearing Water
Temperature- High

1,2

4 per RCP

E

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.109
3.3.1.132

12. RCP Speed - Low

1M

4

K

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.10N
3.3.1.132

-- 1942F=

!99

490217

9"0

(f) Above the P-10 (Power Range Neutron Flux) interlock.
(i) 90% of loop specific indicated flow.

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Unformation (RAG)
RTS Instrumentation
3.3.1
Table 3.3.1-1 (page 3 of 45)
Reactor Trip System Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED
FUNCTION
13. Steam Generator (SG)
Narrow Range Water
Level - Low

REQUIRED

SURVEILLANCE

CONDITIONS

CHANNELS

CON[ )ITIONS

1,2

4 per SG

E

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.109
3.3.1.132

4 per SG

E

SR
SR
SR
SR

3.3.1.1
3.3.1.87
3.3.1.100
3.3.1.132

14. Steam Generator (SG)
Narrow Range Water
Level - High 2

ALLOWABLE

TRIP
SETPOINT

REQUIREMENTS

21,4 6pan
sparn

15. Safeguards Actuation Input
from Engineered Safety
Feature Actuation System
a.

Manual

1,2

2

B

SR 3.3.1.124-

NA

NA

b.

Automatic

1,2

4

L

SR 3.3.1.7

NA

NA

Intermediate Range
*Neutron Flux, P-6

2

4

M

SR 3.3.1.87SR 3.3.1.110

b. Power Range Neutron
Flux, P-10

1,2

4

M

SR 3.3.1.8-7
SR 3.3.1.110

-9 94%-RTP

c. Pressurizer Pressure,
P-11

1,2

4

M

SR 3.3.1.87
SR 3.3.1.110

!949.79.4. psigý

4970-psk9

1,2
30),40),50)

4 divisions
with 2 RTBs

N,O

SR 3.3.1.6

NA

NA

N,O

SR 3.3.1.6

NA

NA

L
P

SR 3.3.1.7
SR 3.3.1.7

NA
NA

NA
NA

16. Reactor Trip System
Interlocks
a.

17. Reactor Trip Breakers

1E 5% RTP

10%'RT-P

_9.9!.°/,RTP

per division
18. Reactor Trip Breaker (RTB)
Undervoltage and Shunt
Trip Mechanisms

1,2
30),40),50)

19. Automatic Trip Logic

1,2
30),40),50)

1 each per
RTB
mechanism
4 divisions
4 divisions

(k) Above the P-11 (Pressurizer Pressure) interlock.
(j) With Reactor Trip Breakers closed and Plant Control System capable of rod withdrawal.

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional lnformation (RAG)
RTS Instrumentation
3.3.1
Table 3.3.1-1 (page 4 of 54)
Reactor Trip System Instrumentation

FUNCTION

APPLICABLE
MODES OR
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS CONDITIONS

SURVEILLANCE
REQUIREMENTS

AILLQWABLE
TRIP
VA-UIErTPOINT

20. ADS Stages 1, 2, and 3
Actuation input from
engineered safety feature
actuation system
a.

Manual

1,2
30),40),5u)

2 switch
sets
2 switch

B

SR 3.3.1.124-

NA

NA

B

SR 3.3.1.124-

NA

NA

4
4

L
P

SR 3.3.1.7
SR 3.3.1.7

NA
NA

NA
NA

2 switch
sets
2 switch

B

SR 3.3.1.124

NA

NA

B

SR 3.3.1.124-

NA

NA

L
P

SR 3.3.1.7
SR 3.3.1.7

NA
NA

NA
NA

sets
b.

Automatic

1,2
30),40)5(J)

21. Core Makeup Tank
Actuation input from
engineered safety feature
actuation system
a.

Manual

1,2
30),40),50)

sets
b.

Automatic

1,2
30),40),50)

4
4

(j) With Reactor Trip Breakers closed and Plant Control System capable of rod withdrawal.

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
3.3.1

Table 3.3.1 1 (pago 5 of 5
Reactor Trip System Instrumentationi

--t -: O -,- .emperature-^.T
N

nn , ,•,-~, q

t-~ .......

A

T,......

..

.

.

.

.

...

.

The AT power signal, g shall
,,,
not bo less than the moasurod reactor theral power by mere thar
signat-qax, is cemputod as

1%

.

.

.,...

of RT.P,

.e

e

e. e tho AT pewer

whwge
applied to copnat. oold leg to core transit tim•

T

[0 tT .. ..... -4T
.....
.. .....
applied to compensate for core to hot leg transit time

-

T-4Ž2![] cec

T,-1

6-eG

..

..

.

d8~t
... O.4 FAheFA , c),I F, and m.easued

pressurize

or T-)and measured pressurizer pressure-,
P'R,

•H

psia
0

AT

--

a con-versR.ion factr, such th

of q, is 10
4

percent at norm.al rated thcmal powor

Laplace transfom. operatr

s-

And the Ove.tmprtur
of RTP-f-r T ; 0.06% of
--

th

0TATsp

-

ATepit shall not exceeAhd, the followin.,^.g nominal Trip Setpoint by more than 0.2% of RTP for Th,<i-O,2%
RTP fer pressure; and 0.14% of RTP for A-.

OTATp -f1 (Al)

~f~T----f-(Pzg~),
dto~ied y inerpoatin frm tales

i o allwabl

zeo thQal owe asafunction of corc

inlet ternprAtu-'rAat various pressures
-P~Rd--T- pressurizer pressure aRd co1d leg tomperatur,
*A - *]

(g.
1[,-

0%4 of RTDTP

*g1

[*]

b)

g)]

[11

are as dofined above

g,
qton gb-[10/
whon [*]o/%RTP

DRTP
-

qg

g-•flJ

when qg, qt, > *[]0/RTP

where q, and q. are porcent RTP in the upper and lewor halves Of the zero respecti-ely,
and q. + qgis the total THERMAL POWER in percent RTP.
*These values, denoted ,ith [*l aFe specified in the COLR.
N.ote

)..

flov.e..r

.AT.

The verFp•weF AT setp•int shall AGt exceed the following nominal Trip Setp••nt by mere than 0.20% of RTP for THoT;ad-,R4-no0
RTP-fGe-_F
•.
0

fAI)

--*

*These values denoted with [*I are specified inthe C01R.
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
3.3.2
SURVEILLANCE REQUIREMENTS
- NOTE -

Refer to Table 3.3.2-1 to determine which SRs apply for each Engineered Safety Features
(ESF) Function.
SURVEILLANCE

FREQUENCY

SR 3.3.2.1

Perform CHANNEL CHECK.

12 hours

SR 3.3.2.2

Perform ACTUATION LOGIC TEST.

92 days on a
STAGGERED
TEST BASIS

SR 3.3.2.3
-

NOTE

-

Verification of setpoint not required for manual
initiation functions.
Perform TRIP ACTUATING DEVICE OPERATIONAL

24 months

TEST (TADOT).

SR 3.3.2.4
-

NOTE

-

This surveillance shall include verification that the
time constants are adjusted to the prescribed values.
Perform CHANNEL CALIBRATION in accordance
with Setpoint Program.

24 months

SR 3.3.2.5

Perform CHANNEL OPERATIONAL TEST (COT) in
accordance with Setpoint Program.

92 days

SR 3.3.2.6

Verify ESFAS RESPONSE TIMES are within limit.

24 months on a
STAGGERED
TEST BASIS

SR 3.3.2.7
-

NOTE

-

This Surveillance is not required to be performed for
actuated equipment which is included in the Inservice
Test (IST) Program.

OWestinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
3.3.2
Perform ACTUATION DEVICE TEST.

24 months

SURVEILLANCE REQUIREMENTS (continued)
SURVEILLANCE

FREQUENCY

SR 3.3.2.8

Perform ACTUATION DEVICE TEST for squib valves.

24 months

SR 3.3.2.9

Perform ACTUATION DEVICE TEST for pressurizer
heater circuit breakers.

24 months

O Westinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 1 of 13)
Engineered Safeguards Actuation System Instrumentation

FUNCTION
1

APPLICABLE
MODES OR
OTHER
SPECIFIED

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

1,2,3,4

2 switches

E,O

SR 3.3.2.3

NA

NA

5

2 switches

G,Y

SR 3.3.2.3

NA

NA

SURVEILLANCE

A.QWABLE

REQUIREMENTS

VAL-WE-

TRIP
QEPONT

Safeguards Actuation
a.

Manual Initiation

b.

Containment
Pressure - High 2

1,2,3,4

4

B,O

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

.21. •.-psig

c.

Pressurizer
Pressure - Low

1,2,3(a)

4

B,M

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-_!794.9 ps4g

d.

Steam Line
Pressure - Low

1,2,3(')

4 per steam
line

B,M

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-

1,2,3(a)

4 per loop

B,M

SR 3.3.2.1

e. RCS Cold Leg

Temperature

2

psi.

!795.3 psig

-504 92F

SR 3.3.2.4

(T-1d) -

Low

SR 3.3.2.5
SR 3.3.2.6

(a) Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the
SDM requirements at an RCS temperature of 200°F.
(b Ti,

= -^

moe conStant used in meo lead/lag controlle -r- -. -50 reconds and T2. !55 seGnds.

[Reviewer Note: in all casos, the values Gpocifiod for trip etPointGs a-nd a;lloableh v alues utb ofGdfllwn opeino
the plant Spoc~ici setpoint study. Upon salaction of the plant Spocific intrMontation, the TrFip Setpeintr will be calculated i
accordancaG w~fith the9 6etpaint moethodoloqy describeAd_ in 14CAP- 16361 P.2Allowable Valo will b~"
e Galculated inacra AAWith
nco
tho
Setpgfint m~ethodology and specified in the AlloMwabl ValueW colu6mn. The plant specific setpOint caclainswll reflect the latest
liconsing analysisdasign basis-an3a noprto NRC accepted imRPravemAnts in setpeint methodology.]
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Response to Request For Additional lnformation (RAG)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 2 of 13)
Engineered Safeguards Actuation System Instrumentation

FUNCTION
2.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

1,2,3,40)

2 switches

E,N

SR 3.3.2.3

NA

NA

4(n), 5(l)

2 switches

E,U

SR 3.3.2.3

NA

NA

1,2,3,40)

4

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

_..5

sp

4(n), 5()

4

B,V

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-- 9
.....

6
s

SURVEILLANCE
REQUIREMENTS

A'LOWAaL
VAL-U-E-

TP4
SETPOINT

Core Makeup Tank
(CMT) Actuation
a.

b.

Manual Initiation

Pressurizer Water
Level - Low 2

c.

Safeguards
Actuation

12,3,4,5()

d.

ADS Stages 1, 2, & 3

1,2,3,4,5()

Actuation
3.,

% 6paf

nop

spaA

Refer to Function 1 (Safeguards Actuation) for initiating functions
and requirements.
Refer to Function 9 (ADS Stages 1, 2 & 3 Actuation) for all
initiating functions and requirements.

Containment Isolation
a.

Manual Initiation

b.

Manual Initiation of
Passive Containment
Cooling

c.

Safeguards
Actuation

1,2,3,4

2 switches

E,O

SR 3.3.2.3

NA

NA

5(m), 6(')

2 switches

G,Y

SR 3.3.2.3

NA

NA

1 ,2,3,4,5(e"'),
6 (ern)

Refer to Function 12.a (Passive Containment Cooling Actuation)
for initiating functions and,requirements.

1,2,3,4,5(m)

Refer to Function 1 (Safeguards Actuation) for initiating functions
and requirements.

(e) With decay h'eat > 9.0 MWt.
(I) With the RCS pressure boundary intact.
(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(m) Not applicable for valve isolation Functions whose associated flow path is isolated.
(n) With the RCS being cooled by the RNS.

GWestinghouse
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AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 3 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE

FUNCTION
4.

MODES OR
OTHER
SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

1,2(),3(1,4(')

2 switches

E,S

SR 3.3.2.3

1,2(),3(),4('

4

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

1,2(),3 (aj)

4 per steam
line

B,M

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

3 (dI)

4 per steam

B,M'

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

A'L IWA.L
VAI-I

TRIP
SETPOINT

Steam Line Isolation

a.

Manual Initiation

b. Containment
Pressure - High 2

c.

Pressure - Low

(2) Steam Line

line

Pressure -

Negative
Rate - High

d.

NA

NA

Steam Line Pressure
(1) Steam Line

5.

SURVEILLANCE
REQUIREMENTS

Tod

-

Low

1,2(l),3 ()

4 per loop

B,M

ýý559.7 psigm

wth-tome ,

100 psta
Wth

GG_eonads
>-50 Aennn~d

Turbine Trip
a.

Manual Main
Feedwater Isolation

1,2

Refer to Function 6.a (Manual Main Feedwater Control Valve
Isolation) for requirements.
-

b.

SG Narrow Range
Water Level - High 2

1,2

c.

Safeguards
Actuation

1,2

Refer to Function 1 (Safeguards Actuation) for initiating functions
and requirements.

d.

Reactor Trip

1,2

Refer to Function 18.ba (ESFAS Interlocks, Reactor Trip, P-4) for
requirements.

4 per SG

B,L

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

6paR

82,%46paR

(a) Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the
SDM requirements at an RCS temperature of 200°F.
(b) Timcontants u-d' onthe load/lag contrallar ara

50 caco-nd..
.and

t2•. _5 seconds.

(d) Below the P-11 (Pressurizer Pressure) interlock.
(I) Not applicable if all MSIVs are closed.

O
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Response to Request For Additional information (RAI)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 4 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE

FUNCTION
6.

MODES OR
OTHER
SPECIFIED

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

SURVEILLANCE
REQUIREMENTS

A.ILOWA.t E
VAL-UE

TRIP
SETPOQ4T

Main Feedwater Control
Valve Isolation
a.

Manual Initiation

1,2,3,4(m)

2 switches

E,S

SR 3.3.2.3

b.

SG Narrow Range
Water Level - High 2

1,2,3,40i'm)

4 per SG

B,R

SR
SR
SR
SR

c.

Safeguards
Actuation

1,2,3,4("m)

d.

Reactor Coolant
Average
Temperature

1,2

7.

1,2

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

NA
054q

82,14 spaR

Refer to Function 1 (Safeguards Actuation) for all initiating
functions and requirements.
4

B,L

(Tavg) - Low 1

Coincident with
Reactor Trip

A

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-549 92F

Refer to Function 18.ba (ESFAS Interlocks, Reactor Trip, P-4) for
requirements.

Main Feedwater Pump
Trip and Valve Isolation
Refer to Function 6.a (Manual Main Feedwater Control Valve Isolation) for
requirements.

a.

Manual Initiation

b.

SG Narrow Range
Water Level - High 2

1,2,3,40,m)

c.

Safeguards
Actuation

1,2,3,4(m)

d.

Reactor Coolant
Average
Temperature
Tavg - Low 2

1,2

Coincident with

1,2

Reactor Trip

4 per SG

B,R

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

a.R

Refer to Function 1 (Safeguards Actuation) for all initiating
functions and requirements.
2 per loop

B,L

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-541Q2.F

-!422F

Refer to Function 18.ba (ESFAS Interlocks, Reactor Trip, P-4) for
requirements.

(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(m) Not applicable for valve isolation Functions whose associated flow path is isolated.

-N

O Westinghouse

RAI-SRP16.3-CTSB-SCP-1 R1
Page.21 of 144

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAP)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 5 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE

FUNCTION
8.

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

1,2,3,4(0)

4 per SG

B,S

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

1,2,3(a)

4 per loop

B,M

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

SURVEILLANCE

ALLOWA.FLE

REQUIREMENTS

VALUE-

TRIP
SPTPOINT

Startup Feedwater
Isolation
a.

SG Narrow Range
Water Level - High 2

b.

TO-1d
- Low

c.
9.

MODES OR
OTHER
SPECIFIED

Manual Initiation

82.05%
spaf4

5A050F
_-

Refer to Function 6.a (Manual Main Feedwater Control Valve Isolation) for
requirements.

ADS Stages 1, 2 & 3
Actuation
a.

Manual Initiation

1,2,3,4

2 switch

E,O

SR 3.3.2.3

NA

NA

G,X

SR 3.3.2.3

NA

NA

4 per tank

B,O

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-4.9Q%- spaR

61.9% spaR

4 per

B,V

SR 3.3.2.1

Ž56.9% span

6I.9,0%spaR

sets
5(k),6(g'k)

2 switch

sets
b.

Core Makeup Tank
(CMT) Level - Low 1

1,2,3,4

5(c'k)

OPERABLE
tank
Coincident with CMT
Actuation

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

Refer to Function 2 (CMT Actuation) for all initiating functions and requirements.

(a) Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the
SDM requirements at an RCS temperature of 200'F.
(c) With pressurizer level >_20%.
(g) With upper internals in place.
(o) Not applicable when the startup feedwater flow paths are isolated.
(k) Not applicable when the required ADS valves are open. See LCO 3.4.12 and LCO 3.4.13 for ADS valve and equivalent relief
area requirements.

O
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ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 6 of 13)
Engineered Safeguards Actuation System Instrumentation

10.

FUNCTION
ADS Stage 4 Actuation
a. Manual Initiation
Coincident with

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS
1,2,3,4

REQUIRED
CHANNELS CONDITIONS
2 switch

SURVEILLANCE
REQUIREMENTS

ALIOWABIE
VAW-IE-

TRIP
SETP4ONT

E,O

SK 3.3.2.3

NA

NA

G,X

SR 3.3.2.3

NA

NA

4

B,O

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

4

B,X

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

sets
5

(k),6 (g k)

2 switch

sets
RCS Wide Range

1,2,3,4

Pressure - Low, or

5

b.

ADS Stages 1, 2 & 3
Actuation
CMT Level - Low 2

Coincident with RCS
Wide Range
Pressure - Low, and

c.

Coincident with ADS
Stages 1, 2 & 3
Actuation
Coincident RCS
Loop 1 and 2 Hot
Leg Level - Low 2

(k),6 g,k)

.1.

ps1§

1290-peig

19498-psg

1290-psig

Refer to Function 9 (Stages 1, 2, & 3 Actuation) for initiating functions and
requirements
1,2,3,4
4 per tank
B,O
SR 3.3.2.1
ýi§6.9% span
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6
5 (c,k)
4 per
B,V
SR 3.3.2 1
-t6.
&
G4oPa.
SR 3.3.2.4
OPERABLE
SR 3.3.2.5
tank
SR 3.3.2.6
1,2,3,4

1,2 ,3 ,4 ,5(1,k)

4 (n), 5 (k), 6 (k)

4

B,O

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

1498-psig

SR 3.3.2.1
~198 Psig
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6
Refer to Function 9 (ADS Stages 1, 2 & 3 Actuation) for initiating
functions and requirements
4

B,V

1 per loop

BB,Y

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

61.9,04span

61 .90% sptan

1200 prig

12OG-peiq

2 -aon
~e

aboyep angde
sufaGe-ef-the
bettem of the

ns'de

F- -r;ge

of 4ho b(#t(4
of the hot egs

bow4eqs
(c) With pressurizer level >_20%.
(g) With upper internals in place.
(k) Not applicable when the required ADS valves are open. See LCO 3.4.12 and LCO 3.4.13 for ADS valve and equivalent relief
area requirements.
(n) With the RCS being cooled by the RNS.
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3.3.2
Table 3.3.2-1 (page 7 of 13)
Engineered Safeguards Actuation System Instrumentation

FUNCTION
11.

APPLICABLE
MODES OR
OTHER
SPECIFIED

REQUIRED

SURVEILLANCE

CONDITIONS

CHANNELS

CONDITIONS. REQUIREMENTS

VAIU-

:T-RIPSETPOQNT

Reactor Coolant Pump
Trip
a.

ADS Stages 1, 2 & 3
Actuation

b.

Reactor Coolant
Pump Bearing Water
Temperature - High

c.

Manual CMT
Actuation

d.

Pressurizer Water
Level - Low 2

Refer to Function 9 (ADS Stages 1, 2 & 3 Actuation) for initiating functions and
requirements.
1,2

e.

Safeguards
Actuation

4 per RCP

B,L

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-19042F

4.9g2

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-ý..95 ospaR

4110% span

SR 3.3.2.1

.Ž9....
,00%span

SR 3.3.2.4
SR 3.3.2.5
SR 3.3.2.6

spar

Refer to Function 2.a (Manual CMT Actuation) for requirements.
1,2,3,40)

4(n), 5 (cj)

12.

AA.L104081

4

4

B,N

B,V

SR
SR
SR
SR

span

span

Refer to Function 1 (Safeguards Actuation) for initiating functions and requirements.

Passive Containment
Cooling Actuation
a.

b.

Manual Initiation

Containment
Pressure - High 2

1,2,3,4

2 switches

E,O

SR 3.3.2.3

NA

NA

5('),6(0)

2 switches

G,Y

SR 3.3.2.3

NA

NA

1,2,3,4

4

B,O

SR
SR
SR
SR

!56.21•psg

6.2--psiq

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

(c) With pressurizer level >20%.
(e) With decay heat > 9.0 MWt.
(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(n) With the RCS being cooled by the RNS.

O
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3.3.2
Table 3.3.2-1 (page 8 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
SPECIFIED

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

1,2,3,4

2 switches

E,O

SR 3.3.2.3

NA

NA

5(I)

2 switches

E,U

SR 3.3.2.3

NA

NA

SG Narrow Range
Water Level - Low

1,2,3,40)

4 per SG

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

Coincident with
Startup Feedwater
Flow - Low

1,2,3,40)

2 per
feedwater
line

H,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

SG Wide Range
Water Level - Low

1,2,3,40)

4 per SG

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

FUNCTION
13.

A.LLOWABLE
VALUJE-

TRI
SETP.TQN

Passive Residual Heat
Removal Heat
Exchanger Actuation
a.

b.

c.

d.

Manual Initiation

ADS Stages 1, 2 & 3

1,2,3,4,5(')

Actuation

14.

SURVEILLANCE
REQUIREMENTS

pan950/

21,4 6a4

span

•!

.9 qgp..

Ž§395%

2,•

......

54% spaR

spaR

Refer to Function 9 (ADS Stages 1, 2 & 3 Actuation) for initiating
functions and requirements.

e.

CMT Actuation

Refer to Function 2 (CMT Actuation) for initiating functions and requirements.

f.

Pressurizer Water
Level, High 3

1,2,3,40,P)

4

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

7-1% ,spaR
spaA

SG Blowdown Isolation
a.

Passive Residual
Heat Removal Heat
Exchanger Actuation

1,2,3,400m)

b.

SG Narrow Range
Water Level - Low

1,2,3,40-m)

Refer to Function 13 (Passive Residual Heat Removal Heat
Exchanger Actuation) for all initiating functions and requirements.
4 per SG

B,R

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

214,-spaR

(I) With the RCS pressure boundary intact.

(j)

With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).

(m) Not applicable for valve isolation Functions whose associated flow path is isolated.
(p) Above the P-19 (RCS Pressure) interlock.
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Table 3.3.2-1 (page 9 of 13)
Engineered Safeguards Actuation System Instrumentation

.FUNCTION
15.

REQUIRED
CHANNELS

CONDITIONS

SURVEILLANCE
REQUIREMENTS

ALLOWABLE=
VALUE

-RIP
SETPOINT

Boron Dilution Block
a.

16.

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

Source Range
Neutron Flux
Doubling

b. Reactor Trip
Chemical Volume and
Control System Makeup
Isolation
a. SG Narrow Range
Water Level - High 2

b.

SR
SR
SR
SR
5(T)
4
B,P
SR
SR
SR
SR
Refer to Function 18.ab-(ESFAS Interlocks, Reactor
2(ý,3(0,4(r").

4

B,T

3.3.2.1
3.3.2.4
Range Fl'u-X
3.3.2.5
2.20! on 50
3.3.2.6
men-Aes
3.3.2.1
<
3.3.2.4
Range Fl'-uX
2.201 6n 50
3.3.2.5
min-gs
3.3.2.6
Trip, P-4) for all requirements.

Range FkIX

-50
ninutes
, FA(4
Rage-Flux-X
fin
rn inutes

1,2,3(-),40-r)

4 per SG

B,R

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

!-O5%
span

82%-span

Pressurizer Water
Level - High 1

1,2,3(m)

4

B,Q

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

.•23.05%
span

23%-spaR

Coincident with
Safeguards
Actuation

1,2,3)

c. Pressurizer Water

Refer to Function 1 (Safeguards Actuation) for initiating functions
and requirements.

4

B,T

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

49.0504%spa

59%-span

1,2,3()

4

BQ

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

-150Rlh

4-O -. h

1,2,3(m),40,m)

2 switches

E,R

SR 3.3.2.3

NA

NA

1 ,2 ,3 ,0,mp)
4

Level - High 2

d.

Containment
Radioactivity High 2

e.

Manual Initiation

f.

Source Range
Neutron Flux
Doubling

Refer to Function 15.a (Boron Dilution Block, Source Range Neutron Flux Doubling) for all
requirements.

(f)

Not applicable when critical or during intentional approach to criticality.

(j)

With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).

(m) Not applicable for valve isolation Functions whose associated flow path is isolated.
(p) Above the P-19 (RCS Pressure) interlock.
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Table 3.3.2-1 (page 10 of 13)
Engineered Safeguards Actuation System Instrumentation

FUNCTION
17.

APPLICABLE
MODES OR
OTHER
SPECIFIED

REQUIRED

CONDITIONS

CHANNELS

CONDITIONS

1,2,3(m)

4

BQ

SURVEILLANCE

A'LLOWAR'LE

TRIP

REQUIREMENTS

VAL-UE

SETPQINT

SR
SR
SR
SR

_.50 PJhr

Normal Residual Heat
Removal System
Isolation
a.

Containment
Radioactivity High 2

b.

Safeguards

1,2,3(m)

Actuation
c.

Manual Initiation

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

41O0-R4

Refer to Function 1 (Safeguards Actuation) for all initiating
functions and requirements.
2 switch

E,Q

SR 3.3.2.3

NA

NA

NA

NA

sets
18.

ESFAS Interlocks
a.

Reactor Trip Breaker
Open, P-3

ba. Reactor Trip, P-4
c.

Intermediate Range
Neutron Flux, P-6

db. Pressurizer
Pressure, P-11

c.Itormodiato Range
Noutgrn Flux, P2 6e

3 divisions

D,M

SR 3.3.2.3

1,2,3

3 divisions

D,M

SR 3.3.2.3

2

4

J,L

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

1,2,3

4

J,M

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

!5970.4pr1si

4 7 pig

SR 3.3.2.4
SR 3.3.2.4
SR 32.5

>0.9i E 6%
R-TP2

IE 5% RTP

2

ed. Pressurizer Level,
P-12
fe. RCS Pressure, P-19

f.

1,2,3

4J-,

1,2,3,4,5,6

4

J,M
BBY

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

!5416.05%
span

16%-spaA

1,2,3,40)

4

J,N

SR 3.3.2.1
SR 3.3.2.4
SR 3.3.2.5

!57-2 pig

:?Q P609

34visiers

DMA

SR 3.3.2.3

NA

4

B,Z

SR
SR
SR
SR

Rearctr Trip Breaker

NA

openP
19.

Containment Air Filtration
System Isolation
a.

Containment
Radioactivity High 1

b.

Containment
Isolation

1,2,3,40)

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

~-3R41

2-R'h

Refer to Function 3 (Containment Isolation) for initiating functions and requirements.

IWestinghouse
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(0) With the

RCS not being cooled by the Normal Residual Heat Removal System (RNS).

(m) Not applicable for valve isolation Functions whose associated flow path is isolated.

RAI-SRP16.3-CTSB-SCP-1 R1
Page 28 of 144

* Westinghouse

AP1000 TECHNICAL REPORT REVIEW
Response to Request For AdditionaG Wnformation (RAI)
ESFAS Instrumentation
3.3.2
Table 3.3.2-1 (page 11 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
FUNCTION
20.

SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

1,2,3,4

2

F,O

Control Room Air
Supply Radiation High 2

Note (h)

b.

22.

I.

A'LIOWA.4 E
VAL-UE

T-RRIP
SETPO!.NT

Main Control Room
Isolation and Air Supply
Initiation
a.

21.

SURVEILLANCE
REQUIREMENTS

Pressurizer
Pressure - Low

2

G,K

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

1,2,3P

4

B,M

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

4

B,L

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

EQU VA,LNT EQUIALENT
1-434. 1.131
4-14-9

curios/in3
EQUIVALENT

714Q.-gQ ps

EQUIVALENT
1-3
1795.3 pfig

Auxiliary Spray and
Purification Line Isolation
a.

Pressurizer Water
Level - Low 1

1,2

b.

Manual Initiation

1,2

20.0% paf4

Refer to Function 16.e (Manual Chemical Volume Control System
(Makeup Isolation) for requirements.

In-Containment Refueling
Water Storage Tank
(IRWST) Injection Line
Valve Actuation
a.

Manual Initiation

1,2,3,40)

2 switch

E,N

SR 3.3.2.3

NA

NA

G,Y

SR 3.3.2.3

NA

NA

sets
4 (n),5,6

2 switch
sets

Refer to Function 10'(ADS 4th Stage Actuation) for initiating functions and
ADS 4th Stage
Actuation
requirements.
(a) Above the P-11 (Pressurizer Pressure) interlock, when the RCS boron concentration is below that necessary to meet the SDM
b.

requirements at an RCS temperature of 200°F.
(h) During movement of irradiated fuel assemblies.
(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(n) With the RCS being cooled by the RNS.

O Westinghouse
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Table 3.3.2-1 (page 12 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
FUNCTION
23.

SPECIFIED
CONDITIONS

REQUIRED
CHANNELS

CONDITIONS

1,2,3,40)

2 switch

E,N
G,Y

ALLOWABLE
VAL-JE

TRIP
SETPQINT

SR 3.3.2.3

NA

NA

SR 3.3.2.3

NA

NA

EGentatment
ElevaQtio '

Containment

SURVEILLANCE
REQUIREMENTS

IRWST Containment
Recirculation Valve
Actuation

a. Manual Initiation

sets
2 switch

sets
b. ADS Stage 4
Actuation

Refer to Function 10 (ADS Stage 4 Actuation) for all initiating functions and
requirements:

Coincident with
IRWST Level
Low 3

24.

4

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

4

I,Y

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

6

3

H,P

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

1,2,3,4

4 divisions,
1 batterybacked
subsystem
per division

D,O

SR 3.3.2.2

Containen

Refueling Cavity Isolation
a.

25.

1,2,3,40)

Spent Fuel Pool
Level - Low

ESF Coincidence Logic
a.

Coincidence Logic

NA

NA

4 divisions,
NA
NA
G,W
SR 3.3.2.2
1 batterybacked
subsystem
per division
(k) Not applicable when the required ADS valves are open. See LCO 3.4.12 and LCO 3.4.13 for ADS valve and equivalent relief
5,6

area requirements.
(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(n) With the RCS being cooled by the RNS.

O Westinghouse
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Table 3.3.2-1 (page 13 of 13)
Engineered Safeguards Actuation System Instrumentation
APPLICABLE
MODES OR
OTHER
FUNCTION
26.

28.

,A,1LOWALE
VALUE-I

TRIP
SETPOIN

REQUIRED
CHANNELS

1,2,3,4

4 divisions,
1 batterybacked
subsystem
per division

D,O

SR 3.3.2.2
SR 3.3.2.7
SR 3.3.2.8

NA

NA

5,6

4 divisions,
1 batterybacked
subsystem
per division

G,W

SR 3.3.2.2
SR 3.3.2.7

NA

NA

CONDITIONS

ESF Actuation
a.

27.

SURVEILLANCE
REQUIREMENTS

SPECIFIED
CONDITIONS

ESF Actuation
Subsystem

Pressurizer Heater Trip
a.

Core Makeup Tank
Actuation

1,2,3,40'pl

b.

Pressurizer Water
Level, High 3

1,2,3,40,P)

4

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

4(nl.),5(r),6 (qr)

1 per loop

C,AA

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

Refer to Function 2 (Core Makeup Tank Actuation) for all initiating
functions and requirements. In addition to the requirements for
Function 2, SR 3.3.2.9 also applies.
17

-74-0

Chemical and Volume
Control System Letdown
Isolation
a.

Hot Leg Level Low 1

-17.98
abave-i'4e
de'
'u-faGe of the
bottom of the

18o.in. ;bG'de-s'-a~e
of ths -bttom
of the hot-lgs

heotlegs
29.

SG Power Operated
Relief Valve and Block
Valve Isolation
a.

Manual Initiation

1,2,3,40)

2 switches

E,N

SR 3.3.2.3

b.

Steam Line
Pressure - Low

1,2,3,46)

4 per steam
line

B,N

SR
SR
SR
SR

3.3.2.1
3.3.2.4
3.3.2.5
3.3.2.6

NA

NA

_Ž.§4&7- psig

,60

s
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!95 se~ondc.
6econds and :5ý
(b)Time cons-tants used-i the lead/lag conroller' ar -!50
(j) With the RCS not being cooled by the Normal Residual Heat Removal System (RNS).
(n) With the RCS being cooled by the RNS.
(p) Above the P-19 (RCS Pressure) interlock.
(q) With the water level < 23 feet above the top of the reactor vessel flange.
(r) Below the P-12 (Pressurizer Level) interlock.

i

u
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B 3.1.8
BASES
SURVEILLANCE
REQUIREMENTS

SR 3.1.8.1
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 REACTOR TRIP CHANNEL
OPERATIONAL TEST is performed on each power range (Functions 2.a
and 2.b) and intermediate range (Function 4) channel prior to initiation of
the PHYSICS TESTS. This will ensure that the RTS is properly aligned
to provide the required degree of core protection during the performance
of the PHYSICS TESTS.
SR 3.1.8.2
Verification that the RCS lowest loop Tavg is _541'1F will ensure that the
unit is not operating in a condition that could invalidate the safety
analyses. Verification of the RCS temperature at a Frequency of
30 minutes during the performance of the PHYSICS TESTS will provide
assurance that the initial conditions of the safety analyses are not violated.
SR 3.1.8.3
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. Verification of the THERMAL POWER at a Frequency of
30 minutes during the performance of the PHYSICS TESTS will ensure
that the initial conditions of the safety analyses are not violated.
SR 3.1.8.4
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;

d.

Fuel burnup based on gross thermal energy generation;

e.

Xenon concentration;

f.

Samarium concentration; and

g.

Isothermal temperature coefficient (ITC).
RA(-sRP16.3-cTsB-scP-1 R1
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B 3.3 INSTRUMENTATION
B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES

BACKGROUND

The RTS initiates a unit shutdown, based upon 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 Feature Actuation
System (ESFAS) in mitigating accidents.
The Protection and Safety Monitoring System (PMS) has 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 include LSSS for
variables that have significant safety functions. LSSS are defined by the
regulation as "Where a LSSS is specified for a variable on which a safety limit
has been placed, the setting must be chosen so that automatic protective actions
will correct the abnormal situation before a Safety Limit (SL) is exceeded." The
Safety Analysis Limit (SAL) is the limit of the process variable at which a
protective action is initiated, as established by the safety analysis, to assure that
a SL is not exceeded. However, in practice, the actual settings for automatic
protection channels must be chosen to be more conservative than the Safety
Analysis Limit to account for instrument loop uncertainties related to the setting at
which the automatic protective action would actually occur. The LSSS values are
identified and maintained in the Setpoint ControlProgram (SGP) and are
controlled by 10 CFR 50.59.

-----------------REVIEWER'S NOTE

-

-------

For Westinghouse AP1 000 plants, the term Nominal Trip Setpoint (NTS) is
defined as the "Field setting" and is suggested as the actual setpoint
implemented in the plant surveillance procedures. The as-found and as-left
tolerances will apply to the NTS implemented in the Surveillance procedures to
confirm channel performance.
The NTS is included in the SGRSP.
------

----r
--cfe
------po n -h
-----p
Se
i a ----------o

is

d t r i-e field-----------

The Nominal Trip Setpoint (NTS) specified in the SGRSP is a predetermined field
setting for a protection channel chosen to initiate automatic actuation prior to the
process variable reaching the Safety Analysis Limit and thus assures that the SL
RAI-SRP16.3-CTSB-SCP-1 R1
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is not exceeded. As such, the NTS accounts for uncertainties in setting the
channel (e.g., calibration), uncertainties in how the channel might actually
perform (e.g., repeatability), changes in the point of action of the channel 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 NTS assures that the SLs are not exceeded. Therefore, the NTS
meets the 10 CFR 50.36 definition of an LSSS.
Technical Specifications contain values related to the OPERABILITY of
equipment required for safe operation of the facility. OPERABLE is defined in
Technical Specifications as "...being capable of performing its safety
functions(s)." Relying solely on the NTS to define OPERABILITY in Technical
Specifications would be an overly restrictive requirement if it were applied as an
OPERABILITY limit for the "as-found" value of a protection channel setting during
a surveillance. This would result in Technical Specification compliance
problems, as well as reports and corrective actions required by the rule which are
not necessary to ensure safety. For example, an automatic protection channel
with a setting that has been found to be different from the NTS due to some drift
of the setting may still be OPERABLE since drift is to be expected. This
expected drift would have been specifically accounted for in the setpoint
methodology for calculating the NTS and thus the automatic protective action
would still have assured that the SL would not be exceeded with the "as-found"
setting of the protection channel. Therefore, the channel would still be
OPERABLE since it would have performed its safety function. Ifthe as-found
condition of the channel is near the as-found tolerance, recalibration is
considered appropriate to allow for drift during the next surveillance interval.
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 2750 psia shall not be exceeded.

Operation within the SLs of Specification 2.0, "Safety Limits (SLs)," also
maintains the above values and assures that offsite doses are within the
acceptance criteria during AOOs.
Design Basis Accidents (DBA) are events that are analyzed even though they
are not expected to occur during the unit life. The acceptable limit during
accidents is that the offsite dose shall be maintained within an acceptable
RAI-SRPP6.3-CTSB-SCP-1 R1
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fraction of the limits. Different accident categories are allowed a different fraction
of these limits, based on the probability of occurrence. Meeting the acceptable
dose limit for an accident category is considered having acceptable
consequences for that event.
The RTS maintains surveillance on key process variables which are directly
related to equipment mechanical limitations, such as pressure, and on variables
which directly affect the heat transfer capability of the reactor, such as flow and
temperature. Some limits, such as Overtemperature AT, are calculated in the
protection and safety monitoring system cabinets from other parameters when
direct measurement of the variable is not possible.
The RTS instrumentation is segmented into four distinct but interconnected
modules as identified below:
*

Field inputs from process sensors, nuclear instrumentation;

•

Protection and Safety Monitoring System Cabinets;

*

Voting Logic; and

*

Reactor Trip Switchgear Interface.

Field Transmitters and Sensors
Normally, four redundant measurements using four separate sensors are made
for each variable used for reactor trip. The use of four channels for protection
functions is based on a minimum of two channels being required for a trip or
actuation, one channel in test or bypass, and a single failure on the remaining
channel. The signal selector algorithm in the Plant Control System (PLS) will
function with only three channels. This includes two channels properly
functioning and one channel having a single failure. For protection channels
providing data to the control system, the fourth channel permits one channel to
be in test or bypass. Minimum requirements for protection and control 4s-are
achieved with only three channels OPERABLE. The fourth channel is provided to
increase plant availability, and permits the plant to run for an indefinite time with
a single channel out of service. The circuit design is able to withstand both an
input failure to the control system, which may then require the protection
Function actuation, and a single failure in the other channels providing the
protection Function actuation. Again, a single failure will neither cause nor
prevent the protection Function actuation. These requirements are described in
IEEE-603 (Ref. 5). The actual number of channels required for each plant
parameter is specified in Reference 2.
Selected analog measurements are converted to digital form by digital converters
within the protection and safety monitoring system cabinets. Signal conditioning
RAI-SRP16.3-CTSB-SCP-1 R1
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may be applied to selected inputs following the conversion to digital form.
Following necessary calculations and processing, the measurements are
compared against the applicable setpoint for that variable. A partial trip signal for
the given parameter is generated if one channel measurement exceeds its
predetermined or calculation limit. Processing on all variables for reactor trip is
duplicated in each of the four redundant divisions of the protection system. Each
division sends its partial trip status to each of the other three divisions over
isolated multiplexed links. Each division is capable of generating a reactor trip
signal iftwo or more of the redundant channels of a single variable are in the
partial trip state.
The reactor trip signal from each division is sent to the corresponding reactor trip
actuation division. Each of the four reactor trip actuation divisions consists of two
reactor trip circuit breakers. The reactor is tripped when two or more actuation
divisions receive a reactor trip signal. This automatic trip demand initiates the
following two actions:
1.

It de-energizes the undervoltage trip attachment on each reactor trip
breaker, and

2.

It energizes the shunt trip device on each reactor trip breaker.

Either action causes the breakers to trip. Opening of the appropriate trip breakers
removes power to the control rod drive mechanism (CRDM) coils, allowing the
rods to fall into the core. This rapid negative reactivity insertion shuts down the
reactor.
Protection and Safety Monitoring System Cabinets
The protection and safety monitoring system cabinets contain the necessary
equipment to:
Permit acquisition and analysis of the sensor inputs, including plant process
sensors and nuclear instrumentation, required for reactor trip and ESF
calculations;
*

Perform computation or logic operations on variables based on these inputs;
Provide trip signals to the reactor trip switchgear and ESF actuation data to
the ESF coincidence logic as required;
Permit manual trip or bypass of each individual reactor trip Function and
permit manual actuation or bypass of each individual voted ESF Function;

Westinghouse
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"

Provide data to other systems in the Instrumentation and Control (I&C)
architecture;

"

Provide separate input circuitry for control Functions that require input from
sensors that are also required for protection Functions.

Each of the four divisions provides signal conditioning, comparable output signals
for indications in the main control room, and comparison of measured input
signals with established setpoints. The basis of the setpoints are described in
References , 2, a-a.Rd 3 and 4. If the measured value of a unit parameter exceeds
the predetermined setpoint, an output is generated which is transmitted to the
ESF coincidence logic for logic evaluation.
Within the protection and Gafety monitring• systemPMS, redundancy is generally
provided for active equipment such as processors and communication hardware.
This redundancy is provided to increase plant availability and facilitate
surveillance testing. A division or channel is OPERABLE ifit is capable of
performing its specified safety function(s) and all the required supporting
functions or systems are also capable of performing their related support
functions. Thus, a division or channel is OPERABLE as long as one set of
redundant components within the division or channel is capable of performing its
specified safety function(s).
Voting Logic
The voting logic provides a reliable means of opening the reactor trip switchgear
in its own division as demanded by the individual protection functions.
Reactor Trip Switchgear Interface
The final stage of the voting logic provides the signal to energize the
undervoltage trip attachment on each RTB within the reactor trip switchgear.
Loss of the signal de-energizes the undervoltage trip attachments and results in
the opening of those reactor trip switchgear. An additional external relay is deenergized with loss of the signal. The normally closed contacts of the relay
energize the shunt trip attachments on each switchgear at the same time that the
undervoltage trip attachment is de-energized. This diverse trip actuation is
performed external to the PMS cabinets. The switchgear interface including the
trip attachments and the external relay are within the scope of the PMS.
Separate outputs are provided for each switchgear. Testing of the interface
allows trip actuation of the breakers by either the undervoltage trip attachment or
the shunt trip attachment.
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Nominal Trip Setpoints (NTS) and Al.owphab

Values

The Trip Setpoints are NTS is the nominal values at which the trip output is set.
Any trip output is considered to be properly adjusted when the "as-left" value is
within the band for CHANNEL CALIBRATION, aGGcuacy (i.e., + rack calibration

,accuracy).
The Ttrip Ssetpoints used in the trip output are based on the analytcial !kmitSafety
Analysis Limits stated in Reference 1-3. The selttiep determination of these
Nominal Trip Setpoints is such that adequate protection is provided when all
sensor and processing time delays are taken into account. To allow for
calibration tolerances, instrument drift, and severe environment errors for those
RTS channels that must function in harsh environments as defined by 10 CFR
50.49 (Ref. 6), the T-rp-SetpointNTSs and A.llowable Values specified iR-Table
3.3.1-in the accompanying LCO SCPSP are conservatively-adjueted- with
respect to the analý4ycal !imirSafetyAnalysis Limits. A detailed description of the
methodology, used to calculate the Tr4ipSetpoen4NTSs, including their explicit
uncertainties, is provided in the "Westinghouse Setpoint Methodology for
Protection Systems" (Refs. 4;-a4d-Q). The as-left tolerance and as-found
tolerance band methodology is provided in the SGPSP. The act'ual noRmnial Trip

Setpoint entereFAd into_ the trip ou1tput is more conseR'aAtiVe thanM that specified by
the Allowa-ble Va-lu to accou.nt for changes in random measurement e.rrrs
detectable by a COT. Ore
.uch
example of
a change in mea.urem nt error is
drft during the surwoillanre interval. If the mneasured setnoint doees net excood
the Allow..able Value, the trip output is co.n.sider.e9d OPERABLE. The as-found
OPERABILITY limit for the purpose of the REACTOR TRIP CHANNEL
OPERATIONAL TEST (RTCOT) is defined as the as-left limit-4e,
ý
,
calibration accuracy about the NTS (i.e., ± rack calibration laccuracyý).

S-et-noints in acco_,rd~ane wiAgth the Allowablet Value e;tnsu re tha;t 2s are
r not
Violate4-d dur_1ing AO~s (and- that the- consequences of -DBAs;will beacceptable,
providing the unit is operate-d from within the LCFs at the onset of the AOO or
DBA and! the equipment functio~ns as deAsigned). Note that inthe accompanying
LCO 3.3.1, the Trip Setpoints of Table 33

1_are thA I

S

The Nominal Trip Setpoints and Alleo'-able Valu-es listed in the SGPSP T
3.1 1 are based on the methodology described in Reference 4, which
incorporates all of the known uncertainties applicable for each channel.

(RefeFrene 4 is;An A600 docmnn
rpt tha;t describes A mpethodology that i
applicable to APlOQO. AP. 000 has. som slight dif•ferences in ntuont..
spans
asA.
a rea.sult of the higher power level.) The magnitudes of these uncertainties are
factored into the determination of each NTSTetpt.
All field sensors and
signal processing equipment for these channels are assumed to operate within
the allowances of these uncertainty magnitudes: Transmitter and signal
processing equipment calibration tolerances and drift allowances must be
specified in plant calibration procedures, and must be consistent with the values
RAI-SRP16.3-CTSB-SCP-1 R1
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used in the setpoint methodology.
The OPERABILITY of each transmitter or sensor can be evaluated when its "asfound" calibration data are compared against the "as-left"data and are shown to
be within the setpoint methodology assumptions. The basis of the setpoints is
described in References 12-7r,3
-and 4. Trending of trasieieralibration results
is required by the program description in Technical Specifications 5.5.14.d.
G.hR"IaFc

Lettr

091-04, "Change. in Tchnicl SpecifiGction SureG
.... illance Inte..al

to AccommodatA a :21 Month Fuel Cycle="
Note that the as-left and as-found tolerances listed in the SPSP define the
OPERABILITY limits for a channel during a periodic CHANNEL CALIBRATION
or RTCOT that requires trip setpoint verification.
The protection and safety monitoring system testing features are designed to
allow for complete functional testing by using a combination of system selfchecking features, functional testing features, and other testing features.
Successful functional testing consists of verifying that the capability of the system
to perform the safety function has not failed or degraded. For hardware functions
this would involve verifying that the hardware components and connections have
not failed or degraded. Since software does not degrade, software functional
testing involves verifying that the software code has not changed and that the
software code is executing. To the extent possible, protection and safety
monitoring system functional testing will be accomplished with continuous system
self-checking features and the continuous functional testing features.
The protection and safety monitoring system incorporates continuous system
self-checking features wherever practical. Self-checking features include on-line
diagnostics for the computer system and the hardware and communications
tests. These self-checking tests do not interfere with normal system operation.
In addition to the self-checking features, the system includes functional testing
features. Functional testing features include continuous functional testing
features and manually initiated functional testing features. To the extent practical,
functional testing features are designed not to interfere with normal system
operation.
In addition to the system self-checking features and functional testing features,
other test features are included for those parts of the system which are not tested
with self-checking features or functional testing features. These test features
allow for instruments/sensor checks, calibration verification, response time
testing, setpoint verification and component testing. The test features again
include a combination of continuous testing features and manual testing features.
All of the testing features are designed so that the duration of the testing is as
short as possible. Testing features are designed so that the actual logic is not
RAI-SRP1P6.3-CTSB-SCP-1 R1
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modified. To prevent unwanted actuation, the testing features are designed with
either the capability to bypass a Function during testing and/or limit the number
of signals allowed to be placed in test at one time.
Reactor Trip (RT) Channel
An RT Channel extends from the sensor to the output of the associated reactor
trip subsystem in the protection and safety monitoring system cabinets, and
includes the sensor (or sensors), the signal conditioning, any associated
datalinks, and the associated reactor trip subsystem. For RT Channels
containing nuclear instrumentation, the RT Channel also includes the nuclear
instrument signal conditioning and the associated Nuclear Instrumentation Signal
Processing and Control (NISPAC) subsystem.
Automatic Trip Locqic
The Automatic Trip Logic extends from, but does not include, the outputs of the
various RT Channels to, but does not include, the reactor trip breakers. Operator
bypass of a reactor trip function is performed within the Automatic Trip Logic.

APPLICABLE
SAFETY
ANALYSES, LCOs,
and APPLICABILITY

The RTS functions to maintain the SLs during all AQOs and mitigates the
consequences of DBAs in all MODES in which the RTBs are closed.
Each of the analyzed accidents and transients which require reactor trip
can be detected by one of more RTS Functions. The accident analysis described
in Reference 3 takes credit for most RTS trip Functions. RTS trip Functions not
specifically credited in the accident analysis were qualitatively credited in the
safety analysis and the NRC staff approved licensing basis for the plant. These
RTS trip Functions may provide protection for conditions which do not require
dynamic transient analysis to demonstrate function performance. These RTS trip
Functions may also serve as backups to RTS trip Functions that were credited in
the accident analysis.
Permissive and interlock functions are based upon the associated protection
function instrumentation. Because they do not have to operate in adverse
environmental conditions, the trip settings of the permissive and interlock
functions use the normal environment, steady-state instrument uncertainties of
the associated protection function instrumentation. This results in OPERABILITY
criteria (i.e. as-found tolerance and as-left tolerance) that are the same as the
associated protection function sensor and process rack modules. The Nominal
Trip Setpoints for permissives and interlocks are based on the associated
protection function OPERABILITY requirements, i.e., permissives and interlocks
performing enabling functions must be set to occur prior to the specified trip
setting of the associated protection function.
RAI-SRP16.3-CTSB-SCP-1 R1
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The LCO requires all instrumentation performing an RTS Function, listed in Table
3.3.1-1 in the accompanying LCO, to be OPERABLE. The as-left and as-found
tolerances specified in the SGPSP define the OPERABILITY limits for a channel
during a CHANNEL CALIBRATION or RTCOT. As such, the as-left and as-found
tolerances differ from the NTS by ± the PMS rackl calibration accuracy and
envelope the expected calibration accuracy and drift for the digital proc8.. rack
In this manner, the actual setting of the channel (NTS) prevents exceeding an SL
at any given point of time as long as the channel has not drifted beyond the
expected tolerances during the surveillance interval. Note that the as-left and
as-found recorded values must be confirmed to be operating within the
assumptions of the statistical uncertainty calculations.
If the actual setting of the channel is found outside the as-found tolerance, the
channel is considered inoperable. This condition of the channel will be further
evaluated during performance of the SR. This evaluation will consist of resetting
the channel setpoint to the NTS (within the allowed tolerance), and evaluating the
channel's response. If the channel is functioning as required and is expected to
pass the next surveillance, then the channel is OPERABLE and can be restored
to service at the completion of the surveillance. After the surveillance is
completed, the channel as-found condition will be entered into the Corrective
Action Program for further evaluation.
A trip setpoint may be set more conservative than the NTS as necessary in
response to plant conditions. However, in this case, the operability of this
instrument must be verified based on the actual field setting and not the NTS.
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 channels in each
instrumentation Function.
Reactor Trip System Functions
The safety analyses and OPERABILITY requirements applicable to each RTS
Function are discussed below:
1.

Manual Reactor Trip
The Manual Reactor Trip ensures that the main control room operator can
initiate a reactor trip at any time by using either of two reactor trip actuation
devices in the main control room. A Manual Reactor Trip accomplishes the
same results as any one of the automatic trip Functions. It can be used by
the reactor operator to shutdown the reactor whenever any parameter is
rapidly trending toward its Trip Setpoint. The safety analyses do not take
credit for the Manual Reactor Trip.
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The LCO requires two Manual Reactor Trip actuation devices be
OPERABLE in MODES 1 and 2 and in MODES 3, 4, and 5 with RTBs
closed and PLS capable of rod withdrawal. Two independent actuation
devices are required to be OPERABLE so that no single random failure will
disable the Manual Reactor Trip Function.
In MODE 1 or 2, manual initiation of a reactor trip must be OPERABLE.
These are the MODES in which the shutdown rods and/or control rods are
partially or fully withdrawn from the core. In MODE 3, 4, or 5, the manual
initiation Function must also be OPERABLE ifthe shutdown or control rods
are withdrawn or the PLS is capable of withdrawing the shutdown or
control rods. In MODES 3, 4, and 5, manual initiation of a reactor trip does
not have to be OPERABLE if the PLS is not capable of withdrawing the
shutdown or control rods. Ifthe rods cannot be withdrawn from the core,
there is no need to be able to trip the reactor because all of the rods are
inserted. 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 manual initiation Function
does not have to be OPERABLE.
2.

Power Range Neutron Flux
The PMS power range detectors are located external to the reactor vessel
and measure neutrons leaking from the core. The PMS power range
detectors provide input to the PLS. Minimum requirements for protection
and control is achieved with three channels OPERABLE. The fourth
channel is provided to increase plant availability, and permits the ,plant to
run for an indefinite time with a single channel in tripor bypass. This
Function also satisfies the requirements of IEEE 603 (Ref. 5) with 2/4 logic.
This Function also provides a signal to prevent automatic and manual rod
withdrawal prior to initiating a reactor trip. Limiting further rod withdrawal
may terminate the transient and eliminate the need to trip the reactor.
a.

Power Range Neutron Flux - Hiih
The Power Range Neutron Flux -High trip Function ensures that
protection is provided, from all power levels, against a positive
reactivity excursion during power operations. Positive reactivity
excursions can be caused by rod withdrawal or reductions in RCS
temperature.
The LCO requires four Power Range Neutron Flux.- High channels
to be OPERABLE in MODES 1 and 2.
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In MODE 1 or 2, when a positive reactivity excursion could occur, the
Power Range Neutron Flux - High trip must be OPERABLE. This
Function will terminate the reactivity excursion and shutdown the
reactor prior to reaching a power level that could damage the fuel. In
MODE 3, 4, 5, or 6, the Power Range Neutron Flux - High trip does
not have to be OPERABLE because the reactor is shutdown and a
reactivity excursion in the power range cannot occur. Other RTS
Functions and administrative controls provide protection against
reactivity additions when in MODE 3, 4, 5, or 6. In addition, the PMS
power range detectors cannot detect neutron levels in this range.
b.

Power Range Neutron Flux - Low

The LCO requirement for the Power Range Neutron Flux - Low trip
Function ensures that protection is provided against a positive
reactivity excursion from low power or subcritical conditions. The Trip
Setpoint reflects only steady state instrument uncertainties as this
Function does not provide primary protection for any event that
results in a harsh environment.
The LCO requires four of the Power Range Neutron Flux - Low
channels to be OPERABLE in MODE 1 below the Power Range
Neutron Flux P-10 Setpoint and MODE 2.
In MODE 1, below the Power Range Neutron Flux P-1 0 setpoint and
in MODE 2, the Power Range Neutron Flux - Low trip must be
OPERABLE. This Function may be manually blocked by the operator
when the respective power range channel is greater than
approximately 10% of RTP (P-10 setpoint). This Function is
automatically unblocked when the respective power range channel is
below the P-10 setpoint. Above the P-10 setpoint, positive reactivity
additions are mitigated by the Power Range Neutron Flux - High trip
Function.
In MODE 3, 4, 5, or 6, the Power Range Neutron Flux - Low trip
Function does not have to be OPERABLE because the reactor is
shutdown and the PMS power range detectors cannot detect neutron
levels generated in MODES 3, 4, 5, and 6. Other RTS trip Functions
and administrative controls provide protection against positive
reactivity additions or power excursions in MODE 3, 4, 5, or 6.
3.

Power Range Neutron Flux - High Positive Rate
The Power Range Neutron Flux - High Positive Rate trip Function ensures
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that protection is provided against rapid increases in neutron flux which are
characteristic of a rod cluster control assembly (RCCA) drive rod housing
rupture and the accompanying ejection of the RCCA. This Function
compliments the Power Range Neutron Flux - High and Low trip Functions
to ensure that the criteria are met for a rod ejection from the power range.
The Power Range Neutron Flux Rate trip uses the samechannels as
discussed for Function 2 above.
The LCO requires four Power Range Neutron Flux - High Positive Rate
channels to be OPERABLE. In MODE 1 or 2, when there is a potential to
add a large amount of positive reactivity from a rod ejection accident
(REA), the Power Range Neutron Flux - High Positive Rate trip must be
OPERABLE. In MODE 3, 4, 5, or 6, the Power Range Neutron Flux - High
Positive Rate trip Function does not have to be OPERABLE because other
RTS trip Functions and administrative controls will provide protection
against positive reactivity additions. Also,'since only the shutdown banks
may be withdrawn in MODE 3, 4, or 5, the remaining complement of
control bank worth ensures a SDM in the event of an REA. In 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 PMS power
range detectors cannot detect neutron levels present in this MODE.
4.

Intermediate RanQe Neutron Flux
The Intermediate Range Neutron Flux trip Function ensures that protection
is provided against an uncontrolled RCCA bank withdrawal accident from a
subcritical condition during startup. This trip Function provides redundant
protection to the Power Range Neutron Flux - Low Setpoint trip Function.
The PMS intermediate range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The safety analyses
do not take credit for the Intermediate Range Neutron Flux trip Function.
Even though the safety analyses take no credit for the Intermediate Range
Neutron Flux trip, the functional capability at the specified Trip Setpoint
enhances the overall diversity of the RTS. The Trip Setpoint reflects only
steady state instrument uncertainties as the detectors do not provide
primary protection for any events that result in a harsh environment. This
trip can be manually blocked by the main control room operator when
above the P-10 setpoint, which is the respective PMS power range channel
greater than 10% power, and is automatically unblocked when below the
P-10 setpoint, which is the respective PMS power range channel less than
10% power. This Function also provides a signal to prevent automatic and
manual rod withdrawal prior to initiating a reactor trip. Limiting further rod
withdrawal may terminate the transient and eliminate the need to trip the
reactor.
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The LCO requires four channels of Intermediate Range Neutron Flux to be
OPERABLE. Four channels are provided to permit one channel in trip or
bypass indefinitely and still ensure no single random failure will disable this
trip Function.
In MODE 1 below the P-10 setpoint, and in MODE 2, when there is a
potential for an uncontrolled rod withdrawal accident during reactor startup,
the Intermediate Range Neutron Flux trip must be OPERABLE. Above the
P-10 setpoint, the Power Range Neutron Flux - High Setpoint trip and the
Power Range Neutron Flux - High Positive Rate trip provide core
protection for a rod withdrawal accident. In MODE 3, 4, or 5, the
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 PMS intermediate range
detectors cannot detect neutron levels present in this MODE.
5.

Source Rangie Neutron Flux
The LCO requirement for the Source Range Neutron Flux trip Function
ensures that protection is provided against an uncontrolled bank rod
withdrawal accident from a subcritical condition during startup. This trip
Function provides redundant protection to the Power Range Neutron Flux
- Low Setpoint and Intermediate Range Neutron Flux trip Functions. In
MODES 3, 4, and 5, administrative controls also prevent the uncontrolled
withdrawal of rods. The PMS source range detectors are.located external
to the reactor vessel and measure neutrons leaking from the core. The
safety analyses do not take credit for the Source Range Neutron Flux trip
Function. Even though the safety analyses take no credit for the Source
Range Neutron Flux trip, the functional capability at the specified Trip

Setpoint is assumed to be available and the trip is implicitly assumed in the
safety analyses.
The Trip Setpoint reflects only steady state instrument uncertainties as the
detectors do not provide primary protection for any events that result in a
harsh environment. This trip can be manually blocked by the main control
room operator when above the P-6 setpoint (Intermediate Range Neutron
Flux interlock) and is automatically unblocked when below the P-6 setpoint.
The manual block of the trip function also de-energizes the source range
detectors. The source range detectors are automatically re-energized
when below the P-6 setpoint. The trip is automatically blocked when above
the P-10 setpoint (Power Range Neutron Flux interlock). The source range

Westinghouse
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trip is the only RTS automatic protective Function required in MODES 3, 4,
and 5. Therefore, the functional capability at the specified Trip Setpoint is
assumed to be available.
The LCO requires four channels of Source Range Neutron Flux to be
OPERABLE in MODE 2 below P-6 and in MODE 3, 4, or 5 with RTBs
closed and Control Rod Drive System capable of rod withdrawal. Four
channels are provided to permit one channel in trip or bypass indefinitely
and still ensure no single random failure will disable this trip Function. In
MODE 3, 4, or 5 with the RTBs open, the LCO does not require the Source
Range Neutron Flux channels for reactor trip Functions to be OPERABLE.
In MODE 2 when below the P-6 setpoint during a reactor startup, the
Source Range Neutron Flux trip must be OPERABLE. Above the P-6
setpoint, the Intermediate Range Neutron Flux trip and the Power Range
Neutron Flux - Low Setpoint trip will provide core protection for reactivity
accidents. Above the P-6 setpoint, the PMS source range detectors are deenergized and inoperable as described above.
In MODE 3, 4, or 5 with the reactor shutdown, the Source Range Neutron
Flux trip Function must also be OPERABLE. Ifthe PLS is capable of rod
withdrawal, the Source Range Neutron Flux trip must be OPERABLE to
provide core protection against a rod withdrawal accident. If the PLS is not
capable of rod withdrawal, the source range detectors are required'to be
OPERABLE to provide monitoring of neutron levels and provide protection
for events like an inadvertent boron dilution. These Functions are
addressed in LCO 3.3.2, "Engineered Safety Feature Actuation System
(ESFAS) Instrumentation." The requirements.for the PMS source range
detectors in MODE 6 are addressed in LCO 3.9.3, "Nuclear
Instrumentation."
6.

Overtemperature AT
The Overtemperature AT trip Function ensures.that protection is provided
to ensure that the design limit DNBR is met. 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
combinations of pressure, power, coolant temperature, and axial power
distribution, assuming full reactor coolant flow. Protection from violating the
DNBR limit is assured for those transients that are slow with respect to
delays from the core to the measurement system. The Overtemperature
AT trip Function uses the measured THOT and TCOLD in each loop,
together with the measured pressurizer pressure, to compute the reactor
core thermal power. Equations to fit the properties of density and enthalpy
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are programmed in the software, such that the AT power signal is
presented as a percent of RTP for direct comparison with measured
calorimetric power. The overtemperature AT setpoint is automatically
varied for changes in the parameters that affect DNB as follows:
reactor core inlet temperature - the Trip Setpoint is varied to correct for
changes in core inlet temperature based on measured changes in cold
leg temperature with dynamic compensation to account for cold leg-tocore transit time;
*

pressurizer pressure - the Trip Setpoint is varied to correct for
changes in system pressure; and
axial power distribution - the Trip Setpoint is varied to account for
imbalances in the axial power distribution as detected by the PMS
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 PMS power range detectors, the Trip Setpoint is reduced in
accordance with algorithms documented in the SP-SPNete-l-ef

Dynamic compensation of the AT power signal is included for system
piping delays from the core to the temperature measurement system. The
Overtemperature AT trip Function is calculated for each loop as described
in Note 1 of Tab!e 3.3.1 1 the SAGSP. This Function also provides a signal
to generate a turbine runback prior to reaching the Trip Setpoint. A turbine
runback will reduce turbine power and reactor power. A reduction in power
will normally alleviate the Overtemperature AT condition and may prevent a
reactor trip. No credit is taken in the safety analyses for the turbine
runback.
The LCO requires four channels of the Overtemperature AT trip Function to
be OPERABLE in MODES 1 and 2. Four channels are provided to permit
one channel in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function. 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.

Westing
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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 than 1%
cladding strain) under all possible overpower conditions. This trip Function
also limits the required range of the Overtemperature AT trip function and
provides a backup to the Power Range Neutron Flux - High Setpoint trip.
The Overpower AT trip Function ensures that the allowable heat
generation rate (kW/ft) of the fuel is not exceeded. It uses the same AT
power signal generated for the Overtemperature AT. The setpoint is
automatically varied with the following parameter:
Axial power distribution - the Trip Setpoint is varied to account for
imbalances in the axial power distribution as detected by the PMS
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 PMS power range detectors, the Trip Setpoint is reduced in
accordance with algorithms documented in the SGPSPNete-2-a
The Overpower AT trip Function is calculated for each loop as p
described in the SGP2SP Note 2 of Table 3.3.1 1. The Trip Setpoint reflects
the inclusion of both steady state and adverse environmental instrument
uncertainties as the detectors provide protection for a steam line break and
may be in a harsh environment. Note that this Function also provides a
signal to generate a turbine runback prior to reaching the Trip Setpoint. A
turbine runback reduces turbine power and reactor power. A reduction in
power normally alleviates the Overpower AT condition and may prevent a
reactor trip.
The LCO requires four channels of the Overpower AT trip Function to be
OPERABLE in MODES 1 and 2. Four channels are provided to permit one
channel in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function. The Overpower 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 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.
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8.

Pressurizer Pressure
The same sensors provide input to the Pressurizer Pressure - High and Low trips and the Overtemperature AT trip.
a.

Pressurizer Pressure - Low

The Pressurizer Pressure - Low trip Function ensures that protection
is provided against violating the DNBR limit due to low pressure. The
Trip Setpoint reflects both steady state and adverse environmental
instrument uncertainties as the detectors provide primary protection
for an event that results in a harsh environment.
The LCO requires four channels of Pressurizer Pressure - Low to be
OPERABLE in MODE 1 above P-10. Four channels are provided to
permit one channel in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function.
In MODE 1, when DNB is a major concern, the Pressurizer Pressure
- Low trip must be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-1 0 interlock. On decreasing
power, this trip Function is automatically blocked below P-10. Below
the P-10 setpoint, no conceivable power distributions can occur that
would cause DNB concerns.
b.

Pressurizer Pressure - Hiqh

The Pressurizer Plressure - High trip Function ensures that
protection is provided against overpressurizing the RCS. This trip
Function operates in conjunction with the safety valves to prevent
RCS overpressure conditions. The Trip Setpoint reflects only steady
state instrument uncertainties as the detectors do not provide
primary protection for any event that results in a harsh environment.
The LCO requires four channels of the Pressurizer Pressure - High
to be OPERABLE in MODES 1 and 2. Four channels are provided to
permit one channel in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function.
In MODE 1 or 2, the Pressurizer Pressure - High trip must be
OPERABLE to help prevent RCS overpressurization and LCOs, and
minimizes challenges to the safety valves. In MODE 3, 4, 5, or 6, the
Pressurizer Pressure - High trip Function does not have to be
OPERABLE because transients which could cause an overpressure
condition will be slow to occur. Therefore, the operator will have
sufficient time to evaluate plant conditions and take corrective
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actions. Additionally, low temperature overpressure protection
systems provide overpressure protection when below MODE 4.
9).

Pressurizer Water Level - Higqh 3
The Pressurizer Water Level - High 3 trip Function provides a backup
signal for the Pressurizer Pressure " High 3 trip and also provides
protection against water relief through the pressurizer safety valves. These
valves are designed to pass steam in order to achieve their design energy
removal rate. A reactor trip is actuated prior to the pressurizer becoming
water solid. The Trip Setpoint reflects only steady state instrument
uncertainties as the detectors do not provide primary protection for any
event that results in a harsh environment. The level channels do not
actuate the safety valves.
The LCO requires four channels of Pressurizer Water Level - High 3 to be
OPERABLE in MODE 1 above P-10. Four channels are provided to permit
one channel in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function.
In MODE 1 when there is a potential for overfilling the pressurizer, the
Pressurizer Water Level - High 3 trip must be OPERABLE. This trip
Function is automatically enabled on increasing power by the P-10
interlock. On decreasing power, this trip Function is automatically blocked
below P-10. Below the P-10 setpoint, transients which could raise the
pressurizer water level will be slow and the operator will have sufficient
time to evaluate plant conditions and take corrective actions.

10.

Reactor Coolant Flow

-

Low

Reactor Coolant Flow
The Reactor Coolant Flow - Low trip Function ensures that protection is
provided-against violating the DNBR limit due to low flow in one or more
RCS hot legs. Above the P-10 setpoint, a loss of flow in any RCS hot leg
will actuate a Reactor trip.
Each RCS hot leg has four flow detectors to monitor flow. The Trip
Setpoint reflects only steady state instrument uncertainties as the detectors
do not provide primary protection for any event that results in a harsh
environment.
The LCO requires four Reactor Coolant Flow - Low channels per hot leg to
be OPERABLE in MODE 1 above P-10. Four OPERABLE channels are
provided to permit one channel in trip or bypass indefinitely and still ensure
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no single random failure will disable this trip Function.
In MODE 1 above the P-10 setpoint, when a loss of flow in one RCS hot
leg could result in DNB conditions in the core, the Reactor Coolant Flow Low trip must be OPERABLE.
11.

Reactor Coolant Pump (RCP) Bearing Water Temperature - High
RCP Bearing Water Temperature - High
The RCP Bearing Water Temperature - High reactor trip Function ensures
that protection is provided against violating the DNBR limit due to a loss of
flow in one RCS cold leg. The Trip Setpoint reflects only steady state
instrument uncertainties as the detectors do not provide primary protection
for any event that results in a harsh environment.
The LCO requires four RCP Bearing Water Temperature - High channels
per RCP to be OPERABLE in MODE 1 or 2. Four channels are provided to
permit one channel in trip or bypass indefinitely and still ensure no single
random failure will disable this trip Function.

In MODE 1 or 2, when a loss of flow in any RCS cold legcould result in
DNB conditions in the core, the RCP Bearing Water Temperature - High
trip must be OPERABLE.
12.

Reactor Coolant Pump Speed - Low
The RCP Speed - Low trip Function ensures that protection is provided
against violating the DNBR limit due to a loss of flow in two or more RCS
cold legs. The speed of each RCP is monitored. Above the P-10 setpoint a
low speed detected on two or more RCPs will initiate a reactor trip. The
Trip Setpoint reflects only steady state instrument uncertainties as the
detectors do not provide primary protection for any event that results in a
harsh environment.
The LCO requires four RCP Speed - Low channels to be OPERABLE in
MODE 1 above P-10. Four channels are provided to permit one channel in
trip or bypass indefinitely and still ensure no single random failure will
disable this trip Function.
In MODE 1 above the P-1 0 setpoint, the RCP Speed - Low trip must be
OPERABLE. Below the P-10 setpoint, all reactor trips on loss of flow are
automatically blocked since no power distributions are expected to occur
that would cause a DNB concern at this low power level. Above the P-1 0
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setpoint, the reactor trip on loss of flow in two or more RCS cold legs is
automatically enabled.
13.1 Steam Generator Water Level - Low

The SG Water Level - Low trip Function ensures that protection is
provided against a loss of heat sink. The SGs are the heat sink for the
reactor. In order to act as a heat sink, the SGs must contain a minimum
amount of water. A narrow range low level in any steam generator is
indicative of a loss of heat sink for the reactor. The Trip Setpoint reflects
the inclusion of both steady state and adverse environmental instrument
uncertainties as the detectors provide primary protection for an event that
results in a harsh environment. This Function also contributes to the
coincidence logic for the ESFAS Function of opening the Passive Residual
Heat Removal (PRHR) discharge valves.
The LCO requires four channels of SG Water Level - Low per SG to be
OPERABLE in MODES 1 and 2. Four channels are provided to permit one
channel in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function.
In MODE 1 or.2, when the reactor requires a heat sink, the SG Water Level
Low trip must be OPERABLE. The normal source of water for the SGs is
the Main Feedwater System (non-safety related). The Main Feedwater
System is normally in operation in MODES 1 and 2. PRHR is the safety
related backup heat sink for the reactor. During normal startups and
shutdowns, the Main and Startup Feedwater Systems (non-safety related)
can provide feedwater to maintain SG level. In MODE 3, 4, 5, or 6, the SG
Water Level - Low Function does not have to be OPERABLE because the
reactor is not operating or even critical.
-

14.

Steam Generator Water Level - Hiqh 2
The SG Water Level - High 2 trip Function ensures that protection is
provided against excessive feedwater flow by closing the main feedwater
control valves, tripping the turbine, and tripping the reactor. While the
transmitters (d/p cells) are located inside containment, the. events which
this function protects against cannot cause severe environment in
containment. Therefore, the Trip Setpoint reflects only steady state
instrument uncertainties.
The LCO requires four channels of SG Water Level - High 2 per SG to be
OPERABLE in MODES 1 and 2. Four channels are provided to permit one
channel in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function.
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In MODES 1 and 2 above the P-11 interlock, the SG Water Level - High 2
trip must be OPERABLE. The normal source of water for the SGs is the
Main Feedwater System (non-safety related). The Main Feedwater System
is only in operation in MODES 1 and 2. In MODE 3, 4, 5, or 6, the SG
Water Level - High 2 Function does not have to be OPERABLE because
the reactor is not operating or even critical. The P-1 1 interlock is provided
on this Function to permit bypass of the trip Function when the pressure is
below P-11. This bypass is necessary to permit rod testing when the steam
generators are in wet layup.
15.

Safeguards Actuation Siqnal from Engineered Safety Feature Actuation

System
The Safeguards Actuation Signal from ESFAS ensures that if a reactor trip
has not already been generated by the RTS, the ESFAS automatic
actuation logic will initiate a reactor trip upon any signal which initiates the
Safeguards Actuation signal. This is a condition of acceptability for the
Loss of Coolant Accident (LOCA). However, other transients and accidents
take credit for varying levels of ESFAS performance and rely upon rod
insertion, except for the most reactive rod which is assumed to be fully
withdrawn, to ensure reactor shutdown.
The LCO requires two manual and four automatic divisions of Safeguards
Actuation Signal Input from ESFAS to be OPERABLE in MODES 1 and 2.
Four automatic divisions are provided to permit one division bypass
indefinitely and still ensure no single random failure will disable this trip
Function.
A reactor trip .isinitiated every time a Safeguards Actuation signal is
present. Therefore, this trip Function must be OPERABLE in MODES 1
and 2, when the reactor is critical, and must be shutdown in the event of an
accident. In MODE 3, 4, 5, or 6, the reactor is not critical.
16.

Reactor Trip System Interlocks
Reactor protection interlocks are provided to ensure reactor trips are in the
correct configuration for the current plant status. They back up operator
actions to ensure protection system Functions are not blocked during plant
conditions under which the safety analysis assumes the Functions are
OPERABLE. Therefore, the interlock Functions do not need to be
OPERABLE when the associated reactor trip Functions are outside the
applicable MODES. These are:
a.

Westinghouse

Intermediate Range Neutron Flux, P-6
The Intermediate Range Neutron Flux, P-6 interlock is actuated
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when the respective PMS Intermediate Range Neutron Flux channel
goes-increases to approximately one decade above the minimum
channel
lead*Rglower
range limit. The LCO requirement for the P-6
interlock ensures that the following Functions are performed:
(1)

on increasing power, the P-6 interlock allows the manual block
of the respective PMS Source Range, Neutron Flux reactor
trip. This prevents a premature block of the source range trip
and allows the operator to ensure that the intermediate range
is OPERABLE prior to leaving the source range. When the
source range trip is blocked, the high voltage to the detectors
is also removed.

(2)

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

(3)

on increasing power, the P-6 interlock provides a backup block
signal to the source range neutron flux doubling circuit.
Normally, this Function is manually blocked by the main
control room operator during the reactor startup.

The LCO requires four channels of Intermediate Range Neutron
Flux, P-6 interlock to be OPERABLE in MODE 2 when below the P-6
interlock setpoint.
In MODE 2, when below the P-6 interlock setpoint, the P-6 interlock
must be OPERABLE. Above the P-6 interlock setpoint, the PMS
Source Range Neutron Flux reactor trip will be blocked; and this
Function will no longer be necessary. In MODES 3, 4, 5, and 6, the
P-6 interlock does not have to be OPERABLE because the PMS
Source Range is providing core protection.
b.

Power Range Neutron Flux, P-10
The Power Range Neutron Flux, P-1 0 interlock is actuated at
approximately 10% power as determined by the respective PMS
power-range detector. The LCO requirement for the P-10 interlock
ensures that the following functions are performed:
(1)

on increasing power, the P-1 0 interlock automatically enables
reactor trips on the following Functions:
° Pressurizer Pressure - Low,
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. Pressurizer Water Level - High 3,
. Reactor Coolant Flow - Low, and
. RCP Speed - Low.

These reactor trips are only required when operating above
the P-10 setpoint (approximately 10% power). These reactor
trips provide protection against violating the DNBR limit. Below
the P-10 setpoint, the RCS is capable of providing sufficient
natural circulation without any RCP running.
(2)

on increasing power, the P-10 interlock allows the operator to
manually block the Intermediate Range Neutron Flux reactor
trip.

(3)

on increasing power, the P-1 0 interlock allows the operator to
manually block the Power Range Neutron Flux - Low Setpoint
reactor trip.

(4)

on increasing power, the P-10 interlock automatically provides
a backup block signal to the Source Range Neutron Flux
reactor trip and also to de-energize the PMS source range
detectors.

(5)

on decreasing power, the P-io interlock automatically blocks
reactor trips on the following Functions:
- Pressurizer Pressure - Low,

- Pressurizer Water Level - High 3,
- Reactor Coolant Flow - Low, and

* RCP Speed - Low.
(6)

on decreasing power, the P-1 0 interlock automatically enables
the Power Range Neutron. Flux - Low reactor trip and the
Intermediate Range Neutron Flux reactor trip (and rod stop).

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

Westinghouse

In MODE 1, when the reactor is at power, the Power Range Neutron
Flux, P-10 interlock must be OPERABLE. This Function must be
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OPERABLE in MODE 2 to ensure that core protection is provided
during a startup or shutdown by the Power Range Neutron Flux Low Setpoint and Intermediate Range Neutron Flux reactor trips. In
MODE 3, 4, 5, or 6, this Function does not have to be OPERABLE
because the reactor is not at power and the Source Range Neutron
Flux reactor trip provides core protection.
c.

Pressurizer Pressure, P-i 1
With pressurizer pressure channels less than the P-1 1 setpoint, the
operator can manually block the Steam Generator Narrow Range
Water Level - High 2 reactor Trip. This allows rod testing with the
steam generators in cold wet layup. With pressurizer pressure
channels > P-11 setpoint, the Steam Generator Narrow Range Water
Level - High 2 reactor Trip is automatically enabled. The operator
can also enable these actuations by use of the respective manual
reset.

17.

Reactor Trip Breakers
This trip Function applies to the RTBs exclusive of individual trip
mechanisms. There are eight reactor trip breakers with two breakers in
each division. The reactor trip circuit breakers are arranged in a two-out-offour logic configuration, such that the tripping of the two circuit breakers
associated with one division does not cause a reactor trip. This circuit
breaker arrangement is illustrated in DCD Figure 7.1-7. The LCO requires
four divisions of the Reactor Trip Switchgear to be OPERABLE with two
trip breakers associated with each required division. This logic is required
to meet the safety function assuming a single failure.
These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RTS trip Functions must be
OPERABLE when the RTBs are closed, and the PLS is capable of rod
withdrawal.

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 PLS, or declared inoperable under
Function 17 above. OPERABILITY of both trip mechanisms on each
breaker ensures that no single trip mechanism failure will prevent opening
the breakers on a valid signal.
These trip Functions must be OPERABLE in MODES 1 and 2 when the
RAI-SRP1e6.3-CTSP-SCP-1 R1
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these RTS trip Functions must be OPERABLE when the RTBs are closed,
and the PLS is capable of rod withdrawal.
19.

Automatic Trip Logic
The LCO requirement for the RTBs (Functions 17 and 18) and Automatic
Trip Logic (Function 19) ensures that means are provided to interrupt the
power to the CRDMs and 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 automatic trip logic includes the ESF coincidence logic and the voting
logic.
The LCO requires four divisions of RTS Automatic Trip Logic to be
OPERABLE. Four OPERABLE divisions are provided to ensure that a
random failure of a single logic channel will not prevent reactor trip.
These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RTS trip Functions must be
OPERABLE when the RTBs are closed and the PLS is capable of rod
withdrawal.

20.

ADS Stages 1, 2 and 3 Actuation Input from Engineered Safety Feature
Actuation System
The LCO requirement for this Function provides a reactor trip for any
event that may initiate depressurization of the reactor.
The LCO requires four divisions of RTS Automatic Trip Logic to be
OPERABLE. Four OPERABLE divisions are provided to ensure that a
random failure of a single logic channel will not prevent reactor trip.
These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RTS trip Functions must be
OPERABLE when the RTBs are closed and the PLS is capable of rod
withdrawal.

21.

Core Makeup Tank (CMT) Actuation Input from Engineered. Safety
Feature Actuation System
The LCO requirement for this Function provides a reactor trip for any event
that may initiate CMT injection.
The LCO requires four divisions of RTS Automatic Trip Logic to be
OPERABLE. Four OPERABLE divisions are provided to ensure that

Westing0use
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random failure of a single logic channel will not prevent reactor trip.
These trip Functions must be OPERABLE in MODES 1 and 2 when the
reactor is critical. In MODE 3, 4, and 5 these RTS trip Functions must be
OPERABLE when the RTBs are closed and the PLS is capable of rod
withdrawal.
The RTS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).
.A.note ha;s bonR Rdde~d inthe ACTIONS8 to clarify the application of Comirpletion
TimeF,Rule8. The Cn-d-ition.•of this Sp•ecification may be entered indepenentlh
for each Fu-nction listed on Table 3.3.1 ill

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 3.3.1-1.
In the event a channel's as-found condition is outside the as-found tolerance
described in the SPSP, or the channel is not functioning as required, or the
transmitter, instrument loop, signal processing electronics, or trip output 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 exceed those
specified in one or other related Conditions associated with a trip Function, then
the plant is outside the safety analysis. Therefore, LCO 3.0.3 must be
immediately entered ifapplicable in the current MODE of operation.
A.I1
Condition A applies to all RTS protection Functions. Condition A addresses the
situation where one or more required channels 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, B.2.1. and B.2.2
Condition B applies to the Manual Reactor Trip, Manual Safeguards Actuation,
Manual ADS Stages 1, 2, and 3 Actuation and Manual Core Makeup Tank
Actuation in MODES 1 and 2 and in MODES 3, 4, and 5 with the reactor trip
RAI-SRP16.3-CTSB-SCP-1 R1
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breakers closed and the plant control system capable of rod withdrawal. These
Required Actions address inoperability of one manual initiation device of the
Manual Reactor Trip Function, Manual Safeguards Actuation Function, Manual
ADS Stages 1,.2, and 3 Actuation Function and/or Manual Core Makeup Tank
Actuation Function. One device consists of an actuation switch and the
associated hardware (such as contacts and wiring) up to but not including the
eight Reactor Trip Breakers. With one device inoperable, the inoperable device
must be restored to OPERABLE status within 48 hours. In this Condition, the
remaining OPERABLE device I is adequate to perform the safety function.
If the manual Function(s) cannot be restored to OPERABLE status in the allowed
48 hour Completion Time, the unit must be brought to a MODE in which the
requirement does not~apply. To achieve this status, the unit must be brought to at
least MODE 3 within 6 additional hours (54 hours total time) followed by opening
the RTBs within 1 additional hour (55 hours total time). The 6 additional hours to
reach MODE 3 and the 1 hour to open the RTBs are reasonable, based on
operating experience, to reach MODE 3 and open the RTBs from full power
operation in an orderly manner and without challenging unit systems. With the
RTBs open and the unit in MODE 3, this trip Function is no longer required to be
OPERABLE.
C.1 and C.2
Condition C applies to the Manual Reactor Trip in MODES 3, 4, and 5 with the
RTBs closed and the PLS capable ofrod withdrawal. These Required Actions
address inoperability of one manual initiation device of the Manual Reactor Trip
Function. One device consists of an actuation switch and the associated
hardware (such as contacts and wiring) up to but not including the eight Reactor
Trip Breakers. With one device inoperable, the inoperable device must be
restored to OPERABLE status within 48 hours. In this Condition, the remaining
OPERABLE device is adequate to perform the safety function.
If the Manual Reactor Trip Function cannot be restored to OPERABLE status in
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, the RTBs must be
opened within the next 1 hour. With the RTBs open, this Function is no longer
required.

D.1.1, D.1.2, D.1.3, D.2.1, D.2.2, and D.3
Condition D applies to the Power Range Neutron Flux - High Function in
MODES 1 and 2.
With one or.two channels inoperable, one affected channel must be placed in a
bypass or trip condition within 6 hours. If one channel is bypassed, the logic

Wetstinghouse
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single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.) Ifone channel is tripped, the logic becomes oneout-of-three, while still meeting the singlefailure criterion. (A failure in one of the
three remaining channels will not prevent the protective function.) If one channel
is bypassed and one channel is tripped, the logic becomes one-out-of-two, while
still meeting the single failure criterion. The 6 hours allowed to place the
inoperable channel(s) in the bypassed or tripped condition is justified in
Reference 7.
In addition to placing the inoperable channel(s) in the bypassed or tripped
condition, THERMAL POWER must be reduced to _<75% RTP within 12 hours.
Reducing the power level prevents operation of the core with radial power
distributions beyond the design limits. With one or two of the PMS power range
detectors inoperable, partial radial power distribution monitoring capability is lost.
However, the protective function would still function even with a single failure of
one of the two remaining channels.
As an alternative to reducing power, the inoperable channel(s) can be placed in
the bypassed or tripped condition within 6 hours and the QPTR monitored every
12 hours as per SR 3.2.4.2, QPTR verification. Calculating QPTR compensates
for the lost monitoring capability and allows continued plant operation at power
levels > 75% RTP. The 12 hour Frequency is consistent with LCO 3.2.4,
"QUADRANT POWER TILT RATIO (QPTR)."
Required Action D.2.2 has been modified by a Note which only requires SR
3.2.4.2 to be performed if OPDMS and the Power Range Neutron Flux input to
QPTR become inoperable. Power distribution limits are normally verified in
accordance with LCO 3.2.5, "OPDMS - Monitored Power Distribution
Parameters." However, ifOPDMS becomes inoperable, then LCO 3.2.4,
"QUADRANT POWER TILT RATIO (QPTR)," becomes applicable. 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. If
either OPDMS or the channel input to QPTR is OPERABLE, then performance of
SR 3.2.4.2 once per 12 hours is not necessary.
As an alternative to the above Actions, the plant must be placed in a MODE
where this Function is no longer required OPERABLE. Twelve hours are allowed
to place theplant in MODE 3. This is a reasonable time, based on operating
experience, to reach MODE 3 from full power in an orderly manner and without
challenging plant systems. If Required Actions cannot be completed within their
allowed Completion Times, LCO 3.0.3 must be entered.
E.1.1, E.1.2, and E.2
Condition E applies to the following reactor trip Functions:
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*

Power Range Neutron Flux - Low;

*

Overtemperature AT;

•

Overpower AT;

*

Power Range Neutron Flux - High Positive Rate;

*

Pressurizer Pressure - High;

*

RCP Bearing Water Temperature - High;

*

SG Water Level - Low; and

*

SG Water Level - High 2.

With one or two channels inoperable, one affected channel must be placed in a
bypass or trip condition within 6 hours. Ifone channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent the protective function.) If
one channel is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.) If one channel is bypassed and one channel is
tripped, the logic becomes one-out-of-two, while still meeting the single failure
criterion. The 6 hours allowed to place the inoperable channel(s) in the bypassed
or tripped condition is justified in Reference 7.
Ifthe Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this Function is no
longer required to be OPERABLE. An additional 6 hours is allowed to place the
unit in MODE 3. Six hours is a reasonable time, based on operating experience,
to reach MODE 3 from full power in an orderly manner and without challenging
plant systems.
F.1.1, F.1.2, F.2, and F.3
Condition F applies to the Intermediate Range Neutron Flux trip when above the
P-6 setpoint and below the P-1 0 setpoint. Above the P-6 setpoint and below the
P-10 setpoint, the PMS intermediate range detector performs the monitoring
functions.
With one or two channels inoperable, one affected channel must be placed in a
bypass or trip condition within 2 hours. If one channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent the protective function.) If
one channel is tripped, the logic becomes one-out-of-three, while still meeting the
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single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.) If one channel is bypassed and one channel is
tripped, the logic becomes one-out-of-two, while still meeting the single failure
criterion. The 2 hours allowed to place the inoperable channel(s) in the bypassed
or tripped condition is justified in Reference 7.
As an alternative to placing the channel(s) in bypass or trip ifTHERMAL POWER
is greater than the P-6 setpoint but less than the P-10 setpoint, 2 hours are
allowed to reduce THERMAL POWER below the P-6 setpoint or to increase the
THERMAL POWER above the P-10 setpoint. The PMS 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-1 0. IfTHERMAL POWER is greater than the P-1 0 setpoint, the PMS power
range detectors perform the monitoring and protective functions and the
intermediate range is not required. The Completion Times allow for a slow and
controlled power adjustment below P-6, and takes into account the redundant
capability afforded by the two remaining OPERABLE channels and the low
probability of their failure during this period.
G.1 and G.2
Condition G applies to three Intermediate Range Neutron Flux trip channels
inoperable in MODE 2 above the P-6 setpoint and below the P-1 0 setpoint.
Required Actions specified in this Condition are only applicable when channel
failures do not result in reactor trip. Above the P-6 setpoint and below the P-10
setpoint, the PMS intermediate range detector performs the monitoring
Functions. With only one intermediate range channel OPERABLE, the Required
Actions are to suspend operations involving positive reactivity additions
immediately. This will preclude any power level increase since there are
insufficient OPERABLE Intermediate Range Neutron Flux channels to
adequately monitor the power riseescalation. The operator must also reduce
THERMAL POWER below the P-6 setpoint within 2 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 a slow and controlled power reduction to
less than the P-6 setpoint and takes into account the low probability of
occurrence of an event during this period that may require the protection afforded
by the PMS Intermediate Range Neutron Flux trip.
H.I
Condition H applies to the Intermediate Range Neutron Flux trip when THERMAL
POWER is below the P-6 setpoint and one or two channels is-are inoperable.
Below the P-6 setpoint, the PMS source range performs the monitoring and
protective functions. At least three of the four PMS intermediate range channels
must be returned to OPERABLE status prior to increasing power above the P-6
RAI-SRPiP6.3-CTSB-SCP-1 R1
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setpoint. With the unit in this Condition, below P-6, the PMS source range
performs the monitoring and protection functions.
1.1

Condition I applies to one or two Source Range Neutron Flux trip channels
inoperable when in MODE 2, below the P-6 setpoint, and performing a reactor
startup. With the unit in this Condition, below P-6, the PMS source range
performs the monitoring and protection functions. With one or two of the four
channels inoperable, operations involving positive reactivity additions shall be
suspended immediately.
This will preclude any power escalation. With only two source range channels
OPERABLE, core protection is severely reduced and any actions that add
positive reactivity to the core must be suspended immediately.
J.1
Condition J applies to three inoperable Source Range Neutron Flux channels
when in MODE 2, below the P-6 setpoint, and performing a reactor startup, or in
MODE 3, 4, or 5 with the RTBs closed and the CRD System capable of rod
withdrawal. With the unit in this Condition, below P-6, the NIS source range
performs the monitoring and protection functions. With three source range
channels inoperable, the RTBs must be opened immediately. With the RTBs
open, the core is in a more stable condition and the unit enters Condition T.
K.1.1, K.1.2, and K.2
Condition K applies to the following reactor trip Functions:
*

Pressurizer Pressure - Low;

*

Pressurizer Water Level - High 3;

*

Reactor Coolant Flow - Low; and

*

RCP Speed - Low.

With one or two channels inoperable, one affected channel must be placed in a
bypass or trip condition within 6 hours. Ifone channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent'the protective function.) If
one channel is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.) Ifone channel is bypassed and one channel is
tripped, the logic becomes one-out-of-two, while still meeting the single failure
criterion. The 6 hours allowed to place the inoperable channel(s) in the bypassed
or tripped condition is justified in Reference 7.
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If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this Function is no
longer required to be OPERABLE. A Completion Time of an additional 6 hours is
allowed to reduce power < P-10. Allowance of this time interval takes into
consideration the redundant capability provided by the remaining two redundant
OPERABLE channels and the low probability of occurrence of an event during
this period that may require the protection afforded by the Functions associated
with Condition K.
L.1 and L.2
Condition L applies to the Safeguards Actuation signal from ESFAS reactor trip,
the RTS Automatic Trip Logic, automatic ADS Stages 1, 2, and 3 actuation, and
automatic CMT injection in MODES 1 and 2.
With one or two channels oir divisions inoperable, the Required Action is to
restore three of the four channels/divisions within 6 hours. Restoring all
channels/divisions but one to OPERABLE status ensures that a single failure will
neither cause nor prevent the protective function. The 6 hour Completion Time is
considered reasonable since the protective function will still function.
If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this Function is no
longer required to be OPERABLE. A Completion Time of an additional 6 hours is
allowed to place the unit in MODE 3. The Completion Time is a reasonable time,
based on operating experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. Allowance of this time interval
takes into consideration the redundant capability provided by the remaining two
redundant OPERABLE channels/divisions and the low probability of occurrence
of an event during this period that may require the protection afforded by this
Function.
M.1, M.2.1, M.2.2, and M.3
Condition M applies to the P-6, P-10, and P-11 interlocks. With one or two
channels inoperable, the associated interlock must be verified to be in its
required state for the existing plant condition within 1 hour, or the Functions
associated with inoperable interlocks placed in a bypassed or tripped condition
within 7 hours, or the unit must be placed in MODE 3 within 13 hours. Verifying
the interlock manually accomplishes the interlock condition.
Ifone interlock channel is inoperable, the associated Function(s) must be placed
in a bypass or trip condition within 7 hours. If one channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent the protective function.) If
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one channel is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.)
If two interlock channels are inoperable, one channel of the associated
Function(s) must be bypassed and one channel of the associated Function(s)
must be tripped. In this state, the logic becomes one-out- of-two, while still
meeting the single failure criterion. The 7 hours allowed to place the inoperable
channel(s) in the bypassed or tripped condition is justified in Reference 7.
If placing the associated Functions in bypass or trip is impractical, for instance as
the result of other channels in bypass or trip, the Completion Time of an
additional 6 hours is reasonable, based on operating experience, to reach MODE
3 from full power in an orderly manner and without challenging plant systems.
N.1, N.2.1, and N.2.2
Condition N applies to the RTBs, and RTB undervoltage and shunt trip
mechanisms in MODES 1 and 2, and in MODES 3, 4, and 5 with the RTBs
closed and the PLS capable of rod withdrawal. This Condition is primarily
associated with mechanical damage that can prevent the RTBs from opening.
With one division inoperable, the reactor trip breakers in the inoperable division
must be opened within 8 hours. A division is inoperable, if, within that division,
one or both of the RTBs and/or one or both of the trip mechanisms is inoperable.
With one division inoperable (with its RTBs open) and with three OPERABLE
divisions remaining, the trip logic becomes one-out-of-three. The one-out-of-three
trip logic meets the single failure criterion. (A failure in one of the three remaining
divisions will not prevent the protective function.) If, coincident with RTBs
inoperable in one division, the automatic trip logic is inoperable in another
division, the trip logic becomes one-out-of-two, which meets the single failure
criterion. If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this Function is no
longer required to be OPERABLE within an additional 6 hours. This is dere
performed by opening all of the RTBs. With the RTBs open, these Functions are
no longer required.
0.1, 0.2.1, and 0.2.2
Condition 0 applies to the RTBs in MODES 1 and 2, and in MODES 3, 4, and 5
with the RTBs closed and the PLS capable of rod withdrawal. With two divisions
of RTBs and/or RTB Undervoltage and Shunt Trip Mechanisms inoperable, 1
hour is allowed to restore the three of the four divisions to OPERABLE status or
the unit must be placed in MODE 3, 4 or 5 and the RTBs opened within the next
6 hours. The Completion Time of 6 hours is reasonable, based on operating
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experience, to reach MODE 3 from full power in an orderly manner and without
challenging unit systems. The 1-hour and 6-hour Completion Times are equal to
the time allowed by LCO 3.0.3 for shutdown actions in the event of a complete
loss of RTS Function. Placing the unit in MODE 3 with the RTBs open removes
the requirement for this particular Function.
P.1 and P.2
Condition P applies to automatic ADS Stages 1, 2, and 3 Actuation, automatic
CMT Actuation and the RTS Automatic Trip Logic in MODES 3,4, and 5 with the
RTBs closed and the PLS capable of rod withdrawal.
With one or two channels/divisions inoperable, three of the four
channels/divisions must be restored to OPERABLE status in 48 hours. Restoring
all channels but one to OPERABLE ensures that a single failure will neither
cause nor prevent the protective function. The 48 hour Completion Time is
considered reasonable since the protective function will still function.
If Required Actions described above cannot be met within the specified
Completion Times, the unit must be placed in a MODE where this Function is no
longer required to be OPERABLE. A Completion Time of an additional 1 hour is
allowed to open the RTBs. With RTBs open, these Functions are no longer
required.
Q.1 and Q.2
Condition Q applies to one or two inoperable Source Range Neutron Flux
channels in MODE 3, 4, or 5 with the RTBs closed and the PLS capable of rod
withdrawal. With the unit in this Condition, below P-6, the NIS source range
performs the monitoring and protection functions. With one or two of the source
range channels inoperable, 48 hours is allowed to restore three of the four
channels to an OPERABLE status. Ifthe channels cannot be returned to an
OPERABLE status, 1 additional hour is allowed to open the RTBs. Once the
RTBs are open, the core is in a more stable condition and the unit enters
Condition R. The allowance of 48 hours to restore the channel to OPERABLE
status, and the additional hour to open the RTBs, are justified in Reference 7.
R.1, R.2, and R.3
Condition R applies'when the required Source Range Neutron Flux channel is
inoperable in MODE 3, 4, or 5 with the RTBs open. With the unit in this
Condition, the NIS source range performs the monitoring and protection
functions. With the required source range channel inoperable, operations
involving positive reactivity additions shall be suspended immediately. This will
preclude any power escalation. In addition to suspension of positive reactivity
RAI-SRP16.3-CTSB-SCP-1 R1
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water to the RCS must be closed within 1 hour as specified in LCO 3.9.2. The
isolation of unborated water sources will preclude a boron dilution accident.
Also, the SDM must be verified within 1 hour and once, every 12 hours thereafter
as per SR 3.1.1.1, SDM verification. With. no source range channels OPERABLE,
core protection is severely reduced. Verifying the SDM within 1 hour allows
sufficient time to perform the calculations and determine that the SDM
requirements are met. The SDM must also be verified once per 12 hours
thereafter to ensure that the core reactivity has not changed. Required Action R.3
precludes any positive reactivity additions; therefore, core reactivity should not be
increasing, and a 12 hour Frequency is adequate. The Completion Times of
within 1 hour and once per 12 hours are based on operating experience in
performing the Required Actions and the knowledge that unit conditions will
change slowly.

SURVEILLANCE
REQUIREMENTS

The SRs for each RTS Function are identified in the SRs column of
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.
The CHANNEL CALIBRATION and RTCOT are performed in a manner that is
consistent with the assumptions used in analytically calculating the required
channel accuracies. For channels that include dynamic transfer functions, such
as, lag, lead/lag, rate/lag, the response time test may be performed with the
transfer function set to one, with the resulting measured response time compared
to the appropriate Chapter 7 response time (Ref. 2). Alternately, the response
time test can be performed with the time constants set to their nominal value
provided the required response time is analytically calculated assuming the time
constants are set at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire response time is measured.
SR 3.3.1.1
Performance of the CHANNEL CHECK once every 12 hours ensures that gross
failure of instrumentation has not occurred. A CHANNEL CHECK is normally a
comparison of the parameter indicated on one channel to a similar parameter on
other channels. It is based on the assumption that instrument channels
monitoring the same parameter should read approximately the same value.
Significant deviations between the two instrument channels could be an
indication of excessive instrument drift in one of the channels or of even
something more serious. A CHANNEL CHECK will detect gross channel failure;
thus, it is key to verifying that the instrumentation continues to operate properly
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between each CHANNEL CALIBRATION.
Agreement criteria are determined by the plant staff based on a combination of
the channel instrument uncertainties, including indication and readability. If a
channel is outside the criteria, it may be an indication that the sensor or the
signal processing equipment have drifted outside its-their corresponding limits.
The channels to be checked are:
Power Range Neutron Flux
Intermediate Range Neutron Flux
Source Range Neutron Flux (below P-6)
Overtemperature Delta T
Overpower Delta T
Pressurizer Pressure
Pressurizer Water Level
Reactor Coolant Flow - each hot leg
RCP Bearing Water Temperature - each RCP
RCP Speed
SG Narrow Range Level - each SG
RCS Loop T-cold - each cold leg
RCS Loop T-hot - each cold leg

The Frequency is based on operating experience that demonstrates the-that
channel failure is rare. Automated operator aids may be used to facilitate the
performance of the CHANNEL CHECK.
SR 3.3.1.2
SR 3.3.1.2 compares the calorimetric heat balance to the nuclear instrumentation
channel output every 24 hours. If the calorimetric measurement between 70%
and 100% RTP, differs from the nuclear instrument channel output by > 1% RTP,
the nuclear instrument channel is not declared inoperable, but must be adjusted.
Ifthe nuclear instrument channel output cannot be properly adjusted, the channel
is declared inoperable.
Three Notes modify SR 3.3.1.2. The first Note indicates that the nuclear
instrument channel output shall be adjusted consistent with the calorimetric
results if the absolute difference between the nuclear instrument channel output
and the calorimetric measurement between 70% and 100% RTP is > 1% RTP.
The second Note clarifies that this Surveillance is required only if reactor power
is _>15% RTP and that 12 hours is allowed for performing the first Surveillance
after reaching 15% RTP. At lower power levels the calorimetric data from
feedwater flow venturi measurements are iteaGer-ateless accurate. The third
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Note is required because, at power levels between 15% and 70% calorimetric
uncertainty and control rod insertion create the potential for miscalibration of the
nuclear instrumentation channel in cases where the channel is adjusted
downward to match the calorimetric power. Therefore, ifthe calorimetric heat
measurement is less than 70% RTP, and if the nuclear instrumentation channel
indicated power is lower than the calorimetric measurement by > 1%, then the
nuclear instrumentation channel shall be adjusted upward to match the
calorimetric measurement. No nuclear instrumentation channel adjustment is
required if the nuclear instrumentation channel is higher than the calorimetric
measurement (see Westinghouse Technical Bulletin NSD-TB-92-14, Rev. 1.)
The Frequency of every 24 hours is adequate. litis based on plant operating
experience, considering instrument reliability and operating history data for
instrument drift.
Together these factors demonstrate the change in the absolute difference
between nuclear instrumentation and heat balance calculated powers rarely
exceeds 1% RTP in any 24 hours period.
In addition, main control room operators periodically monitor redundant
indications and alarms to detect deviations in channel outputs.
SR 3.3.1.3
SR 3.3.1.3 compares the calorimetric heat balance to the calculated AT power
(qAT) in each Division every 24 hours. If the calorimetric measurement between
70% and 100% RTP, differs from the calculated AT power by > 1% RTP, the
Function is not declared inoperable, but the conversion factor, AT°, must be
adjusted. If AT* cannot be properly adjusted, the Function is declared inoperable
in the affected Division(s).
Three Notes modify SR 3.3.1.3. The first Note indicates that AT0 shall be
adjusted consistent with the calorimetric results if the absolute difference
between the calculated AT power and the calorimetric measurement between
70% and 100% RTP is > 1% RTP.
The second Note clarifies that this Surveillance is required only ifreactor power
is _250% RTP and that 12 hours is allowed for performing the first Surveillance
after reaching 50% RTP. At lower power levels, the calorimetric data from
feedwater flow venturi measurements are a
less accurate. The
calculated AT power is normally stable (less likely to need adjustment or to be
grossly affected by changes in the core loading pattern than the nuclear
instrumentation), and its calibration should not be unnecessarily altered by a
possibly inaccurate calorimetric measurement at low power.
The third Note is required because at power levels below 70%, calorimetric
uncertainty creates the potential for non-conservative adjustment of the AT0
conversion factor, in cases where the calculated AT power would be reduced to
RAI-SRP16.3-CTSBP-SCP-1 R1
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match the calorimetric power. Therefore, ifthe calorimetric heat measurement is
less than 70% RTP, and if the calculated AT power is lower than the calorimetric
measurement by > 5%, then the AT' conversion factor shall be adjusted so that
the calculated AT power matches the calorimetric measurement. No AT*
conversion factor adjustment is required ifthe calculated AT power is higher than
the calorimetric measurement.
The Frequency of every 24 hours is based on plant operating experience,
considering instrument reliability and the limited effects of fuel burnup and rod
position changes on the accuracy of the calculated AT power.
SR 3.3.1.4
SR 3.3.1.4 compares the AXIAL FLUX DIFFERENCE determined using the
incore system to the nuclear instrument channel AXIAL FLUX DIFFERENCE
every 31 EFPD.
If the absolute difference is _>3% AFD the nuclear instrument channel is still
OPERABLE, but must be readjusted. Ifthe nuclear instrument channel cannot be
properly readjusted, the channel is declared inoperable. This surveillance is
performed to verify the f(AI) input to the overtemperature AT function.
Two Notes modify SR 3.3.1.4. The first Note indicates that the excore nuclear
instrument channel shall be adjusted ifthe absolute difference between the
incore and excore AFD is _>3% AFD. Note 2 clarifies that the Surveillance is
required only if reactor power is _t20% RTP and that 24 hours is allowed for
performing the first Surveillance after reaching 20% RTP. Below 20% RTP, the
design of the incore detector system, low core power density, and detector
accuracy make use of the incore detectors inadequate for use as a reference
standard for comparison to the excore channels.
The Frequency of every 31 EFPD is adequate.- 4its based on plant operating
experience, considering instrument reliability and operating history data for
instrument drift. Also, the slow changes in neutron flux during the fuel cycle can
be detected during this interval.
SR 3.3.1.5
SR 3.3.1.5 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 naibrated-adjusted to agree with the incore detector measurements.
Ifthe excore channels cannot be adjusted, the channels are declared inoperable.
This Surveillance is performed to verify the f(AI) input to the overtemperature AT
Function.

Westinghouse
o

RAI-SRP16.3-CTSB-SCP-1 R1
Page 73 of 144

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
RTS Instrumentation
B 3.3.1
BASES
A Note modifies SR 3.3.1.5. The Note states that this Surveillance is required
only if reactor power is > 50% RTP and that 24 hours is allowed for performing
the first surveillance after reaching 50% RTP.
The Frequency of 92 EFPD is adequate.-it-is based on industry operating
experience, considering instrument reliability and operating history data for
instrument drift.
SR 3.3.1.6
SR 3.3.1.6 is the performance of a TADOT every 92 days on a STAGGERED
TEST BASIS. This test shall verify OPERABILITY by actuation of the end
devices.
The Reactor Trip Breaker (RTB) test shall include separate verification of the
undervoltage and shunt trip mechanisms. Each RTB in a division shall be tested
separately in order to minimize the possibility of an inadvertent trip.
The Frequency of every 92 days on a STAGGERED TEST BASIS is adequate-I4
is based on industry operating experience, considering instrument reliability and
operating history data. In addition, the AP1 000 design provides additional
breakers to enhance reliability.
The SR is modified by a Note to clarify that both breakers in a single division are
to be tested during each STAGGERED TEST.

SR 3.3.1.7 and SR 3.3.1.8
SR 3.3.1.7 and SR 3.3.1.8 areis the performance of a REACTOR TRIP
CHANNEL OPERATIONAL TEST (RTCOT) every 92 days. The SR 3.3.1.8
testing is performed in accordance with the SGPSP. If the actual setting of the
channel is found to be outside the as-found tolerance, the channel is considered
inoperable. This condition of the channel will be further evaluated during
performance of the SR. This evaluation will consist of resetting the channel
setpoint to the NTS (within the allowed tolerance), and evaluating the channel's
response. If the channel is functioning as required and is expected to pass the
next surveillance, then the channel is OPERABLE and can be restored to service
at the completion of the surveillance. After the surveillance is completed, the
channel as-found condition will be entered into the Corrective Action Program for
further evaluation.
A RTfOT i".nPrfnrmpr1 nn p.r.h rpniiirprl r.hgnnpl tn nrnvid, rQonn~hIl
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assurance that the entire channel will perform the intended Function.
A test subsystem is provided with the protection and safety monitoring system to
aid the plant staff in performing the RTCOT. The test subsystem is designed to
allow for complete functional testing by using a combination of system self
checking features, functional testing features, and other testing features.
Successful functional testing consists of verifying that the capability of the system
to perform the safety function has not failed or degraded.
For hardware functions this would involve verifying that the hardware
components and connections have not failed or degraded. Generally this
verification includes a comparison of the outputs from two or more redundant
subsystems or channels.
Since software does not degrade, software functional testing involves verifying
that the software code has not changed and that the software code is executing.
To the extent possible, protection and safety monitoring system functional testing
is accomplished with continuous system self-checking features and the
continuous functional testing features. The RTCOT shall include a review of the
operation of the test subsystem to verify the completeness and adequacy of the
results.
If the RTCOT can not be completed using the built-in test subsystem, either
because of failures in the test subsystem or failures in redundant channel
hardware used for functional testing, the RTCOT can be performed using
portable test equipment.
This test frequency of 92 days is justified based on Reference 7 and the use of
continuous diagnostic test features, such as deadman timers, cross-check of
redundant channels, memory checks, numeric coprocessor checks, and tests of
timers, counters and crystal time bases, which will report a failure within the
protection and safety monitoring system cabinets to the operator within 10
minutes of a detectable failure.
SR 3.3.1 .7-8 is modified by a note that provides a 4 hour delay in the requirement
to perform this Surveillance for source range instrumentation when entering
MODE 3 from MODE 2. This note allows a normal shutdown to proceed without a
delay for testing in MODE 2 and for a short time in MODE 3 until the RTBS are
open and SR 3.3.1.7-8 is no longer required to be performed. If the unit is to be
in MODE 3 with the RTBs closed for a time greater than 4 hours, this
Surveillance must be performed prior to 4 hours after entry into MODE 3.
During the RTCOT, the protection and safety monitoring system cabinets in the
division under test may be placed in bypass.
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SR 3.3.1.89
SR 3.3.1.9-9 is the performance of a RTCOT as described in SR 3.3.1.7, and SR
3.3.1.8 except it is modified by a Note that this test shall include verification that
the P-6 and P-1 0 interlocks are in their required state for the existing unit
condition. The test is performed in accordance with the SGRSP. Ifthe actual
setting of the channel is found to be outside the as-found tolerance, the channel
is considered inoperable. This condition of the channel will be further evaluated
during performance of the SR. This evaluation will consist of resetting the
channel setpoint to the NTS (within the allowed tolerance), and evaluating the
channel's response. Ifthe channel is functioning as required and is expected to
pass the next surveillance, then the channel is OPERABLE and can be restored
to service at the completion of the surveillance. After the surveillance is
completed, the channel as-found condition will be entered into the Corrective
Action Program for further evaluation.
The Frequency is modified by a Note that allows this surveillance to be satisfied if
ithas been performed within 92 days of the Frequencies prior to reactor startup
and four hours after reducing power below P-1 0 and P-6. The Frequency of "prior
to startup" ensures this surveillance is performed prior to critical operations and
applies to the source, intermediate and power range low instrument channels.
The Frequency of "4 hours after reducing power below P-1 0"(applicable to
intermediate and power range low channels) and "4 hours after reducing power
below P-6" (applicable to source range channels) allows a normal shutdown to
be completed and the unit removed from the MODE of Applicability for this
surveillance without a delay to perform the testing required by this surveillance.
The Frequency of every 92 days thereafter applies if the plant remains in the
MODE of Applicability after the initial performances of prior to reactor startup and
four hours after reducing power below P-1 0 or P-6. The MODE of Applicability for
this surveillance is < P-1 0 for the power range low and intermediate range
channels and < P-6 for the source range channels. Once the unit is in MODE 3,
this surveillance is no longer required. Ifpower is to be maintained < P-1 0 or < P6 for more than 4 hours, then the testing required by this surveillance must be
performed prior to the expiration of the 4 hour limit. Four hours is a reasonable
time to complete the required testing or place the unit in a MODE where this
surveillance is no longer required. This test ensures that the NIS source,
intermediate, and power range low channels are OPERABLE prior to taking the
reactor critical and after reducing power into the applicable MODE (< P-1 0 or <
P-6) for periods > 4 hours.
SR 3.3. 1.910
A CHANNEL CALIBRATION is performed every 24 months, or approximately at
every refueling. CHANNEL CALIBRATION is a complete check of the instrument
loop, including the sensor. The test verifies that the channel responds to a
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measured parameter within the necessary range and accuracy.
The test is performed in accordance with the SGPSP. If the actual setting of the
channel is found to be outside the as-found tolerance, the channel is considered
inoperable. This condition of the channel will be further evaluated during
performance of the SR. This evaluation will consist of resetting the channel
setpoint to the NTS (within the allowed tolerance), and evaluating the channel
response. If the channel is functioning as required and is expected to pass the
next surveillance, then the channel is OPERABLE and can be restored to service
at the completion of the surveillance. After the surveillance is completed, the
channel as-found condition will be entered into the Corrective Action Program for
further evaluation. Transmitter calibration must be performed consistent with the
assumptions of the setpoint methodology. The differences between the current
as-found values and the previous as-left values must be consistent with the
transmitter drift allowance used in the setpoint methodology.
The setpoint methodology requires that 30 months drift be used (1.25 times the
surveillance calibration interval, 24 months). based on Generic Letter 94-04,
"Chan•g• inTeGhniGal Specnifiation Surweillawne Interals to Acnommodate a
21 month Fuel Cyc!e."
SR 3.3.1.9-10 is modified by a Note stating that this test shall include verification
that the time constants are adjusted to the prescribed values where applicable.
SR 3.3.1.101
SR 3.3.1.101 is the performance of a CHANNEL CALIBRATION every
24 months. This SR is modified by a Note stating that neutron detectors are
excluded from the CHANNEL CALIBRATION. The test is performed in
accordance with the SPSP. If the actual setting of the channel is found to be
outside the as-found tolerance, the channel is considered inoperable. This
condition of the channel will be further evaluated during performance of the SR.
This evaluation will consist of resetting the channel setpoint to the NTS (within
the allowed tolerance), and evaluating the channel's response. If the channel is
functioning as required and is expected to pass the next surveillance, then the
channel is OPERABLE and can be restored to service at the completion of the
surveillance. After the surveillance is completed, the channel as-found condition
will be entered into the Corrective Action Program for further evaluation.
-The CHANNEL CALIBRATION for the power range neutron detectors consists
of a normalization of the detectors based on a power calorimetric and flux map
performed above 20% RTP. Below 20% RTP, the design of the incore detector
system, low core power density, and detector accuracy make use of the incore
detectors inadequate for use as a reference standard for comparison to the
excore channels. The CHANNEL CALIBRATION for the source range and
intermediate range neutron detectors consists of obtaining the detector plateau
RPAI-SRP16.3-CTSB-SCP-1 R1
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or preamp discriminator curves, evaluating those curves, and comparing the
curves to the manufacturer's data. This Surveillance is not required for the power
range detectors for entry into MODES 2 and 1, and is not required for the
intermediate range detectors for entry into MODE 2, because the plant must be
in at least MODE 2 to perform the test for the intermediate range detectors and
MODE 1 for the power range detectors.
The 24 month Frequency is based on the need to perform this Surveillance under
the conditions that apply during a plant outage and the potential for an unplanned
transient ifthe Surveillance were performed with the reactor at power. Operating

experience has shown these components usually pass the Surveillance when
performed on the 24 month Frequency.
SR 3.3.1.11-2
SR 3.3.1.11-2 is the performance of a TADOT of the Manual Reactor Trip, and
the SI, ADS Actuation, and CMT Injection inputs from the ESF logic. This TADOT
is performed every 24 months. The test shall independently verify the
OPERABILITY of the undervoltage and shunt trip mechanisms for the Manual
Reactor Trip Function for the Reactor Trip Breakers.
The Frequency is based on the known reliability of the Functions and the
multichannel redundancy available, and has been shown to be acceptable
through operating experience.
The SR is modified by a Note that excludes verification of setpoints from the
TADOT. The Functions affected have no setpoints associated with them.
SR 3.3.1.123
This SR 3.3.1.123 verifies that the individual channel/division actuation response
times are less than or equal to the maximum values assumed in the accident
analysis. Response Time testing criteria are included in Reference 2.

For channels that include dynamic transfer Functions (e.g., lag, lead/lag, rate/lag,
etc.), the response time test may be performed with the transfer Function set to
one, with the resulting measured response time compared to the appropriate

F-SAR-DCD Chapter 7 response time. Alternately, the response time test can be

performed with the time constants set to their nominal value, provided the
required response time is analytically calculated assuming the time constants are
set at their nominal values. The response time may be measured by a series of
overlapping tests such that the entire response time is measured.

Response time may be verified by actual response time tests in any series of
sequential, overlapping or total channel measurements, or by the summation of
allocated sensor, signal processing and actuation logic response times with
RAP-SRP16.3-CTSB-SCP-1 R1
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actual response time tests on the remainder of the channel. Allocations for
sensor response times may be obtained from: (1) historical records based on
acceptable response time tests (hydraulic, noise, or power interrupt tests), (2) in
place, onsite, or offsite (e.g. vendor) test measurements, or (3) utilizing vendor
engineering specifications. WCAP-13632-P-A, Revision 2, "Elimination of
Pressure Sensor Response Time Testing Requirements" (Ref. 84-0), 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
WCAP. Response time verification for other sensor types must be demonstrated
by test.
Each division response must be verified every 24 months on a STAGGERED
TEST BASIS (i.e., all four Protection Channel Sets would be tested after 96
months). Response times cannot be determined during plant-operation because
equipment operation is required to measure response times. Experience has
shown that these components usually pass this surveillance when performed on
a refueling frequency. Therefore, the Frequency was concluded to be acceptable
from a reliability standpoint.
The SR 3.3.1.1322 is modified by a note exempting neutron detectors from
response time testing. A Note to the Surveillance indicates that neutron detectors
may be excluded from RTS RESPONSE TIME testing. This Note is necessary
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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B 3.3 INSTRUMENTATION
B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

BACKGROUND
The ESFAS initiates necessary safety systems, based upon 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.
This is achieved by specifying limiting safety system settings (LSSS) in terms of
parameters directly monitored by the ESFAS, as well as specifying LCOs on
other reactor system parameters and equipment performance.
Technical Specifications are required by 10 CFR 50.36 to include LSSS for
variables that have significant safety functions. LSSS are defined by the
regulation as "Where a LSSS is specified for a variable on which a safety limit
has been placed, the setting must be chosen so that automatic protective actions
will correct the abnormal situation before a Safety Limit (SL) is exceeded." The
Safety Analysis Limit (SAL) is the limit of the process variable at which a
protective action is initiated, as established by the safety analysis, to assure that
a SL is not exceeded. However, in practice, the actual settings for automatic
protection channels must be chosen to be more conservative than the Safety
Analysis Limit to account for instrument loop uncertainties related to the setting at
which the automatic protective action would actually occur. The LSSS values are
identified and maintained in the Setpoint Program (SP) and are controlled by
1O.CFR.50.59.
REVIEWER'S NOTE
For Westinghouse AP1000 plants, the term Nominal Trip Setpoint (NTS) is
defined as the "Field setting" and is suggested as the actual setpoint
implemented in the plant surveillance procedures. The as-found and as-left
tolerances will apply to the NTS implemented in the Surveillance procedures to
confirm channel performance.
The NTS is included in the SP.

The Nominal Trip Setpoint (NTS) specified in the SP is a predetermined field
setting for a protection channel chosen to initiate automatic actuation prior to the
process variable reaching the Safety Analysis Limit and thus assuring that the SL
is not exceeded. As such, the NTS accounts for uncertainties in setting the
channel (e.g., calibration), uncertainties in how the channel might actually
perform (e.g., repeatability), changes in the point of action of the channel 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 NTS assures that the SL is not exceeded. Therefore, the NTS meets
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the 10 CFR 50.36 definition of an LSSS.
Technical Specifications contain values related to the OPERABILITY of
equipment required for safe operation of the facility. OPERABLE is defined in
Technical Specifications as "...being capable of performing its safety
functions(s)." Relying solely on the NTS to define OPERABILITY in Technical
Specifications would be an overly restrictive requirement if it were applied as an
OPERABILITY limit for the "as-found" value of a protection channel setting during
a surveillance. This would result in Technical Specification compliance problems,
as well as reports and corrective actions required by the rule which are not
necessary to ensure safety. For example, an automatic protection channel with a
setting that has been found to be different from the NTS due to some drift of the
setting may still be OPERABLE since drift is to be expected. This expected drift
would have been specifically accounted for in the setpoint methodology for
calculating the NTS and thus the automatic protective action would still have
assured that the SL would not be exceeded with the "as-found" setting of the
protection channel. Therefore, the channel would still be OPERABLE since it
would have performed its safety function. If the as-found condition of the channel
is near the as-found tolerance, recalibration is considered appropriate to allow for
drift during the next surveillance interval.
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 2750 psia 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 4-0
CFR 50 and 10 CFR !O0acceptance criteria during AOOs.
Design Basis Accidents (DBA) 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
40-CFR!-00the limits. Different accident categories are allowed a different
fractior6 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 ESFAS instrumentation is segmented into distinct but interconnected
modules.

IPage

RAI-SRP16.3-CTSB-SCP-1 RI
83 of 144

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
B 3.3.2
BASES
.............................................................................................................

Field Transmitters and Sensors
Normally, four redundant measurements using four separate sensors, are made
for each variable used for actuation of ESF. The use of four channels for
protection Functions is based on a minimum of two channels being required for a
trip or actuation, one channel in test or bypass, and a single failure on the
remaining channel. The signal selector in the Plant Control System will function
correctly with only three channels. This includes two channels properly
functioning and one channel having a single failure. Minimum requirements for
protection and control is-are achieved with only three channels OPERABLE. The
fourth channel is provided to increase plant availability, and permits the plant to
run for an indefinite time with a single channel out of service. The circuit design is
able to withstand both an input failure to the control system, which may then
require the protection Function actuation, and a single failure in the other
channels providing the protection Function actuation. Again, a single failure will
neither cause nor prevent the protection Function actuation. These requirements
are described in IEEE-603 (Ref. 4). The actual number of channels provided for
each plant parameter is specified in Reference 2.
Engineered Safety Features (ESF) Channel
An ESF channel extends from the sensor to the output of the associated ESF
subsystem and shall include the sensor (or sensors), the signal conditioning, any
associated data links, and the associated ESF subsystem. For ESF channels
containing nuclear instrumentation, the ESF channel shall also include the
nuclear instrument signal conditioning and the associated Nuclear
Instrumentation Signal Processing and Control (NISPAC) subsystem. Any
manual ESF controls that are associated with a particular ESF channel are also
included in that ESF channel.
Plant Protection Subsystem
The Plant Protection contains the necessary equipment to:
*

Permit acquisition and analysis of the sensor inputs, including plant process
sensors and nuclear instrumentation, required for reactor trip and ESF
calculations;

*

Perform computation or logic operations on variables based on these inputs;

"

Provide trip signals to the reactor trip switchgear and ESF actuation data to
the ESF coincidence logic as required;

"

Permit manual trip or bypass of each individual reactor trip Function and
permit manual actuation or bypass of each individual voted ESF Function;

*

Provide data to other systems in the Instrumentation and Control (I&C)
architecture; and

*

Provide separate input circuitry for control Functions that require input from
sensors that are also required for protection Functions.

Each of the four divisions of plant protection provides signal conditioning,

ng
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comparable output signals for indications in the main control room, and
comparison of measured input signals with established setpoints. The basis of
the setpoints are described in References , 2,,a•d 3 and 9. If the measured
value of a unit parameter exceeds the predetermined setpoint, an output is
generated which is transmitted to the ESF coincidence logic for logic evaluation.
Within the pProtection and sSafety mMonitoring &System (PMS), redundancy is
generally provided for active equipment such as processors and communication
hardware. This redundancy is provided to increase plant availability and facilitate
surveillance testing. A division or channel is OPERABLE if it is capable of
performing its specified safety function(s) and all the required supporting
functions or systems are also capable of performing their related support
functions. Thus, a division or channel is OPERABLE as long as one set of
redundant components within the division or channel are capable of performing
its specified safety function(s).
ESF Coincidence Logic
The ESF coincidence logic contains the necessary equipment to:

*
*

Permit reception of the data supplied by the four divisions of plant protection
and perform voting on the trip outputs;
Perform system level logic using the input data from the plant protection
subsystems and transmit the output to the ESF actuation subsystems; and
Provide redundant hardware capable of providing system level commands to
the ESF actuation subsystems.

ESF Actuation Subsystems
The ESF actuation subsystems contain the necessary equipment to:
•

Receive automatic system level signals supplied by the ESF coincidence
logic;

*

Receive and transmit data to/from main control room multiplexers;

•

Receive and transmit data to/from other PLCs on the same logic bus;

•

Receive status data from component position switches (such as limit
switches and torque switches); and

*

Perform logic computations on received data, generate logic commands for
final actuators (such as START, STOP, OPEN, and CLOSE).

ESF Coincidence Logic and ESF Actuation Subsystem OPERABILITY
Background
Each ESF coincidence logic and ESF actuation subsystem has two subsystems
that communicate by means of redundant halves of the logic bus. This
arrangement is provided to facilitate testing. If one subsystem is removed from
service, the remaining subsystem continues to function and the ESF division
continues to provide full protection. At least one of these redundant halves is
connected to the battery backed portion of the power system. This provides full
RAP-SRP16.3-CTSB-SCP-1 R1
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functionality of the ESF division even when all ac power sources are lost. As long
as one battery subsystem within an ESF coincidence logic or ESF actuation
subsystem continues to operate, the ESF division is unaffected. An ESF division
is only affected when all battery backed subsystems within that division's ESF
coincidence logic or ESF actuation subsystem are not OPERABLE.
Nominal Trip Setpoints (NTSs) and Allowable Values
The NTS is Trip Setp:n.ts are the nominal values at which the trip output is set.
Any trip output is considered to be properly adjusted when the "as-left" value is
within the band for CHANNEL CALIBRATION-accuraGy, i.e., + rack calibration
accuracy.
The T-trip $Ssetpointsused in the trip output are based on the anial4iytial lambSafety
Analysis Limits stated in Reference 23. The ,latie.,
etermination 69•949Of
these Nominal Trip Setpoints is such that adequate protection is provided when
all sensor and processing time delays are taken into account. To allow for
calibration tolerances, 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 Trip Setp•oits NTSPNTSs and- Allo..Ab.. lA VAlu1es
specified in Table 3.33.221 inthe SGPSP accompanying LCO are conservatively
adjuts•e with respect to the analy4"cal limitSafety Analysis Limits. A detailed
description of the methodology used to calculate the N-T-SPNTSsT~eP5eiPii,
including their explicit uncertainties, is provided in the "Westinghouse Setpoint
Methodology for Protection Systems" (Refs. 9-aid-l O). (Reference 9 is an APQ00
d-c,,.ument that d,,
escrib€es a methdelo•gy that is applica-hble to APIODD AP1 000
has some slight differFeAneS i instrument•,+spans as a re.ult of the higher power
leeL)The as-left tolerance and as-found tolerance band methodology is
provided in the SGPSP. The actual NTSP noMrhnal Trip Setpoint entered into the
bhista.ble is more ,o-nse-.,ative than that specified by the AllwAb9hlA Valua to
accon-e-u nit fol:rchanges in randIom m~easuremen_1t errorsFA detectable by a COT. The
AlltowA-able Value ser-os as the as found Technical Specification OPE1R.BILITY
limit for the purpose of the CThe as-found OPERABILITY limit for the purpose of

the CHANNEL OPERATIONAL TEST (COT) is defined as the as-left limit,--i-.e,
rack calibration accuracy, about the NTS, (i.e., + rack calibration
Fn
e.rro is drift during
accuracy). OT. One example of such a change measurement
the sur-e-ila-nceinter'-al. If the measured setpoint does not exceed the Allow.abe
Ir
Value, the t•ip output is considered OPERABD
Setpoints i;n ao,'rdance with the Allowable Value,
A Ansue that the consequences

of DesigRn Basis A.ridnts (rBAs) will be acceptable, providing the uni is

operated froem-....
witi
W the
h LC__
Q atttAg;ifI;DRBA
the onset of the CO and the equipment
func~tieon as designed.
The Nominal Trip Setpoints and AllQowable Valu'es listed in the SGPSP Table
34.2--are based on the methodology described in Reference 9, which
incorporates all of the known uncertainties applicable for each channel. The
magnitudes of these uncertainties are factored into the determination of each
N-T-,SPNTSThilaetpeii+. All field sensors and signal processing equipment for
these channels are assumed to operate within the allowances of these
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uncertainty magnitudes. Transmitter and signal processing equipment calibration
tolerances and drift allowances must be specified in plant calibration procedures,
and must be consistent with the values used in the setpoint methodology.
Calibration toleaRanccs and drift allowances; mAust -beepecified in; plant caalibrationprocedur1es, A-nd mu-st be consistent with the Valu-s used in the sotpoi4t
Fnethod~elgy
The OPERABILITY of each transmitter or sensor can be evaluated when its
"as-found" calibration data are compared against the "as-left" data and are shown
to be within the setpoint methodology assumptions. The basis of the setpoints is
described in References 1-,,23 and 9. Trending of ta, smi#te-calibration results
is required by the program description in Technical Specification 5.5.14.d.
G- .eneric ILeater 91 01, "ChaRnge

in Technical Specification Sure..aill.ance Interal1s

to Accom..oda..
•te a 21Maonth Fuel Cycle."
Note that the as-left and as-found tolerances listed in the ,GPSP define the
OPERABILITY limits for a channel during a periodic CHANNEL CALIBRATION,
CHANNEL OPERATIONAL TESTS, or a TRIP ACTUATING DEVICE
OPERATIONAL TEST that requires trip setpoint verification.
The protection and safety monitoring system testing features are designed to
allow for complete functional testing by using a combination of system selfchecking features, functional testing features, and other testing features.
Successful functional testing consists of verifying that the capability of the system
to perform the safety function has not failed or degraded. For hardware functions
this would involve verifying that the hardware components and connections have
not failed or degraded. Since software does not degrade, software functional
testing involves verifying that the software code has not changed and that the
software code is executing. To the extent possible, protection and safety
monitoring system functional testing will be accomplished with continuous system
self-checking features and the continuous functional testing features.
The protection and safety monitoring system incorporates continuous system
self-checking features wherever practical. Self-checking features include on-line
diagnostics for the computer system and the hardware and communications
tests. These self-checking tests do not interfere with normal system operation.
In addition to the self-checking features, the system includes functional testing
features. Functional testing features include continuous functional testing
features and manually initiated functional testing features. To the extent practical,
functional testing features are designed not to interfere with normal system
operation.
In addition to the system self-checking features and functional testing features,
other test features are included for those parts of the system which are not tested
with self-checking features or functional testing features. These test features
allow for instruments/sensor checks, calibration verification, response time
testing, setpoint verification and component testing. The test features again
include a combination of continuous testing features and manual testing features.
RAI-SRP16.3-CTSB-SCP-1 R1
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All of the testing features are designed so that the duration of the testing is as
short as possible. Testing features are designed so that the actual logic is not
modified. To prevent unwanted actuation, the testing features are designed with
either the capability to bypass a Function during testing and/or limit the number
of signals allowed to be placed in test at one time.

APPLICABLE SAFETY ANALYSES, LCOs, and APPLICABILITY
Each of the analyzed accidents can be detected by one or more ESFAS
Functions. One of the ESFAS Functions is the primary actuation signal for that
accident. An ESFAS Function may be the primary actuation signal for more than
one type of accident. An ESFAS Function may also be a secondary, or backup,
actuation signal for one or more other accidents. For example, Pressurizer
Pressure - Low is a primary actuation signal for small loss of coolant accidents
(LOCAs) and a backup actuation signal for steam line breaks (SLBs) outside
containment. Functions such as manual initiation not specifically credited in the
accident safety analysis are qualitatively credited in the safety analysis and the
NRC staff approved licensing basis for the plant. These Functions may provide
protection for conditions which 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).
Permissive and interlock functions are based upon the associated protection
function instrumentation. Because they do not have to operate in adverse
environmental conditions, the trip settings of the permissive and interlock
functions use the normal environment, steady-state instrument uncertainties of
the associated protection function instrumentation. This results in OPERABILITY
criteria (i.e. as-found tolerance and as-left tolerance) that are the same as the
associated protection function sensor and process rack modules. The Nominal
Trip Setpoints for permissives and interlocks are based on the associated
protection function OPERABILITY requirements, i.e., permissives and interlocks
performing enabling functions must be set to occur prior to the specified trip
setting of the associated protection function.
The LCO requires all instrumentation performing an ESFAS Function, listed in
Table 3.3.2-1 in the accompanying LCO, to be OPERABLE. The as-left and
as-found tolerances specified in the %CP-SP define the OPERABILITY limits for a
channel during the CHANNEL CALIBRATION or CHANNEL OPERATIONAL
TEST (COT). As such, the as-left and as-found tolerances differ from the NTS by
± the PMS rack calibration accuracy and envelope the expected calibration
accuracy and Or.fr Fthese FaG . In this manner, the actual setting of the
channel (NTS) prevents exceeding an SL at any given point of time as long as
the channel has not drifted beyond the expected tolerances during the
surveillance interval. Note that the- as-left and as-found recorded values must be
confirmed to be operating within the assumptions of the statistical uncertainty
calculations.
If the actual setting of the channel is found outside the as-found tolerance, the
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of the channel will be further evaluated during performance of the SR. This
evaluation will consist of resetting the channel setpoint to the NTS (within the
allowed tolerance) and evaluating the channel's response. If the channel is
functioning as required and expected to pass the next surveillance, then the
channel is OPERABLE and can be restored to service at the completion of the
surveillance. After the surveillance is completed, the channel as-found condition
will be entered into the Corrective Action Program for further evaluation.
A trip setpoint may be set more conservative than the NTS as necessary in
response to plant conditions. However, in this case, the operability of this
instrument must be verified based on the actual field setting and not the NTS.
Failure of any instrument renders the affected channel(s) inoperable and reduces
the reliability of the affected Functions.
The LCO generally requires OPERABILITY of four channels in each
instrumentation/logic Function and two devices for each manual initiation
Function. The two-out-of-four configurations allow one channel to be bypassed
during maintenance or testing without causing an ESFAS initiation. Two manual
initiation channels are required to ensure no single random failure disables the
ESFAS.
The required channels of ESFAS instrumentation provide plant protection in the
event of any of the analyzed accidents. ESFAS protective functions are as
follows:
1.

Safegjuards Actuation
The Safeguards Actuation signal actuates the alignment of the Core
Makeup Tank (CMT) valves for passive injection to the RCS. The
Safeguards Actuation signal provides two primary Functions:
•

Primary side water addition to ensure maintenance or recovery of
reactor vessel water level (coverage of the active fuel for heat removal
and clad integrity, peak clad temperature < 2200°F); and

•

Boration to ensure recovery and maintenance of SHUTDOWN
MARGIN (keff < 1.0).

These Functions are necessary to mitigate the effects of high energy line
breaks (HELBs) both inside and outside of containment. The Safeguards
Actuation signal is also used to initiate other Functions such as:
*

Containment Isolation;

°

Reactor Trip;

"

Turbine Trip;

*

Close Main Feedwater Control Valves;

°

Trip Main Feedwater Pumps and Closure of Isolation and Crossover
Valves; and

*

Reactor Coolant Pump Trip.
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These other Functions ensure:
*

Isolation of nonessential systems through containment penetrations;

*

Trip of the turbine and reactor to limit power generation;

*

Isolation of main feedwater to limit secondary side mass losses;

*

Trip of the reactor coolant pumps to ensure proper CMT actuation;

*

Enabling automatic depressurization of the RCS on CMT Level - Low
1 to ensure continued safeguards actuated injection.

Manual and automatic initiation of Safeguards Actuation must be
OPERABLE in MODES 1, 2, 3, and 4. In these MODES there is sufficient
energy in the primary and secondary systems to warrant automatic
initiation of ESF systems. Automatic actuation in MODE 4 is provided by
the high containment pressure signal. Manual initiation is required in
MODE 5 to support system level initiation. Automatic initiation is not
required to be OPERABLE in MODE 5 because parameters are not
available to provide automatic actuation, and manual initiation is sufficient
to mitigate the consequences of an accident.
These Safeguards Actuation Functions are not required to be OPERABLE
in MODE 6 because there is adequate time for the operator to evaluate
plant conditions and respond by manually starting individual systems,
pumps, and other equipment to mitigate the consequences of an abnormal
condition or accident. Plant pressure and temperature are very low and
many ESF components are administratively locked out or otherwise
prevented from actuating to prevent inadvertent overpressurization of plant
systems.
1.a.

Manual Initiation
The LCO requires that two manual initiation devices are OPERABLE.
The operator can initiate the Safeguards Actuation signal at any time
by using either of two switches in the main control room. This action
will cause actuation of all components in the same manner as any of
the automatic actuation signals.
The LCO on Manual Initiation ensures the proper amount of
redundancy is maintained in the manual ESFAS actuation circuitry to
ensure the operator has manual ESFAS initiation capability.
Each device consists of one switch and the interconnecting wiring to
all four divisions. Each manual initiation device actuates all four
divisions. This configuration does not allow testing at power.

1.b.

Containment Pressure - High 2
This signal provides protection against the following accidents:
*

SLB inside containment;

*

LOCA; and
-F-ri line hre.k
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The transmitters (d/p cells) and electronics are located inside of
containment. Since the transmitters and electronics are located
inside of containment, they will experience adverse environmental
conditions and the t•ip 6etpoint N-T-SPNTS reflects both steady state
and adverse environmental instrument uncertainties. The
Containment Pressure - High 2 setpoint has been specified as low
as reasonable, without creating potential for spurious trips during
normal operations, consistent with the TMI action item (NUREG0933, Item II.E.4.2) guidance.
The LCO requires four channels of Containment Pressure - High 2
to be OPERABLE in MODES 1, 2, 3, and 4. Four channels are
provided to permit one channel to be in trip or bypass indefinitely and
still ensure no single random failure will disable this trip Function.
1.c.

Pressurizer Pressure - Low

This signal provides protection against the following accidents:
*

Inadvertent opening of a steam generator (SG) safety valve;

*

SLB;

•

A spectrum of rod cluster control assembly ejection accidents
(rod ejection);

*

Inadvertent opening of a pressurizer safety valve;

*

LOCAs; and

*

Steam Generator Tube Rupture (SGTR).

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). Therefore, the Trip Setpoint NTSPNTS reflects the
inclusion of both steady state and adverse environmental instrument
uncertainties.
The LCO requires four channels of Pressurizer Pressure - Low to be
OPERABLE in MODES 1, 2, and 3 (above P-1 1, when the RCS
boron concentration is below that necessary to meet the SDM
requirements at an RCS temperature of 2000F), to mitigate the
consequences of a high energy line rupture inside containment. Four
channels are provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. This signal may be manually blocked by the operator
below the P-1 1 setpoint. Automatic actuation below this pressure is
then performed by the Containment Pressure - High 2 signal.
This Function is not required to be OPERABLE in MODE 3 below
the P-11 setpoint. Other ESF Functions are used to detect accident
conditions and actuate the ESF systems in this MODE. In MODES 4,
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5, and 6, this Function is not needed for accident detection and
mitigation.
1.d.

Steam Line Pressure - Low
Steam Line Pressure - Low provides protection against the following
accidents:
*

SLB;

°

Feed line break; and

*

Inadvertent opening of an SG relief or an SG safety valve.

It is possible for the transmitters to experience adverse
environmental conditions during a secondary side break. Therefore,
the Trip Setpoint NTSPNTS reflects both steady state and adverse
environmental instrument uncertainties.
This Function is anticipatory in nature and has a typical lead/lag ratio
of 50/5.
The LCO requires four channels of Steam Line Pressure - Low to be
OPERABLE in MODES 1, 2, and 3 (above P-1 1, when the RCS
boron concentration is below that necessary to meet the SDM
requirements at an RCS temperature of 2000 F). At these conditions,
a secondary side break or stuck open valve could result in the rapid
depressurization of the steam lines. Four channels are provided in
each steam line to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. This signal may be manually blocked by the operator
below the P-11 setpoint. Below P-1 1, feed line break is not a
concern, inside containment SLB will be terminated by automatic
actuation via Containment Pressure - High 2, and outside
containment SLB will be terminated by the Steam Line PressureNegative Rate - High signal for steam line isolation. In MODE 4, 5,
or 6, this Function is not needed for accident detection and mitigation
because the steam line pressure is below the actuation setpoint. Low
steam line pressure in these MODES is not an adequate indication of
a feed line or steam line break.
1.e.

RCS Cold Leg Temperature (Tcold) - Low
This signal provides protection against the following accidents:
"

SLB;

"

Feed line break; and

*

Inadvertent opening of an SG relief or an SG safety valve.

The LCO requires four channels of Tcold - Low to be OPERABLE in
MODES 1 and 2. and in MODE 3 with any main steam isolation
RAI-SRP16.3-CTSB-SCP-1 R1
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valve open and above P-1i1 when the RCS boron concentration is
below that necessary to meet the SDM requirements at an RCS
temperature of 200°F. At these conditions, a secondary side break or
stuck open valve could result in the rapid cooldown of the primary
side. Four channels are provided in each loop to permit one channel
to be in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function. In MODES 4, 5, and 6, this
Function is not needed for accident detection and mitigation because
the cold leg temperature is reduced below the actuation setpoint.
2.

Core-Makeup Tank (CMT) Actuation
CMT Actuation provides the passive injection of borated water into the
RCS. Injection provides RCS makeup water and boration during transients
or accidents when the normal makeup supply from the Chemical and
Volume Control System (CVS) is lost or insufficient. Two tanks are
available to provide passive injection of borated water. CMT injection
mitigates the effects of high energy line breaks by adding primary side
water to ensure maintenance or recovery of reactor vessel water level
following a LOCA, and by borating to ensure recovery or maintenance of
SHUTDOWN MARGIN following a steam line break. CMT Valve Actuation
is initiated by the Safeguards Actuation signal, Pressurizer Level - Low 2,
ADS Stages 1, 2 and 3 Actuation, or manually.
The LCO requires that manual andautomatic CMT Valve Actuation be
OPERABLE in MODES 1 through 4. Manual and Automatic actuation of
the CMT valves is additionally required in MODE 5 with the RCS pressure
boundary intact. Actuation of this Function is not required in MODE 5 with
the RCS pressure boundary open, or MODE 6 because the CMTs are not
required to be OPERABLE in these MODES.
2.a.

Manual Initiation
Manual CMT Valve Actuation is accomplished by either of two
switches in the main control room. Either switch activates all four
divisions.

2.b.

Pressurizer Water Level - Low 2
This Function also initiates CMT Valve Actuation from the
coincidence of pressurizer level below the Low 2 Setpoint in any two
of the four divisions. This function can be manually blocked when the
pressurizer water level is below the P-1 2 Setpoint. This Function is
automatically unblocked when the pressurizer water level is above
the P-12 Setpoint. The Setpoint reflects both steady state and
adverse environmental instrument uncertainties as the detectors
provide protection for an event that results in a harsh environment.

2.c.

Safeguards Actuation (Function 1)
CMT Valve Actuation is also initiated by all Functions that initiate the
Safeguards Actuation signal. The CMT Valve Actuation Function
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requirements are the same as the requirements for the Safeguards
Actuation Functions, but only apply in MODES 1 through 4, and in
MODE .5 with the RCS pressure boundary intact. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead, Function 1
is referenced for all initiating Functions and requirements.
2.d.

ADS Stages 1, 2, and 3 Actuation (Function 9)
The CMTs are actuated on an ADS Stages 1, 2, and 3 actuation.
The CMT Actuation Function requirements are the same as the
requirements for the ADS Stages 1, 2, and 3 Actuation Function, but
only apply in MODES 1 through 4, and in MODE 5 with the RCS
pressure boundary intact. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 9 is referenced for all
initiating functions and requirements.

3.

Containment Isolation
Containment Isolation provides isolation of the containment atmosphere
and selected process systems which 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.
Containment Isolation is actuated by the Safeguards Actuation signal,
manual actuation of containment cooling, or manually.
Manual and automatic initiation of Containment Isolation must be
OPERABLE in MODES 1, 2, 3,and 4, when containment integrity is
required. Manual initiation is required in MODE 5 and MODE 6 for closure
of open penetrations providing direct access from the containment
atmosphere to the outside atmosphere. Manual initiation of this Function in
MODES 5 and 6 is not applicable if the direct access lines penetrating
containment are isolated. Initiation of containment isolation by manual
initiation of passive containment cooling in MODE 5 or 6 with decay heat <
9.0 MWt is not required because OPERABILITY of the passive
containment cooling system is not required when air cooling is sufficient.
This provides the capability to manually initiate containment isolation
during all MODES. Automatic Safeguards Actuation is required in MODE 5
for closure of open penetrations providing direct access from the
containment atmosphere to the outside atmosphere. Automatic Safeguards
Actuation is not required in MODE 6 because manual initiation is sufficient
to mitigate the consequences of an accident in this MODE.
3.a.

Manual Initiation
Manual Containment Isolation 'is accomplished by either of two
switches in the main control room. Either switch actuates all four
ESFAC divisions.

3.b.

Manual Initiation of Passive Containment Cooling (Function 12.a)
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Containment Isolation is also initiated by Manual Initiation of Passive
Containment Cooling. This is accomrplished as described for ESFAS
Function 12.a, but are not applicable if the direct access flow paths
are isolated.
3.c.

Safeguards Actuation (Function 1)
Containment Isolation is also initiated by all Functions that initiate the
Safeguards Actuation signal. The Containment Isolation Function
requirements are the same as the requirements for the Safeguards
Actuation Function, but are not applicable if the direct access flow
paths are isolated. Therefore, the requirements are not repeated in
Table 3.3.2-1. Instead, Function 1 is referenced for all initiating
functions and requirements.

4.

Steam Line Isolation
Isolation of the main steam lines provides protection in the event of an SLB
inside or outside containment. Rapid isolation of the steam lines will limit
the steam break accident to the blowdown from one SG at most. For an
SLB upstream of the isolation valves, inside or outside of containment,
closure of the isolation valves limits the accident to the blowdown from only
the affected SG. For a SLB downstream of the isolation valves, closure of
the isolation valves terminates the accident as soon as the steam lines
depressurize.
Closure of the turbine stop and control valves and the main steam branch
isolation valves is initiated by this Function. Closure of these valves limits
the accidental depressurization of the main steam system associated with
an inadvertent opening of a single steam dump, relief, safety valve, or a
rupture of a main steam line. Closure of these valves also supports a
steam generator tube rupture event by isolating the faulted steam
generator.
4.a.

Manual Initiation
Manual initiation of Steam Line Isolation can be accomplished .from
the main control room. There are two switches in the main control
room and either switch can initiate action to immediately close all
main steam isolation valves (MSIVs). The LCO requires two
OPERABLE channels in MODES 1, 2, 3, and 4 with any main steam
valve open, when there is sufficient energy in the RCS and SGs to
have an SLB or other accident resulting in the release of significant
quantities of energy to cause a cooldown of the primary system. In
MODES 5 and 6, this Function is not required to be OPERABLE
because there is, insufficient energy in the secondary side of the unit
to cause an accident.

4.b.

Containment Pressure - High 2
This Function actuates closure of the MSIVs in the event a SLB

inside containment to limit the mass and energy release to
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containment and limit blowdown to a single SG.
The transmitters and electronics are located inside containment,
thus, they will experience harsh environmental conditions and the
Tr.ip Setpoint NTSPNTS reflects both steady state and adverse
environmental instrument uncertainties.
The Containment Pressure - High 2 setpoint has been specified as
low as reasonable, without creating potential for spurious trips during
normal operations, consistent with the TMI action item (NUREG0933, Item II.E.4.2) guidance. The LCO requires four channels of
Containment Pressure - High 2 to be OPERABLE in MODES 1, 2, 3,
and 4, with any main steam valve open, when there is sufficient
energy in the primary and secondary side to pressurize the
containment following a pipe break. Four channels are provided to
permit one channel to be in trip or bypass indefinitely and still ensure
no single random failure will disable this trip Function. There would
be a significant increase in the containment pressure, thus allowing
detection and closure of the MSIVs. In MODES 5 and 6, there is not
enough energy in the primary and secondary sides to pressurize the
containment to the Containment Pressure - High 2 setpoint.
4.c.

Steam Line Pressure
(1)

Steam Line Pressure - Low
Steam Line Pressure - Low provides closure of the MSIVs in
the event of an SLB to limit the mass and energy release to
containment and limit blowdown to a single SG.
The LCO requires four channels of Steam Line Pressure Low Function to be OPERABLE in MODES 1, 2, and 3 (above
P-11, when the RCS boron concentration is below that
necessary to meet the SDM requirements at an RCS
temperature of 200'F), with any main steam isolation valve
open, when a secondary side break or stuck open valve could
result in the rapid depressurization of the steam lines. Four
channels are provided in each steam line to permit one
channel to be in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function. This signal
may be manually blocked by the operator below the P-1i1
setpoint. Below P-1 1, an inside containment SLB will be
terminated by automatic actuation via Containment Pressure High 2, and stuck open valve transients and outside
containment steam line breaks will be terminated by the Steam
Line Pressure-Negative Rate - High signal for Steam Line
Isolation. In MODES 4, 5, and 6, this Function is not needed
for accident detection and mitigation.

(2)

Steam Line Pressure-Negative Rate - High
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Steam Line Pressure-Negative Rate - High provides closure of
the MSIVs for an SLB, when less than the P-11 setpoint, to
maintain at least one unfaulted SG as a heat sink for the
reactor and to limit the mass and energy release to
containment. When the operator manually blocks the Steam
Line Pressure - Low when less than the P-11 setpoint, the
Steam Line Pressure-Negative Rate - High signal is
automatically enabled.
The LCO requires four channels of Steam Line PressureNegative Rate - High to be OPERABLE in MODE 3, with any
main steam valve open, when less than the P-1 1 setpoint,
when a secondary side break or stuck open valve could result
in the rapid depressurization of the steam line(s). Four
channels are provided in each steam line to permit one
channel to be in trip or bypass indefinitely and still ensure no
single random failure will disable this trip Function. In MODES
1 and 2, and in MODE 3 when above the P-1 1 setpoint with
the RCS boron concentration below that necessary to meet the
SDM requirements at an RCS temperature of 200'F, this
signal is automatically disabled and the Steam Line Pressure Low signal is automatically enabled.
In MODES 4, 5, and 6, this Function is not needed for accident
detection and mitigation. While the transmitters may
experience elevated ambient temperatures due to a steam line
break, the Trip Function is on rate of change, not the absolute
accuracy of the indicated steam pressure. Therefore, the T4P
Setpoint NT-PNTS reflects only steady state instrument
uncertainties.
4.d.

Tcold - Low
This Function provides closure of the MSIVs during a SLB or
inadvertent opening of a SG relief or a safety valve to maintain at
least one unfaulted SG as a heat sink for the reactor and to limit the
mass and energy release to containment.
This Function was discussed as Safeguards Actuation Function 1.e.
The LCO requires four channels of Tcold - Low to be OPERABLE in
MODES 1 and 2, and in MODE 3 above P-1 I when the RCS boron
concentration is below that necessary to meet the SDM requirements
at an RCS temperature of 200'F, with any main steam isolation valve
open, when a secondary side break or stuck open valve could result
in the rapid cooldown of the primary side. Four channels are
provided in each loop to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. In MODE 3 below P-1i1 and in MODES 4, 5, and 6, this
Function is not needed for accident detection and mitigation because
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the cold leg temperature is reduced below the actuation setpoint.
5.

Turbine Trip
The primary Function of the Turbine Trip is to prevent damage to the
turbine due to water in the steam lines. This Function is necessary in
MODES 1 and 2; and 3 above P-11 to mitigate the effects of a large SLB or
a large Feedline Break (FLB). Failure to trip the turbine following a SLB or
FLB can lead to additional mass and energy being delivered to the steam
generators, resulting in excessive cooldown and additional mass and
energy release in containment. In MODES 3, 4, 5, and 6, the turbine is not
in operation and this function is not required to be OPERABLE.
This Function is actuated by Steam Generator Water Level - High 2, by a
Safeguards Actuation signal, or manually. The Reactor Trip Signal also
initiates a turbine trip signal whenever a reactor trip (P-4) is generated.
5.a.

Manual Main Feedwater Isolation
The Turbine Trip is also initiated by the Manual Main Feedwater
Control Valve Isolation Function. The requirements for this Function
are the same as the requirements for Manual Main Feedwater
Control Valve Isolation (Function 6.a), but only apply in MODES 1
and 2. Therefore, the requirements are not repeated in Table 3.3.2-1,
and Function 6.a is referenced for all requirements.

5.b.

Steam Generator Narrow Ran-qe Water Level - Hiqh 2
This signal provides protection against excessive feedwater flow by
closing the main feedwater control, isolation and crossover valves,
tripping of the main feedwater pumps, and tripping the turbine. Four
channels are provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. The transmitters (d/p cells) are located inside
containment.
However, the events which this Function protect against cannot
cause severe environment in containment. Therefore, the Setpoint
reflects only steady state instrument uncertainties.

5.c.

Safegquards Actuation (Function 1)
Turbine Trip is also initiated by all Functions that initiate the
Safeguards Actuation signal. The Turbine Trip Function
requirements are the same as the requirements for the Safeguards
Actuation Function, but only apply in MODES 1 and 2. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead Function 1 is
referenced for all initiating Functions and requirements. The
Safeguards Actuation signal closes all main feedwater control,
isolation and crossover valves, trips all main feedwater pumps, and
trips the turbine.

5.d.

Westinghouse

Reactor Trip (Function 18.ba)
RAI-SRP16.3-CTSB-SCP-1 R1
Page 98 of 144

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
B 3.3.2
BASES
Turbine Trip is also initiated by all functions that initiate Reactor Trip.
The turbine trip function requirements are the same as the
requirements for the Reactor Trip Function, but only apply in MODES
1 and 2. Therefore, the requirements are not repeated in Table 3.3.21. Instead Function 18.ba, P-4 (Reactor Trip), is referenced for all
initiating Functions and requirements.
6.

Main Feedwater Control Valve Isolation
The primary Function of Main Feedwater Control Valve Isolation is to
prevent damage to the turbine due to water in the steam lines and to stop
the excessive flow of feedwater into the SGs. This Function is actuated by
Steam Generator Narrow Range Water Level - High 2, by a Safeguards
Actuation signal, or manually. The Reactor Trip Signal also initiates closure
of the main feedwater control valves coincident with a low RCS average
temperature (Tavg) signal whenever a reactor trip (P-4) is generated.
Closing the Main Feedwater Control Valves on Manual Main Feedwater
Isolation, SG Narrow Range Water Level-High 2, or Safeguards Actuation
is necessary in MODES 1, 2, and 3 to mitigate the effects of a large SLB or
a large FLB. This Function is also required to be OPERABLE in MODES 1
and 2 on Tavg Low-1 coincident with Reactor Trip (P-4). Failure to close
the main feedwater control valves following a SLB or FLB can lead to
additional mass and energy being delivered to the steam generators,
resulting in excessive cooldown and additional mass and energy release in
containment. Manual main feedwater isolation is required to be
OPERABLE in MODE 4 when the main feedwater control valves are open.
This Function is not applicable in MODE 4 for valve isolation ifthe main
feedwater line is isolated. Automatic actuation on a Steam Generator
Narrow Range Water Level - High 2 is required to be OPERABLE in
MODE 4 when the RCS is not being cooled by the RNS. In MODES 5 and
6, the energy in the RCS and the steam generators is low and this function
is not required to be OPERABLE.
6.a.

Manual Main Feedwater Isolation
Manual Main Feedwater Isolation can be accomplished from the
main control room. There are two switches in the main control room
and either switch can initiate action in both divisions to close all main
and startup feedwater control, isolation and crossover valves, trip all
main and startup feedwater pumps, and trip the turbine.

6.b.

Steam Generator Narrow Range Water Level - High 2
This signal provides protection against excessive feedwater flow by
closing the main feedwater control, isolation and crossover valves,
tripping of the Main Feedwater Pumps, and tripping the turbine.
Four channels are provided to permit one channel to be in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function. The transmitters (d/p cells) are located
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inside containment. However, the events which this Function protect
against cannot cause severe environment in containment. Therefore,
the Setpoint reflects only steady state instrument uncertainties.
6.c.

Safeguards Actuation (Function 1)
This Function is also initiated by all Functions that initiate the
Safeguards Actuation signal. The Main Feedwater Control Valve
Isolation Function requirements are the same as the requirements
for the Safeguards Actuation Function, but do not apply in MODE 4
with the flow paths isolated. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead Function 1 is referenced for all
initiating Functions and requirements. The SafeguardsActuation
signal closes all main feedwater control, isolation and crossover
valves, trips all main feedwater pumps, and trips the turbine.

6.d.

Tavq Low-1 Coincident with Reactor Trip (P-4)
This signal provides protection against excessive feedwater flow by
closing the main feedwater control valves. This signal results from a
coincidence of two of the four divisions of reactor loop average
temperature below the Low 1 setpoint coincident with the P-4
permissive. Four channels are provided to permit one channel to be
in trip or bypass indefinitely and still ensure that no single random
failure will disable this trip Function.

7.

Main Feedwater Pump Trip and Valve Isolation
The primary function of the Main Feedwater Pump Trip and Isolation is to
prevent damage to the turbine due to water in the steam lines and to stop
the excessive flow of feedwater into the SGs. Valve isolation includes
closing the main feedwater isolation and crossover valves. Isolation of
main feedwater is necessary to prevent an increase in heat removal from
the reactor coolant system in the event of a feedwater system malfunction.
Addition of excessive feedwater causes an increase in core power by
decreasing reactor coolant temperature. This Function is actuated by
Steam Generator Water Level - High 2, by a Safeguards Actuation signal,
or manually. The Reactor Trip Signal also initiates a turbine trip signal
whenever a reactor trip (P-4) is generated.
This Function is necessary in MODES 1, 2, 3, and 4 to mitigate the effects
of a large SLB or a large FLB except Tavg Low 2 coincident with Reactor
Trip (P-4) which is required to be OPERABLE in MODES 1 and 2. Failure
to trip the turbine or isolate the main feedwater system following a SLB or
FLB can lead to additional mass and energy being delivered to the steam
generators, resulting in excessive cooldown and additional mass and
energy release in containment. Manual main feedwater isolation is required
to be OPERABLE in MODE 4 when the main feedwater isolation valves are
open. This Function is not applicable in MODE 4 for valve isolation if the
main feedwater line is isolated. Automatic actuation on a Steam Generator
Narrow Range Water Level - High 2 is required to be OPERABLE in
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MODE 4 when the RCS is not being cooled by the RNS. In MODES 5 and
6, the energy in the RCS and the steam generators is low and this Function
is not required to be OPERABLE.
7.a.

Manual Main Feedwater Isolation
The Main Feedwater Pump Trip and Valve Isolation is also initiated by the Manual Main Feedwater Control Valve Isolation Function. The
requirements for this Function are the same as the requirements for
Manual Main Feedwater Control Valve Isolation (Function 6.a).
Therefore, the requirements are not repeated in Table 3.3.2-1, and
Function 6.a is referenced for all requirements.

7.b.

Steam Generator Narrow Ranqe Water Level - High 2
This signal provides protection against excessive feedwater flow by
closing the main feedwater control, isolation and crossover valves,
tripping of the main feedwater pumps, and tripping the turbine. Four
channels are, provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. The transmitters (d/p cells) are located inside
containment. However, the events which this Function protect
against cannot cause severe environment in containment. Therefore,
the Setpoint reflects only steady state instrument uncertainties.

7.c.

Safeguards Actuation (Function 1)
This Function is also initiated by all Functions that initiate the
Safeguards Actuation signal. The Main Feedwater Pump Trip and
Valve Isolation Function requirements are the sameas the
requirements for their Safeguards Actuation Function, but do not
apply in MODE 4 with the flow paths isolated. Therefore, the
requirements are not repeated in Table 3.3.2-1. Instead Function 1 is
referenced for all initiating Functions and requirements. The
Safeguards Actuation signal closes all main feedwater control,
isolation and crossover valves, trips all main feedwater pumps, and
trips the turbine.

7.d.

Tavaq Low-2 Coincident with Reactor Trip (P-4)
This signal provides protection against excessive feedwater flow by
closing the main feedwater isolation and crossover leg valves, and
tripping of the main feedwater pumps. This signal results from a
coincidence of two out of four divisions of reactor loop average
temperature below the Low 2 setpoint coincident with the P-4
permissive. Four channels are provided to permit one channel to be
in trip or bypass indefinitely and still ensure that no single random
failure will disable this trip Function. This Function may be manually
blocked when the pressurizer pressure is below the P-1 1 setpoint.
The block is automatically removed when the pressurizer pressure is
above the P-11 setpoint.
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8.

Startup Feedwater Isolation
The primary Function of the Startup Feedwater Isolation is to stop the
excessive flow of feedwater into the SGs. ThisFunction is necessary in
MODES 1, 2, 3, and 4 to mitigate the effects of a large SLB or a large FLB.
Failure to isolate the startup feedwater system following a SLB or FLB can
lead to additional mass and energy being delivered to the steam
generators, resulting in excessive cooldown and additional mass and
energy release in containment.
Startup feedwater isolation must be OPERABLE in MODES 1, 2, 3, and 4
when there is significant mass and energy in the RCS and the steam
generators: This Function is not applicable in MODE 4 when the startup
feedwater flow paths are isolated. In MODES 5 and 6, the energy in the
RCS and the steam generators is low and this Function is not required to
be OPERABLE.
8.a.

Steam Generator (SG) Narrow RanQe Water Level - HiQh 2
If steam generator narrow range level reaches the High 2 setpoint in
either steam generator, then all startup feedwater control and
isolation valves are closed and the startup feedwater pumps are
tripped. Four channels are provided in each steam generator to
permit one channel to be in trip or bypass indefinitely and still ensure
no single random failure will disable this trip Function.

8.b.

Tcold-

Low

This Function closes the startup feedwater control and isolation
valves and trips the startup feedwater pumps if reactor coolant
system cold leg temperature is below the Tcold setpoint in any loop.
Startup feedwater isolation on this condition may be manually
blocked when the pressurizer pressure is below the P-1 1 setpoint.
This function is automatically unblocked when the pressurizer
pressure is above the P-1 1 setpoint with the RCS boron
concentration below that necessary to meet the SDM requirements
at an RCS temperature of 200'F. Four channels are provided in each
loop to permit one channel to be in trip or bypass indefinitely and still
ensure no single random failure will disable this trip Function.
8.c.

Manual Main Feedwater Control Valve Isolation (Function 6.a)
The Startup Feedwater Isolation is also initiated by the Manual Main
Feedwater Control Valve Isolation Function. The requirements for
this Function are the same as the requirements for the Manual Main
Feedwater Control Valve Isolation (Function 6.a). Therefore, the
requirements are not repeated in Table 3.3.2-1, and Function 6.a is
referenced for all requirements..

9.

ADS Stages 1, 2, & 3 Actuation
The Automatic Depressurization System (ADS) provides a sequenced
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depressurization of the reactor coolant system to allow passive injection
from the CMTs, accumulators, and the in-containment refueling water
storage tank (IRWST) to mitigate the effects of a LOCA. The
depressurization is accomplished in four stages, with the first three stages
discharging into the IRWST and the last stage discharging into
containment. Each of the first three stages consists of two parallel paths
with each path containing an isolation valve and a depressurization valve.

L

The first stage isolation valves open on any ADS Stages 1, 2, and 3
actuation. The first stage depressurization valves are opened following a
preset time delay after the actuation of the isolation valves. The second
stage isolation valves are opened following a preset time delay after
actuation of the first stage depressurization valves open. The second stage
depressurization valves are opened following a preset time delay after the
second stage isolation valves are actuated, similar to stage one. Similar to
the second stage, the third stage isolation valves are opened following a
preset time delay after the actuation of the second stage depressurization
valves. The third stage depressurization valves are opened following a
preset time delay after the third stage isolation valves are actuated.
9.a.

Manual Initiation
The first stage depressurization valves open on manual actuation.
Any ADS Stages 1, 2, and 3 actuation also actuates PRHR and trips
all reactor coolant pumps. The operator can initiate an ADS Stages
1, 2, and 3 actuation from the main control room by simultaneously
actuating two ADS actuation devices in the same set. There are two
sets of two switches each in the main control room. Simultaneously
actuating the two devices in either set will actuate ADS Stages 1, 2,
and 3. This Function must be OPERABLE in MODES 1, 2, 3, and 4.
This Function must also be OPERABLE in MODES 5 and 6 when the
required ADS valves are not open, and in MODE 6 with the upper
internals in place. The required ADS valves or equivalent relief area
are specified in LCO 3.4.12, ADS - Shutdown, RCS Intact and LCO
3.4.13, ADS - Shutdown, RCS Open.

9.b.

CMT Level - Low 1 Coincident with CMT Actuation
This Function ensures continued passive injection or borated water
to the RCS following a small break LOCA. ADS Stages 1, 2 and 3
actuation is initiated when the CMT Level reaches its Low 1 Setpoint
coincident with any CMT Actuation signal (Function 2). Four
channels are provided in each CMT to permit one channel to be in
trip or bypass indefinitely and, still ensure no single random failure
will disable this trip Function.
The ADS Stages 1, 2, and 3 Actuation Function requirements are the
same as the requirements discussed in Function 2 (CMT Actuation).
Therefore, the requirements are not repeated in Table 3.3.2-1.
Instead Function 2 is referenced for all initiating functions and
in
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OPERABLE in MODES 1, 2, 3, and 4.
This Function must also be OPERABLE in MODE 5 with pressurizer
level _>20% and the required ADS valves not open. The required
ADS valves or equivalent relief area are specified in LCO 3.4.12,
ADS - Shutdown, RCS Intact and LCO 3.4.13, ADS - Shutdown,
RCS Open. In MODE 5, only one CMT is required to be OPERABLE
in accordance with LCO 3.5.3, CMTs - Shutdown, RCS Intact;
therefore, CMT level channels are only required on an OPERABLE
CMT.
10.

ADS Stage 4 Actuation
The ADS provides a sequenced depressurization of the reactor coolant
system to allow passive injection from the CMTs, accumulators, and the
IRWST to mitigate the effects of a LOCA. The depressurization is
accomplished in four stages, with the first three stages discharging into the
IRWST and the fourth stage discharging into containment.
The fourth stage of the ADS consists of four parallel paths. Each of these
paths consists of a normally open isolation valve and a depressurization
valve. The four paths are divided into two groups with two paths in each
group. Within each group, one path is designated to be substage A and the
second'path is designated to be substage B.
The substage A depressurization valves are opened following a preset time
delay after the substage A isolatiopn valve confirmatory open signal. The
sequence is continued with substage B. A confirmatory open signal is
provided to the substage B isolation valves following a preset time delay
after the substage A depressurization valve has been opened. The signal
to open the substage B depressurization valve is provided following a
preset time delay after the substage B isolation valves confirmatory open
signal.
10.a. Manual Initiation Coincident with RCS Wide Rangqe Pressure - Low
or ADS Stagqes 1, 2, and 3 Actuation (Function 9)
The fourth stage depressurization valves open on manual actuation.
The operator can initiate Stage 4 of ADS from the main control room.
There are two sets of two switches each in the main control room.
Actuating the two switches in either set will actuate all 4th stage ADS
valves. This manual actuation is interlocked to actuate with either the
low RCS pressure signal or with the ADS Stages 1, 2, & 3 actuation
(Function 9). These interlocks minimize the potential for inadvertent
actuation of this Function. This interlock with Function 9 allows
manual actuation of this Function if automatic or manual actuation of
the ADS Stages 1, 2, & 3 valves fails to depressurize the RCS due to
common-mode failure. This consideration is important in PRA
modeling to improve the reliability of reducing the RCS pressure
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following a small LOCA or transient event. This Function must be
OPERABLE in MODES 1, 2, 3, and 4. This Function must also be
OPERABLE in MODES 5 and 6 when the required ADS valves are
not open, and in MODE 6 with the upper internals in place. The
required ADS valves or equivalent relief area are specified in LCO
3.4.12, ADS - Shutdown, RCS Intact and LCO 3.4.13, ADS Shutdown, RCS Open.
10.b. CMT Level - Low 2 Coincident with RCS Wide Rangie Pressure *Low
The fourth stage depressurization valves open on CMT Level - Low
2 in two-out-of-four channels in either CMT. Actuation of the fourth
stage depressurization valves is interlocked with the third stage
depressurization signal such that the fourth stage is not actuated
unless the third stage has been previously actuated following a
preset time delay. Actuation of the fourth stage ADS valves are
further interlocked with a low RCS pressure signal such that the ADS
Stage 4 actuation is not actuated unless the RCS pressure is below
a predetermined setpoint. Four channels of CMT level are provided
to permit one channel to be in trip or bypass indefinitely and still
ensure no single random failure will disable this trip Function. This
Function must be OPERABLE in MODES 1, 2, 3, and 4. This
Function must also be OPERABLE in MODE 5 when the required
ADS valves are not open and with the pressurizer level _t20%. The
required ADS valves or equivalent relief area are specified in LCO
3.4.12, ADS - Shutdown, RCS Intact and LCO 3.4.13, ADS Shutdown, RCS Open. In MODE 5, only one CMT is required to be
OPERABLE in accordance with LCO 3.5.3, CMTs - Shutdown, RCS
Intact; therefore, CMT level channels are only required on an
OPERABLE CMT.
10.c.

Coincident RCS Loop 1 and 2 Hot Leg Level - Low

A signal to automatically open the ADS Stage 4 is also generated
when coincident loop 1 and 2 reactor coolant system hot leg level
indication decreases below an established.setpoint for a duration
exceeding an adjustable time delay. This Function is required to be
OPERABLE in MODE 4 with the RCS being cooled by the RNS. This
Function is also required to be OPERABLE in MODE 5 and in MODE
6 when the required ADS valves are not open. The required ADS
valves or equivalent relief area are specified in LCO 3.4.12, ADS Shutdown, RCS Intact and LCO 3.4.13, ADS - Shutdown, RCS
Open.
11.

Reactor Coolant Pump Trip
Reactor Coolant Pump (RCP) Trip allows the passive injection of borated
water into the RCS. Injection provides RCS makeup water and boration
during transients or accidents when the normal makeup supply from the
RAI-SRP16.3-CTSB-SCP-1 R1
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provide passive injection of borated water by gravity when the reactor
coolant pumps are tripped. CMT injection mitigates the effects of high
energy line breaks by adding primary side water to ensure maintenance or
recovery of reactor vessel water level following a LOCA, and by borating to
ensure recovery or maintenance of SHUTDOWN MARGIN following a
steam line break. RCP trip on high bearing water temperature protects the
RCP coast down. A high bearing water temperature trip signal will result in
the tripping of all the RCPs. RCP trip is actuated by High RCP bearing
water temperature, ADS Stages 1, 2, and 3 Actuation (Function 9), Manual
CMT Actuation (Function 2.a), Pressurizer Water Level - Low 2, and
Safeguards Actuation (Function 1).
11 .a. ADS Stage 1, 2, and 3 Actuation (Function 9)
The RCPs are tripped any time ADS Stage 1, 2, and 3 actuation is
initiated. The RCP trip Function requirements for the ADS Stage 1, 2,
and 3 actuation are the same as the requirements for the ADS
Function. Therefore, the requirements are not repeated in Table
3.3.2-1. Instead Function 9 is referenced for all initiating functions
and requirements.
11 .b. Reactor Coolant Pump Bearing Water Temperature - High
The RCPs are tripped if two-out-of-four sensors on any RCP indicate
high bearing water temperature. This Function is required to be
OPERABLE in MODES 1 and 2. Four channels are provided to
permit one channel to be in trip or bypass indefinitely and still ensure
no single random failure will disable this trip Function.
11 .c. Manual CMT Actuation (Function 2.a)
RCP trip is also initiated by the manual CMT actuation Function. The
RCP trip Function requirements are the same. as the requirements
for the manual CMT actuation Function. Therefore, the requirements
are not repeated in Table 3.3.2-1, and Function 2.a is referenced for
all requirements.
11 .d. Pressurizer Water Level - Low 2
The RCPs are tripped when the pressurizer water level reaches its
Low 2 setpoint. This signal results from the coincidence of
pressurizer water level below the Low 2 setpoint in any two-of-four
divisions. This Function is required to be OPERABLE in MODES 1,
2, 3, and 4. This Function is also required to be OPERABLE in
MODE 5 with pressurizer level _20%, when the RCS is not being
cooled by the RNS. This Function can be manually blocked when the
pressurizer water level is below the P-1 2 setpoint. This Function is
automatically unblocked when the pressurizer water level is above
the P-12 setpoint.
11 .e. Safe-guards Actuation (Function 1)
This Function is also initiated by all Functions that initiated the
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Safeguards Actuation signal. The requirements for the reactor trip
Functions are the same as the requirements for the Safeguards
Actuation Function. Therefore, the requirements are not repeated in
Table 3.3.2.1. Instead, Function I is referenced for all initiating
Functions and requirements.
12.

Passive Containment Cooling Actuation
The Passive Containment Cooling System (PCS) transfers heat from the
reactor containment to the environment. This Function is necessary to
prevent the containment design pressure and temperature from being
exceeded following any postulated DBA (such as LOCA or SLB). Heat
removal is initiated automatically in response to a Containment Pressure High 2 signal or manually.
A Passive Containment Cooling Actuation signal initiates water flow by
gravity by opening the isolation valves. The water flows onto the
containment dome, wetting the outer surface. The path for natural
circulation of air along the outside walls of the containment structure is
always open.
The LCO requires this Function to be OPERABLE in MODES 1, 2, 3, and 4
when the potential exists for a DBA that could require the operation of the
Passive Containment Cooling System. In MODES 5 and 6, with decay heat
more than 9.0 MWt, manual initiation of the PCS provides containment
heat removal. Section B 3.6.7, Applicability, provides the basis for the
decay heat limit.
12.a. Manual Initiation
The operator can initiate Containment Cooling at any time from the
main control room by actuating either of the two containment cooling
actuation switches. There are two switches in the main control room,
either of which will actuate containment cooling in all divisions.
Manual Initiation of containment cooling also actuates containment
isolation.
12.b. Containment Pressure - High 2
This signal provides protection against a LOCA or SLB inside
containment. Four channels are provided to permit one channel to be
in trip or bypass indefinitely and still ensure no single random failure
will disable this trip Function.
The transmitters and electronics are located inside containment,
thus, they will experience harsh environmental conditions and the trip
reetpei44-NTS2PNTS reflects eGF-both steady state and adverse
environmental instrument uncertainties AsocRAtod A''ith tho
cont3inmpnt e•nvi-ronment. The Containment Pressure - High 2
setpoint has been specified as low as reasonable, without creating
potential for spurious trips during normal operations, consistent with
the TMI action item (NUREG-0933, Item II.E.4.2) guidance.
FRAI-SRP16.3-CTSB-SCP-1 R1
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13.

PRHR Heat ExchanQer Actuation
The PRHR Heat Exchanger (HX) provides emergency core decay heat
removal when the Startup Feedwater System is not available to provide a
heat sink. PRHR is actuated when the discharge valves are opened in
response to Steam Generator Narrow Range (NR) Level - Low coincident
with Startup Feedwater Flow - Low, Steam Generator Wide Range (WR)
Level - Low, ADS Stages 1, 2, and 3 Actuation, CMT Actuation,
Pressurizer Water Level - High 3, or Manual Initiation.
13.a. Manual Initiation
Manual PRHR actuation is accomplished by either of two switches in
the main control room. Either switch actuates all four ESFAC
Divisions.
This Function is required to be OPERABLE in MODES 1, 2, 3, and 4,
and MODE 5 with the RCS pressure boundary intact. This ensures
that PRHR can be actuated in the event of a loss of the normal heat
removal systems.

13.b. Steam Generator Narrow Ranqe Level - Low Coincident with Startup
Feedwater Flow - Low
PRHR is actuated when the Steam Generator Narrow Range Level
*reaches its low setpoint coincident with an indication of low Startup
Feedwater Flow.,
The LCO requires four channels per steam generator to be
OPERABLE to satisfy the requirements with a two-out-of-four logic.
Four channels are provided to permit one channel to be in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function. The Setpoint reflects both steady state and
adverse environmental instrument uncertainties as the detectors
provide protection for an event that results in a harsh environment.
Startup Feedwater Flow - Low uses a one-out-of-two logic on each
of the two startup feedwater lines. This Function is required to be
OPERABLE in MODES 1, 2, and 3 and in MODE 4 when the RCS is
not being cooled by the Normal Residual Heat Removal System
(RNS). This ensures that PRHR can be actuated in the event of a
loss of the normal heat removal systems. In MODE 4 when the RCS
is being cooled by the RNS, and in MODES 5 and 6, the SGs are not
required to provide the normal RCS heat sink. Therefore, startup
feedwater flow is not required, and PRHR actuation on low startup
feedwater flow is not required.
13.c. Steam Generator Wide Rangqe Level - Low
PRHR is also actuated when the SG Wide Range Level reaches its

Low Setpoint. There are four wide range level channels for each
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steam generator and a two-out-of-four logic is used. Four channels
are provided to permit one channel to be in trip or bypass indefinitely
and still ensure no single random failure will disable this trip
Function. This Function is required to be OPERABLE in MODES 1,
2, and 3 and in MODE 4 when the RCS is not being cooled by the
RNS. This ensures that PRHR can be actuated in the event of a loss
of the normal heat removal systems. In MODE 4 when the RCS is
being cooled by the RNS, and in MODES 5 and 6, the SGs are not
required to provide the normal RCS heat sink. Therefore, SG Wide
Range Level is not required, and PRHR actuation on low wide range
SG level is not required.
13.d. ADS Staqes 1, 2, and 3 Actuation
PRHR is also actuated any time ADS Stages 1, 2, and 3 Actuation is
initiated. The PRHR actuation Function requirements for the ADS
Stages 1, 2, and 3 actuation are the same as the requirements for
the ADS Stages 1, 2, and 3 Actuation Function, but only in MODES
2, 3, and 4, and in MODE 5 with the RCS pressure boundary intact.

13.e. CMT Actuation (Function 2)
PRHR is also actuated by all the Functions that actuate CMT
injection. Therefore, the requirements are not repeated in Table
3.3.2-1. Instead, Function 2 (CMT Actuation) is referenced for all
initiating functions and requirements.
13.f. Pressurizer Water Level - Hi-qh 3
PRHR is actuated when the pressurizer water level reaches its High
3 setpoint. This signal provides protection against a pressurizer
overfill following an inadvertent core makeup tank actuation with
consequential loss of offsite power. This Function is automatically
unblocked when RCS pressure is above the P-19 setpoint. This
Function is required to be OPERABLE in MODES 1, 2, and 3, and in
MODE 4 when the RCS is not being cooled by the RNS and above
the P-19 (RCS pressure) interlock. This Function is not required to
be OPERABLE in MODES 5 and 6 because it is not required to
mitigate DBA in these MODES.
14.

Steam Generator Blowdown Isolation
The primary Function of the steam generator blowdown isolation is to
ensure that sufficient water inventory is present in the steam generators to
remove the excess heat being generated until the decay heat has
decreased to within the PRHR HX capability.
This Function closes the isolation valves of the Steam Generator
Blowdown System in both steam generators when a signal is generated
from the PRHR HX Actuation or Steam Generator Narrow Range Water
RAI-SRP16.3-CTSB-SCP-1 R1
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Level - Low. This Function is required to be OPERABLE in MODES 1, 2,
and 3, and in MODE 4 when the RCS is not being cooled by the RNS. This
Function is not required to be OPERABLE in MODE 4 if the steam
generator blowdown line is isolated.
14.a. PRHR Heat Exchanger Actuation (Function 13)
Steam Generator Blowdown Isolation is also initiated by all Functions
that initiate PRHR actuation. The Steam Generator Blowdown
Isolation requirements for these Functions are the same as the
requirements for the PRHR Actuation. Therefore, the requirements
are not repeated in Table 3.3.2-1. Instead, Function 13, PRHR HX
Actuation, is referenced for all initiating Functions and requirements.
14.b. Steam Generator Narrow Ranqe Level - Low
The Steam Generator Blowdown isolation is actuated when the
Steam Generator Narrow Range Level reaches its Low Setpoint.
The LCO requires four channels per steam generator to be
OPERABLE to satisfy the requirements with a two-out-of-four logic.
Four channels are provided to permit one channel to be in trip or
bypass indefinitely and still ensure no single random failure will
disable this trip Function. Setpoint reflects both steady state and
adverse environmental instrument uncertainties as the detectors
provide protection for an event that results in a harsh environment.
15.

Boron Dilution Block
The block of boron dilution is accomplished by closing the CVS suction
valves to demineralized water storage tanks, and aligning the boric acid
tank to the CVS makeup pumps. This Function is actuated by Source
Range Neutron Flux Doubling and Reactor Trip.
15.a. Source Rancqe Neutron Flux Doublingq
A signal to block boron dilution in MODES 2 or 3, when not critical or
during an intentional approach to criticality, and MODES 4 or 5 is
derived from source range neutron flow increasing at an excessive
rate (source range flux doubling).
This Function is not applicable in MODES 4 and 5 if the
demineralized water makeup flowpath is isolated. The source range
neutron detectors are used for this Function.. The LCO requires four
divisions to be OPERABLE. There are four divisions and two-out-offour logic is used. On a coincidence of excessively increasing source
range neutron flux in two of the four divisions, demineralized water is
isolated from the makeup pumps and reactor coolant makeup is
isolated from the reactor coolant system to preclude a boron dilution
event. In MODE 6, a dilution event is precluded by the requirement in
LCO 3.9.2 to close, lock and secure at least one Valve in each
unborated water source flow path.
15.b. Reactor Trip (Function 18.ba)
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16.

Demineralized Water Makeup is also isolated by all the Functions
that initiate a Reactor Trip. The isolation requirements for these
Functions are the same as the requirements for the Reactor Trip
Function. Therefore, the requirements are not repeated in Table
3.3.2-1. Instead Function 18.ba, (P-4 Reactor Trip Breakers), is
referenced for all initiating Functions and requirements.
Chemical Volume and Control System Makeup Line Isolation
The CVS makeup line is isolated following certain events to prevent
overfilling of the RCS. In addition, this line is isolated on High 2
containment radioactivity to provide containment isolation following an
accident. This line is not isolated on a containment isolation signal, to allow
the CVS makeup pumps to perform their defense-in-depth functions.
However, ifvery high containment radioactivity exists (above the High 2
setpoint) this line is isolated.
A signal to isolate the CVS is derived from two-out-of-four high steam
generator levels on either steam generator, two-out-of-four channels of
pressurizer level indicating high or two-out-of-four channels of containment
radioactivity indicating high. Four channels are provided to permit one
channel to be in trip or bypass indefinitely and still ensure no single random
failure will disable this trip Function.
16.a. Steam Generator Narrow Range Water Level - High 2
Four channels of steam generator level are provided for each steam
generator. Two-out-of-four channels on either steam generator
indicating level greater than the setpoint will close the isolation
valves for the CVS. This Function prevents adding makeup water to
the RCS during a SGTR. This Function is required to be OPERABLE
in MODES 1, 2, 3, and 4 with the RCS not being cooled by the RNS.
This Function is not applicable in MODES 3 and 4 ifthe CVS
makeup flowpath is isolated. This Function is not required to be
OPERABLE in MODES 5 and 6 because the RCS pressure and
temperature are reduced and a steam generator tube rupture event
is not credible.
16.b. Pressurizer Water Level - High 1 Coincident with Safequards
Actuation
Four channels of pressurizer level are provided on the pressurizer.
Two-out-of-four channels on indicating level greater than the High 1
setpoint coincident with a Safeguards Actuation signal (Function 1)
will close the containment isolation valves for the CVS. This Function
prevents the pressurizer level from reaching a level that could lead to
water relief through the pressurizer safety valves during some DBAs.
This Function is required to be OPERABLE in MODES 1, 2, and 3.
This function is not required to be OPERABLE in MODES 4, 5, and
6, because it is not required to mitigate a DBA in these MODES. This
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Function is not applicable in MODE 3, if the CVS makeup flowpath is
isolated.
16.c. Pressurizer Water Level - Hiqh 2
A signal to close the CVS isolation valves is generated on
Pressurizer Water Level - High 2. This Function results from the
coincidence of pressurizer level above the High 2 setpoint in any two
of the four divisions. This Function is automatically blocked when the
pressurizer pressure is below the P-1 1 permissive setpoint to permit
pressurizer water-solid conditions with the plant cold and to permit
level makeup during plant cooldowns. This Function is automatically
unblocked when RCS pressure is above the P-1 9 setpoint. This
Function is required to be OPERABLE in MODES 1, 2, and 3 and in
MODE 4 when the RCS is not being cooled by the RNS. This
Function is not required to be OPERABLE in MODE 4 if the CVS
makeup flowpath is isolated. This Function is not required to be
OPERABLE in MODES 5 and 6 because it is not required to mitigate
a DBA in these MODES.

16.d. Containment Radioactivity-

Higqh 2

Four channels of Containment Radioactivity - High 2 are required to
be OPERABLE in MODES 1, 2, and 3 when the potential exists for a
LOCA, to ensure that the radioactivity inside containment is not
released to the atmosphere. This Function is not required to be
OPERABLE in MODE 3 if the associated flowpath is isolated. This
signal results from the coincidence of containment radioactivity
above the High 2 Setpoint in any two of the four divisions. These
Functions are not required to be OPERABLE in MODES 4, 5, and 6
because there is no credible release of radioactivity into the
containment in these MODES that would result in a High 2 actuation.
16.e Manual Initiation
Manual Chemical Volume Control System Makeup Isolation is
actuated by either of two switches in the main control room.
Either switch closes Chemical Volume Control System Makeup
valves. The LCO requires two switches to be OPERABLE.
16.f. Source Range Neutron Flux Doubling (Function 15.a)
Chemical Volume Control System Makeup Isolation is actuated by
the Source Range Neutron Flux Doubling Function. The Source
Range Neutron Flux Doubling Function requirements are the same
as the requirements for Boron Dilution Block Function 15.a, Source
Range Neutron Flux Doubling. Therefore, the requirements are not
repeated in Table 3.3.2-1, and. Function 15.a is referenced for all
requirements.
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17.

Normal Residual Heat Removal System Isolation
The RNS suction line is isolated by closing the containment isolation valves
on High 2 containment radioactivity to provide containment isolation
following an accident. This line is isolated on a safeguards actuation signal.
However, the valves may be reset to permit the RNS pumps to perform
their defense-in-depth functions pestaG6ideGpost accident. Should a high
containment radiation signal (above the High 2 setpoint) develop following
the containment isolation signal, the RNS valves would re-close. A high
containment radiation signal is indicative of a high RCS source term and
the valves would re-close to assure offsite doses do not exceed regulatory
limits.
17.a. Containment Radioactivity - Hiqh 2
A signal to isolate the normal residual heat removal system is
generated from the coincidence of containment radioactivity above
the High 2 setpoint in two-out-of-four channels. Four channels of
Containment Radioactivity - High 2 are required to be OPERABLE in
MODES 1, 2, and 3 when the potential exists for a LOCA, to ensure
that the radioactivity inside containment is not released to the
atmosphere. This Function is not required to be OPERABLE in
MODE 3 if the RNS suction line is isolated. These Functions are not
required to be OPERABLE in MODES 4, 5, and 6 because no DBA
that could release radioactivity into the containment is considered
credible in these MODES.
17.b. Safeguards Actuation (Function 1)
This Function is also initiated by all Functions that initiated the
Safeguards Actuation signal. The requirements to isolate the normal
residual heat removal system are the same as the requirements for
the Safeguards Actuation Function.
Therefore, the requirements are not repeated in Table 3.3.2.1.
Instead, Function 1 is referenced for all initiating Functions and
requirements.
17.c Manual Initiation
The operator can initiate RNS isolation at any time from the control
room by simultaneously actuating two switches in the same actuation
set. Because an inadvertent actuation of RNS isolation could have
serious consequences, two switches must be actuated
simultaneously to initiate isolation. There are two sets of two
switches in the control room. Simultaneously actuating the two
switches in either set will isolate the RNS in the same manner as the
automatic actuation signal. Two Manual Initiation switches in each
set are required to be OPERABLE to ensure no single failure
disables the Manual Initiation Function.

18.

Wetl'inghouse

ESFAS Interlocks
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To allow some flexibility in unit operations, several interlocks are included
as part of the ESFAS. These interlocks permit the operator to block some
signals, automatically enable other signals, prevent some actions from
occurring, and cause other actions to occur. The interlock Functions
backup manual actions to ensure bypassable Functions are in operation
under the conditions assumed in the safety analyses.
18.a. Reactor Trip Breaker Open, P-3
The P-3 interlock is provided to permit the block of automatic
Safeguards Actuation after a predetermined time interval following
automatic Safeguards Actuation.
The reactor trip breaker position switches that provide input to the P3 interlock only function to energize or de-energize (open or close)
contacts. Therefore, this Function does not have an adjustable trip
setpoint.
18.ba.

Reactor Trip, P-4

There are eight reactor trip breakers with two breakers in each
division. The P-4 interlock is enabled when the breakers in two-outof-four divisions are open. Additionally, the P-4 interlock is enabled
by all Automatic Reactor Trip Actuations. The Functions of the P-4
interlock are:
•

Trip the main turbine

*

Block boron dilution
Isolate main feedwater coincident with low reactor coolant
temperature (This function is not assumed in safety analysis
therefore, it is not included in the technical specifications.)

*

The reactor trip breaker position switches that provide input to the P4 interlock only function to energize or de-energize or open or close
contacts. Therefore, this Function has no adjustable tT-rip sSetpoint.
This Function must be OPERABLE in MODES 1, 2, and 3 when the
reactor may be critical or approaching criticality. This Function does
not have to be OPERABLE in MODE 4, 5, or 6 to trip the main
turbine, because the main turbine is not in operation.
The P-4 Function does not have to be OPERABLE in MODE 4 or 5
to block boron dilution, because Function 15.a, Source Range
Neutron Flux Doubling, provides the required block. In MODE 6, the
P-4 interlock with the Boron Dilution Block Function is not required,
since the unborated water source flow path isolation valves are
locked closed in accordance with LCO 3.9.2.

Westing

18.c. Intermediate Range Neutron Flux, P-6
The Intermediate Range Neutron Flux, P-6 interlock is actuated
when the respective NIS intermediate range channel increases to
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approximately one decade above the channel lower range limit.
Below the setpoint, the P-6 interlock automatically unblocks the flux
doubling function, permitting the block of boron dilution. Normally,
this Function is blocked by the main control room operator during
reactor startup. This Function is required to be OPERABLE in MODE
2.
18.db.

Pressurizer Pressure, P-11
The P-1 1 interlock permits a normal unit cooldown and
depressurization without Safeguards Actuation or main steam line
and feedwater isolation. With pressurizer pressure channels less
than the P-11 setpoint, the operator can manually block the
Pressurizer pressure - Low, Steam Line Pressure - Low, and Tcold

- Low Safeguards Actuation signals and the Steam Line Pressure Low and Tcold - Low steam line isolation signals. When the Steam
Line Pressure - Low is manually blocked, a main steam isolation
signal on Steam Line Pressure-Negative Rate - High is enabled.
This provides protection for an SLB by closure of the main steam
isolation valves. Manual block of feedwater isolation on Tavg - Low
1, Low 2, and Tcold - Low is also permitted below P-1 1. With
pressurizer pressure channels >P-1 1 setpoint, the Pressurizer
Pressure - Low, Steam Line Pressure - Low, and Tcold - Low

Safeguards Actuation signals and the Steam Line Pressure Low and
Tcold - Low steam line isolation signals are automatically enabled.
The feedwater isolation signals on Tcold - Low, Tavg - Low 1 and

Low 2 are also automatically enabled above P-1 1. The operator can
also enable these signals by use of the respective manual reset
buttons. When the Steam Line Pressure - Low and Tcold - Low

steam line isolation signals are enabled, the main steam isolation on
Steam Line Pressure-Negative Rate - High is disabled. The 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
Safeguards Actuation or main steam or feedwater isolation. This
Function does not have to be OPERABLE in MODE 4, 5, or 6,
because plant pressure must already be below the P-1 1 setpoint for
the requirements of the heatup and cooldown curves to be met.
I Acv

lnte;rme~d';te R;;q .Ne'-trnFuP
Intermediate RaRnge Neutron Flux, P6 i nterleck is actuated
when the respective NIS intermoddiate range channel go99 nceae

The

to approximately one decade abhove the minimumn chane
readingloWer range limit. BeloW the 68tPit, the P 6 interlock
automatically Unblockr, the flux doubling function, permitting the
bloc-k of boron d-ilution. Noe-rmally, this Fu~nction isb bhlocked by the
main control room operator during reactor startup. This Fu nctinn is
required to be O-PER-ABLEr inMODE 2.
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18.ed.

Pressurizer Level, P-12
The P-12 interlock is provided to permit midloopoperation without
core makeup tank actuation, reactor coolantpump trip, CVS letdown
isolation, or purification line isolation. With pressurizer level channels
less than the P-12 setpoint, the operator can manually block low
pressurizer level signal used for these actuations. Concurrent with
blocking CMT actuation on low pressurizer level, ADS 4th Stage
actuation on Low 2 RCS hot leg level is enabled. Also CVS letdown
isolation on Low 1 RCS hot leg level is enabled. When the
pressurizer level is above the P-12 setpoint, the pressurizer level
signal is automatically enabled and a confirmatory open signal is
issued to the isolation valves on the CMT cold leg balance lines. This
Function is required to be OPERABLE in MODES 1, 2, 3, 4, 5, and 6.

18.fe. RCS Pressure, P-19
The P-19 interlock is provided to permit water solid conditions (i.e.,
when the pressurizer water level is >92%) in lower MODES without
automatic isolation of the CVS makeup pumps. With RCS pressure
below the P-19 setpoint, the operator can manually block CVS
isolation on High 2 pressurizer water level, and block Passive RHR
actuation and Pressurizer Heater Trip on High 3 pressurizer water
level. When RCS pressure is above the P-19 setpoint, these
Functions are automatically unblocked. This Function is required to
be OPERABLE IN MODES 1, 2, 3, and 4 with the RCS not being
cooled by the RNS. When the RNS is cooled by the RNS, the RNS
suction relief valve provides the required overpressure protection
(LCO 3.4.14).

I 8.f. Reactor TFiD Breaker Onen. P-3
The P 3 interlock is provided to permit the h-brk of auetmatic
Safegua.r.d.s1 Atuation a-.fter a pr~edetermiPned, time
followingi
.a, +,,.,,.+i, Safeguards. Actuation.,,,
The reactor trip breaker positions'-itches that provide input to the P

3-inte~rlocAk only func~tion to enr8gize Or de energize (open Or close)
contacts. Therefore, this Fu-nction does not have an adjustable tTrip

65etpGi~t
19.

Containment Air Filtration System Isolation
Some DBAs such as a LOCA may release radioactivity into the
containment where the potential would exist for the radioactivity to be
released to the atmosphere and exceed the acceptable site dose limits.
Isolation of the Containment Air Filtration System provides protection to
prevent radioactivity inside containment from being released to the
atmosphere.
19.a. Containment Radioactivity - Higqh 1

Weslinghouse
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Three channels of Containment Radioactivity - High 1 are required
to be OPERABLE in MODES 1, 2, 3, and 4 with the RCS not being
cooled by the RNS, when the potential exists for a LOCA, to protect
against radioactivity inside containment being released to the
atmosphere. These Functions are not required to be OPERABLE in
MODE 4 with the RCS being cooled by the RNS or MODES 5 and 6,
because any DBA release of radioactivity into the containment in
these MODES would not require containment isolation.
19.b. Containment Isolation (Function 3)
Containment Air Filtration System Isolation is also initiated by all
Functions that initiate Containment Isolation. The Containment Air
Filtration System Isolation requirements for these Functions are the
same as the requirements for the Containment Isolation. Therefore,
the requirements are not repeated in Table 3.3.2-1. Instead, Function
3, Containment Isolation, is referenced for initiating Functions and
requirements.
20.

Main Control Room Isolation and Air Supply Initiation
Isolation of the main control room and initiation of the air supply provides a
protected environment from which operators can control the plant following
an uncontrolled release of radioactivity. This Function is required to be
OPERABLE in MODES 1, 2, 3, and 4, and during movement of irradiated
fuel because of the potential for a fission product release following a fuel
handling accident, or other DBA.
20.a. Control Room Air Supply Radiation - Higqh 2
Two radiation monitors are provided on the main control room air
intake. If either monitor exceeds the High 2 setpoint, control room
isolation is actuated.
20.b. Pressurizer Pressure - Low
This signal provides protection against a potential release of
radioactivity due to a LOCA.
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). Therefore, the Trip Setpoint NTSPNTS reflects the
inclusion of both steady-state and adverse environmental instrument
uncertainties.
The LCO requires four channels of Pressurizer Pressure - Low to be
OPERABLE in MODES 1, 2, and 3 (above P-11, when the RCS
boron concentration is below that necessary to meet the SDM
requirements at an RCS temperature of 200°F), to mitigate the
consequences of a high energy line rupture inside containment. Four
RAI-SRPa6.3-CTSB-SCP-1 R1
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channels are provided to permit one channel to be in trip or bypass
indefinitely and still ensure no single random failure will disable this
trip Function. This signal may be manually blocked by the operator
below the P-11 setpoint.
This Function is not required to be OPERABLE in MODE 3 below the
P-1 1 setpoint.
21.

Auxiliary Spray and Purification Line Isolation
The CVS maintains the RCS fluid purity and activity level within acceptable
limits. The CVS purification line receives flow from the discharge of the
RCPs. The CVS also provides auxiliary spray to the pressurizer. To
preserve the reactor coolant pressure in the event of a break in the CVS
loop piping, the purification line and the auxiliary spray line are isolated on
a pressurizer water level Low 1 setpoint. This helps maintain reactor
coolant system inventory.
21 .a. Pressurizer Water Level - Low 1
A signal to isolate the purification line and the auxiliary spray line is
generated upon the coincidence of pressurizer level below the Low 1
setpoint in any two-out-of-four divisions. This Function is required to
be OPERABLE in MODES 1 and 2 to help maintain RCS inventory.
In MODES 3, 4, 5, and 6, this Function is not needed for accident
detection and mitigation.
21.b. Manual Chemical Volume Control System Makeup Isolation
(Function 16.e)
The Auxiliary Spray and Purification Line Isolation is also initiated by
the Manual Chemical Volume Control System Makeup Isolation
Function. The requirements for this Function are the same as the
requirements for Manual Chemical Volume Control System Makeup
Isolation (Function 16.e), but only apply in MODESý 1 and 2.
Therefore, the requirements are not repeated in Table 3.3.2-1, and
Function 16.e is referenced for all requirements.

22.

IRWST Iniection Line Valve Actuation
The PXS provides core cooling by gravity injection and recirculation for
decay heat removal following an accident. The IRWST has two injection
flow paths. Each injection path includes a normally open motor operated
isolation valve and two parallel lines, each isolated by one check valve and
one squib valve in series. Manual initiation or automatic actuation on an
ADS Stage 4 actuation signal or a coincident RCS Loops 1 and 2 Hot Leg
Level-Low will generate a signal to open the IRWST injection line and
actuate IRWST injection.
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22.a. Manual Initiation
The operator can open IRWST injection line valves at any time from
the main control room by actuating two IRWST injection actuation
switches in the same actuation set. There are two sets of two
switches each in the main control room. This Function is required to
be OPERABLE in MODES 1, 2, 3, 4, 5, and 6.
22.b. ADS Sta-qe 4 Actuation (Function 10)
An open signal will be issued to the IRWST injection isolation valves
when an actuation signal is issued to the ADS Stage 4 valves. The
requirements for this function are the same as the requirements for
the ADS Stage 4 Actuation Function. Therefore, the requirements
are not repeated in Table 3.3.2-1. Instead, Function 10 is referenced
for all initiating functions and requirements.
23.

IRWST Containment Recirculation Valve Actuation
The PXS provides core cooling by gravity injection and recirculation for,
decay heat removal following an accident. The PXS has two containment
recirculation flow paths. Each path contains two parallel flow paths, one
path is isolated by a motor operated valve in series with a squib valve and
one path is isolated by a check valve in series with a squib valve. Manual
initiation or automatic actuation on a Safeguards Actuation signal
coincident with a Low 3 level signal in the IRWST will open these valves.
23.a. Manual Initiation
The operator can open the containment recirculation valves at any
time from the main control room by actuating two containment
recirculation actuation switches in the same actuation set. There are
two sets of two switches each in the main control room. This
Function is required to be OPERABLE in MODES 1, 2, 3, 4, 5, and 6.
23.b. ADS Stagqe 4 Actuation Coincident with IRWST Level - Low 3
A low IRWST level coincident with a ADS Stage 4 Actuation signal
will open the containment recirculation valves. Four channels are
provided to permit one channel to be in trip or bypass indefinitely and
still ensure that no single random failure will disable this trip
Function. This Function is required to be OPERABLE in MODES 1,
2, 3, 4, 5, and 6, except when the ADS Stage 4 valves are open or
an equivalent relief area is open. The required ADS valves or
equivalent relief area are specified in LCO 3.4.12, ADS - Shutdown,
RCS Intact and LCO 3.4.13, ADS - Shutdown, RCS Open.

24.

Refueling Cavity Isolation
The containment isolation valves in the lines between the refueling cavity
and the Spent Fuel Pool Cooling System are isolated on a Low spent fuel
pool level.
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24.a. Spent Fuel Pool Level - Low
In the event of a leak in the non-safety Spent FuelPool Cooling
System, closure of the containment isolation valves on low spent fuel
pool level in two of three channels will terminate draining of the
refueling cavity. Since the transfer canal is open in MODE 6, the
spent fuel pool level is the same as the refueling cavity.
Draining of the spentfuel pool, directly, through a leaking Spent Fuel
Pool Cooling System is limited by the location of the suction piping,
which is near the top of the pool. Therefore, closure of the
containment isolation valves between the refueling cavity and the
Spent Fuel Pool Cooling System is sufficient to terminate refueling
cavity and spent fuel pool leakage through the Spent Fuel Pool
Cooling System. This Function is required in MODE 6 to maintain
water inventory in the refueling cavity.
25.

ESF Locqic
This LCO requires four sets of ESF coincidence logic, each set with one
battery backed logic group OPERABLE to support automatic actuation.
These logic groups are implemented as processor based actuation
subsystems. The ESF coincidence logic provides the system level logic
interfaces for the divisions.
25.a. Coincidence Logic
If one division of battery backed coincidence logic is OPERABLE, an
additional single failure will not prevent ESF actuations because
three divisions will still be available to provide redundant actuation for all ESF Functions. This Function is required to be OPERABLE in
MODES 1, 2, 3, 4, 5, and 6.

26.

ESF Actuation
This LCO requires that for each division of ESF actuation, one battery
backed logic group be OPERABLE to support both automatic and manual
actuation. The ESF actuation subsystems provide the logic and power
interfaces for the actuated components.

26.a. Actuation Subsystem
If one battery backed logic group is OPERABLE for the ESF
actuation subsystem in all four divisions, an additional single failure
will not prevent ESF actuations because ESF actuation subsystems
in the other three divisions are still available to provide redundant
actuation for ESF Functions. The remaining cabinets in the division
with a failed ESF actuation cabinet are still OPERABLE and will
provide their ESF Functions. This Function is required to be
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OPERABLE in MODES 1, 2, 3, 4, 5, and 6.
The ESFAS instrumentation satisfies Criterion 3 of the 10 CFR
50.36(c)(2)(ii).
27.

Pressurizer Heater Trip
Pressurizer heaters are automatically tripped upon receipt of a core
makeup tank operation signal or a Pressurizer Water Level - High 3 signal.
This pressurizer heater trip reduces the potential for steam generator
overfill and automatic ADS Stages 1, 2, and 3 actuation for a steam
generator tube rupture event. Automatically tripping the pressurizer heaters
reduces the pressurizer level swell for certain non-LOCA events such as
loss of normal feedwater, inadvertent CMT operation, and CVS malfunction
resulting in an increase in RCS inventory. For small break LOCA analysis,
tripping the pressurizer heaters supports depressurization of the RCS
following actuation of the CMTs.
27.a. CMT Actuation (Function 2)
A signal to trip the pressurizer heaters is generated on a CMT
actuation signal. The requirements for this function are the same as
the requirements for the CMT Actuation Function, except this
function is only required to be OPERABLE in MODES 1, 2, and 3,
and in MODE 4 when the RCS is not being cooled by the RNS and
above the P-19 (RCS pressure) interlock. Therefore, the
requirements are not repeated in Table 3.3.2.1. Instead, Function 2
is referenced for initiating Functions and requirements and SR
3.3.2.9 also applies.
27.b. Pressurizer Water Level - High 3
A signal to trip the pressurizer heaters is generated when the
pressurizer water level reaches its High 3 setpoint. This signal
provides protection against a pressurizer overfill following an
inadvertent core makeup tank actuation with consequential loss of
offsite power. This Function is automatically unblocked when RCS
pressure is above the P-19 setpoint. This Function is required to be
OPERABLE in MODES 1, 2, and 3, and in MODE 4 when the RCS is
not being cooled by the RNS and above the P-1 9 (RCS pressure)
interlock. This Function is not required to be OPERABLE in MODES
5 and 6 because it is not required to mitigate DBA in these MODES.

28.

Chemical and Volume Control System Letdown Isolation
The CVS provides letdown to the liquid radwaste system to maintain the
pressurizer level. To help maintain RCS inventory in the event of a LOCA,
the CVS letdown line is isolated on a Low 1 hot leg level signal in either of
the RCS hot leg loops. This Function is required to be OPERABLE in
MODE 4 with the RCS being cooled by the RNS. This Function is also
required to be OPERABLE in MODE 5, and in MODE 6 with the water level
< 23 feet above the top of the reactor vessel flange.
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28.a. Hot Leq Level - Low 1
A signal to isolate the CVS letdown valves is generated upon the
occurrence of a Low 1 hot leg level in either of the two RCS hot leg
loops. This helps to maintain reactor system inventory in the event of
a LOCA. This function can be blocked in Modes 1, 2 and 3 and is
automatically reset when P-12 is first activated. This function may be
manually reset as well. These letdown valves are also closed by all
of the initiating Functions and requirements that generate the
Containment Isolation Function in Function 3.
29.

SG Power Operated Relief Valve and Block Valve Isolation
The Function of the SG Power Operated Relief Valve and Block Valve
Isolation is to ensure that the SG PORV flow paths can be isolated during a
SG tube rupture (SGTR) event. The PORV flow paths must be isolated
following a SGTR to minimize radiological releases from the ruptured
steam generator into the atmosphere. The PORV flow path is assumed to
open due to high secondary side pressure, during the SGTR. Dose
analyses take credit for subsequent isolation of the PORV flow path by the
PORV and/or the block valve which receive a close signal on low steam
,line pressure. Additionally, the PORV flow path can be isolated manually.
This Function is required to be OPERABLE in MODES 1, 2, 3, and 4 with
the RCS cooling not being provided by the Normal Residual Heat Removal
System (RNS). In MODE 4 with the RCS cooling being provided by the
RNS and in MODES 5 and 6, the steam generators are not being used for
RCS cooling and the potential for a SGTR is minimized due to the reduced.
mass and energy in the RCS and steam generators.
29.a. Manual Initiation
Manual initiation of SG Power Operated Relief Valve and Block
Valve Isolation can be accomplished from the control room. There
are two switches in the control room and either switch can close the
SG PORVs and PORV block valves. The LCO requires two switches
to be OPERABLE.
29.b

Steam Line Pressure - Low
Steam Line Pressure -*Low provides closure of the PORV flow paths
in the event of SGTR in which the PORV(s) open, to.limit the
radiological releases from the ruptured steam generator into the
atmosphere. This Function is anticipatory in nature and has a typical
leading/lag ratio of 50/5.
The LCO requires four channels of Steam Line Pressure - Low
Function to be OPERABLE in MODES 1, 2, 3, and 4 with the RCS
cooling not being provided by the RNS. Four channels are provided
in each steam line to permit one channel to be in trip or bypass
indefinitely and still ensure that no single random failure will disable
this Function.
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ESFAS instrumentation satisfies Criterion 3 of 10 CFR 50.36(c)(2)(ii).

ACTIONS
A Note has been added in the ACTIONS to clarify the application of Completion
Time rules. The Conditions of this specification may be entered independently for
each Function listed on Table 3.3.2-1. The Completion Time(s) of the inoperable
equipment of a Function will be tracked separately for each Function starting
from the time the Condition was entered for that Function.
A second Note has been added to provide clarification that, more than one
Condition is listed for each of the Functions in Table 3.3.2-1. If the Required
Action and associated Completion Time of the first Condition listed in Table
3.3.2-1 is not met, the second Condition shall be entered.
In the event a channel's Nominal Trip Setpoint as-found condition is -F~t
nmetoutside the as-found tolerance described in the SGPSP, or the channel is not
functioning as required, or the transmitter, or the Protection and Safety
Monitoring System Division, associated with a specific Function is found
inoperable, then all affected Functions provided by that channel must be
declared inoperable and the LCO Condition(s) entered for the particular
protection Function(s) affected. When the Required Channels are specified only
on a per steam line, per loop, per SG, basis, then the Condition may be entered
separately for each steam line, loop, SG, etc., as appropriate.
When the number of inoperable channels in a trip function exceed those
specified in one or other related Conditions associated with a trip function, then
the plant is outside the safety analysis. Therefore, LCO 3.0.3 in MODES 1
through 4 and LCO 3.0.8 for MODE 5 and 6 should be immediately entered if
applicable in the current MODE of operation.

A.1
Condition A is applicable to all ESFAS protection Functions. Condition A
addresses the situation where one or more channels/divisions for one or more
functions are inoperable at the same time. The Required Action is to refer to
Table 3.3.2-1 and to take the Required Actions for the protection Functions
affected. The Completion Times are those from the referenced Conditions and
Required Actions.
B.1 and B.2
With one or two channels or divisions inoperable, one affected channel or
division must be placed in a bypass or trip condition within 6 hours. If one
channel or division is bypassed, the logic becomes two-out-of-three, while still
meeting the single failure criterion. (A failure in one of the three remaining
channels or divisions will not prevent the protective function.) If one channel or
division is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels or
divisions will not prevent the protective function.) If one channel or division is
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bypassed and one channel 'or division is tripped, the logic becomes one-out-oftwo, while still meeting the single failure criterion. The 6 hours allowed to place
the inoperable channel(s) or division(s) in the bypassed or tripped condition is
justified in Reference 6.
C.1
With one channel inoperable, the affected channel must be placed in a bypass
condition within 6 hours. The 6 hours allowed to place the inoperable channel in
the bypass condition is justified in Reference 6. If one CVS isolation channel is
bypassed, the logic becomes one-out-of-one. A single failure in the remaining
channel could cause a spurious CVS isolation. Spurious CVS isolation, while
undesirable, would not cause an upset plant condition.
D.1
With one required division inoperable, the affected division must be restored to
OPERABLE status within 6 hours.
Condition D applies to one inoperable required division of the P-3 & P-4
Interlocks (Functions 18.a and 18.f). With one required division inoperable, the 2
remaining OPERABLE divisions are capable of providing the required interlock
function, but without a single failure. The P-3 & P-4 Interlocks are enabled when
RTBs in two divisions are detected as open. The status of the other inoperable,
non-required P-3 & P-4 division is not significant, since P-3 & P-4 divisions
cannot be tripped or bypassed. In order to provide single failure tolerance, 3
required divisions must be OPERABLE.
Condition D also applies to one inoperable division of ESF coincidence logic or
ESF actuation (Functions 25 and 26). The ESF coincidence logic and ESF
actuation divisions are inoperable when their associated battery-backed
subsystem is inoperable. With one inoperable division, the 3 remaining
OPERABLE divisions are capable of mitigating all DBAs, but without a single
failure.
The 6 hours allowed to restore the inoperable division is reasonable based on
the capability of the remaining OPERABLE divisions to mitigate all DBAs and' the
low probability of an event occurring during this interval.
E.1
Condition E is applicable to manual initiation of:
" Safeguards Actuation;
- CMT Actuation;
" Containment Isolation;
" Steam Line Isolation;
" Main Feedwater Control Valve Isolation;
" Main Feedwater Pump Trip and Valve Isolation;
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" ADS Stages 1, 2, & 3 Actuation;
" ADS Stage 4 Actuation;
" Passive Containment Cooling Actuation;
" PRHR Heat Exchanger Actuation;
" CVS Makeup Line Isolation;
" IRWST Injection Line Valve Actuation;
" IRWST Containment Recirculation Valve Actuation;
* Steam Generator PORV Flow Path Isolation.
This Action addresses the inoperability of the system level manual initiation
capability for the ESF Functions listed above. With one switch or switch set
inoperable for one or more Functions, the system level manual initiation
capability is reduced below that required to meet single failure criterion. Required
Action E.1 requires the switch or switch set for system level manual initiation to
be restored to OPERABLE status within 48 hours. The specified Completion
Time is reasonable considering that the remaining switch or switch set is capable
of performing the safety function.
F.1, F.2.1, and F.2.2
Condition F is applicable to the Main Control Room (MCR) isolation and air
supply initiation function which has only two channels of the initiating process
variable. With one channel inoperable, the logic becomes one-out-of-one and is
unable to meet single failure criterion. Restoring all channels to OPERABLE
status ensures that a single failure will not prevent the protective Function.
Alternatively, radiation monitor(s) which provide equivalent information and
control room isolation and air supply initiation manual controls may be verified to
be OPERABLE. These provisions for operator action can replace one channel of
radiation detection and system actuation. The 72 hour Completion Time is
reasonable considering that there is one remaining channel OPERABLE and the
low probability of an event occurring during this interval.
,G.1
With one switch, switch set, channel, or division inoperable, the system level
initiation capability is reduced below that required to meet single failure criterion.
Therefore, the required switch, switch set, channel, and division must be returned
to OPERABLE status within 72 hours. The'specified Completion Time is
reasonable considering the remaining switch, switch set, channel, or division is
capable of performing manual initiation.
H.1
With one channel inoperable, the inoperable channel must be placed in a trip
condition within 6 hours.
Condition H is applicable to the PRHR heat exchangers actuation on SG Narrow
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Range Water Level Low coincident with Startup Feedwater Flow Low (Function
13.b). With one startup feedwater channel inoperable, the inoperable channel
must be placed in a trip condition within 6 hours. If one channel is tripped, the
interlock condition is satisfied. Condition H is also applicable to Refueling Cavity
Isolation (Function 24.a). With one of the three spent fuel pool level channels
inoperable, the inoperable channel must be placed in a trip condition within 6
hours. If one channel is tripped, the logic becomes one-out-of-two, while still
meeting the single failure criterion. The specified Completion Time is reasonable
considering the time required to complete this action.
1.1 and 1.2
Condition I applies to IRWST containment recirculation valve actuation on
safeguards actuation coincident with IRWST Level Low 3 (Function 23.b). With
one or two channels inoperable, one affected channel must be placed in a
bypass or trip condition within 6 hours. If one channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent the protective function.) If
one channel is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.) If one channel is bypassed and one channel is
tripped, the logic becomes one-out-of-two, while still meeting the single failure
criterion. The 6 hours allowed to place the inoperable channel(s) in the bypassed
or tripped condition is justified in Reference 6.
J.1 and J.2
Condition J applies to the P-6, P-11, P-1 2, and P-1 9 interlocks. With one or two
required channel(s) inoperable, the associated interlock must be verified to be in
its required state for the existing plant condition within 1 hour, or any Function
channels associated with the inoperable interlock(s) placed in a bypassed
condition within 7 hours. Verifying the interlock state manually accomplishes the
interlock role.
If one interlock channel is inoperable, the associated Function(s) must be placed
in a bypass or trip condition within 7 hours. If one channel is bypassed, the logic
becomes two-out-of-three, while still meeting the single failure criterion. (A failure
in one of the three remaining channels will not prevent the protective function.) If
one channel is tripped, the logic becomes one-out-of-three, while still meeting the
single failure criterion. (A failure in one of the three remaining channels will not
prevent the protective function.)

If two interlock channels are inoperable, one channel of the associated
Function(s) must be bypassed and one channel of the associated Function(s)
must be tripped. In this state, the logic becomes one-out-of-two, while still
meeting the single failure criterion. The 7 hours allowed to place the inoperable
channel(s) in the bypassed or tripped condition is justified in Reference 6.
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----------- --------------- ---------- --- --- ------------- ------------- ------- ---------- ----LCO 3.0.8 is applicable while in MODE 5 or 6. Since irradiated fuel assembly
movement can occur in MODE 5 or 6, the ACTIONS have been modified by a
Note stating that LCO 3.0.8 is not applicable. If moving irradiated fuel assemblies
while in MODE 5 or 6, the fuel movement is independent of shutdown reactor
operations. Entering LCO 3.0.8 while in MODE 5 or 6 would require the
optimization of plant safety, unnecessarily. Condition K is applicable to the MCR
Isolation and Air Supply Initiation (Function 20), during movement of irradiated
fuel assemblies. If the Required Action and associated Completion Time of the
first Condition listed in Table 3.3.2-1 is not met, the plant must suspend
movement of the irradiated fuel assemblies immediately. The required action
suspends activities with potential for releasing radioactivity that might enter the
MCR. This action does not preclude the movement of fuel to a safe position.
L.1
Ifthe required Action and associated Completion Time of the first Condition listed
in Table 3.3.2-1 is not met, the plant must be placed in a MODE in which the
LCO does not apply. This is accomplished by placing the plant in MODE 3 within
6 hours. The allowed time is reasonable, based on operating experience, to
reach the required plant conditions from full power conditions in an orderly
manner without challenging plant systems.
M.1 and M.2
Ifthe Required Action and associated Completion Time of the first condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a MODE in which
the LCO does not apply. This is accomplished by placing the plant in MODE 3
within 6 hours and in MODE 4 within 12 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the required plant
conditions from full power conditions in an orderly manner without challenging
plant systems.
N.1 and N.2
Ifthe Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a MODE in which
the LCO does not apply. This is accomplished by placing the plant in MODE 3
within 6 hours and in MODE 4 with the RCS being cooled by the RNS within 24
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 without challenging plant systems.

0.1 and 0.2

e

Ifthe Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a MODE in which
the LCO does not apply. This is accomplished by placing the plant in 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 plant
conditions from full power conditions in an orderly manner without challenging
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plant systems.
P.1, P.2.1, and P.2.2
If the Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 cannot be met, the plant must be placed in a condition
where the instrumentation Function for valve isolation is no longer needed. This
is accomplished by isolating the affected flow path(s) within 24 hours. By
isolating the flow path from the demineralized water storage tank to the RCS, the
need for automatic isolation is eliminated.
To assure that the flow path remains closed, the flow path shall be isolated by
the use of one of the specified means (P.2.1) or the flow path shall be verified to
be isolated (P.2.2). A means of isolating the affected flow path(s) includes at
least one closed and deactivated automatic valve, closed manual valve, blind
flange, or check valve with flow through the valve secured within 7 days. If one of
the P.2.1 specified isolation means is not used, the affected flow path shall be
verified to be isolated once per 7 days.
This action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a need for flow path isolation is indicated.
Q.1, Q.2.1, and Q.2.2
If the Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a condition where
the instrumentation Function for valve isolation is no longer needed. This is
accomplished by isolating the affected flow path by the use of at least one closed
manual or closed and'deactivated automatic valve within 6 hours.
If the flow path is not isolated within 6 hours the plant must be placed in a MODE
in which the LCO does not apply. This is accomplished by placing the plant in
MODE 3 within 12 hours and in MODE 4 within 18 hours.
This action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a need for flow path isolation is indicated.

R.1, R.2.1.1, R.2.1.2, and R.2.2
If the Required Action and associated Completion Time of the first Condition
given in Table 3.3.2-1 is not met the plant must be placed in a condition in which
the likelihood and consequences of an event are minimized. This is
accomplished by placing the plant in MODE 3 within 6 hours and isolating the
affected flow path(s) within 12 hours. To assure that the flow path remains
closed, the affected flow path shall be verified to be isolated once per 7 days.
RAI-SRP16.3-CTSB-SCP-1 R1.
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If the flow path is not isolated within 12 hours the plant must be placed in a
MODE in which the LCO does not apply. This is accomplished by placing the
plant in MODE 4 with the RCS cooling provided by the RNS within 30 hours. The
allowed Completion Time is reasonable,' based on operating experience, to reach
the required plant conditions from full power conditions in an orderly manner
without challenging plant systems.
This action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a needfor flow path isolation is indicated.
S.1, S.2.1.1, S.2.1.2, S.2.1.3, and S.2.2
If the Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a condition in which
the likelihood and consequences of an event are minimized. This is
accomplished by placing the plant in MODE 3 within 6 hours and in MODE 4 with
the RCS cooling provided by the RNS within 24 hours. Once the plant has been
placed in MODE 4 the affected flow path must be isolated within 30 hours. To
assure that the flow path remains closed, the affected flow path shall be verified
to be isolated once per 7 days.
If the flow path is not isolated within 12 hours, the plant must be placed in a
MODE in which the LCO does not apply. This is accomplished by placing the
plant in MODE 5 within 42 hours. The allowed Completion Time is reasonable,
based on operating experience, to reach the required plant conditions from full
power conditions in an orderly manner without challenging plant systems.
This action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a need for flow path isolation is indicated.
T.1.1, T.1.2.1, T.1.2.2, T.2.1, and T.2.2
If the Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a Condition in which
the likelihood and consequences of an event are minimized. This is
accomplished by isolating the affected flow path within 6 hours and isolating the
affected flow path(s) by the use of at least one closed and deactivated automatic
valve, closed manual valve, blind flange, or check valve with flow through the
valve secured within 7 days or verify the affected flow path is isolated once per 7
days.
If the flo'w path is not isolated within 6 hours the plant must be placed in a MODE
in which the LCO does not apply. This is accomplished by placing the plant in
MODE 3 within 12 hours and in MODE 5 within 42 hours. The allowed
Completion Time is reasonable, based on operating experience, to reach the
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required plant conditions from full power conditions in an orderly manner without
challenging plant systems.
This action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a need for flow path isolation is indicated.
U.1 and U.2
Ifthe Required Action and the associated Completion Time of the first Condition
given in Table 3.3.2-1 is not met, and the required switch or switch set is not
restored to OPERABLE status within 48 hours, the plant must be placed in a
condition in which the likelihood and consequences of an event are minimized.
This is accomplished by placing the plant in MODE 5 within 12 hours. Once in
MODE 5, action shall be immediately initiated to open the RCS pressure
boundary and establish _>20% pressurizer level. The 12 hour Completion Time is
a reasonable time to reach MODE 5 from MODE 4 with RCS cooling provided by
the RNS (approximately 350'F) in an orderly manner without challenging plant
systems. Opening the RCS pressure boundary assures that cooling water can be
injected without ADS operation. Filling the RCS to provide Ž_20% pressurizer
level minimizes the consequences of a loss of decay heat removal event.
V.1, V.2.1, and V.2.2
Ifthe Required Action and the associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met and the required channel(s) is not bypassed
within 6 hours, the inoperable channel(s) must be restored within 168 hours. The
168 hour Completion Time is based on the ability of the two remaining
OPERABLE channels to provide the protective Function even with a single
failure.
Ifthe channel(s) is not restored within the 168 hour Completion Time, the plant
shall be placed in a condition in which the likelihood and consequences of an
event are minimized. This is accomplished by placing the plant in MODE 5 within
180 hours (the next 12 hours). Once in MODE 5, action shall be initiated to open
the RCS pressure boundary and establish _20% pressurizer level. The 12 hours
is a reasonable time to reach MODE 5 from MODE 4 with RCS cooling provided
by the RNS (approximately 350'F) in an orderly manner without challenging plant
systems.
Opening the RCS pressure boundary assures that cooling water can be injected
without ADS operation. Filling the RCS to provide >20% pressurizer level
minimizes the consequences of a loss of decay heat removal event.
W.1. W.2, W.3, and W.4
If the Required Action and the associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met while in MODES 5 and 6, the plant must be
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placed in a MODE in which the likelihood and consequences of an event are
minimized. This is accomplished by immediately initiating action to be in MODE 5
with the RCS open and _t20% pressurizer level or to be in MODE 6 with the
upper internals removed. The flow path from the demineralized water storage
tank to the RCS shall also be isolated by the used of at least one closed and deactivated automatic valve or closed manual valve. These requirements minimize
the consequences of the loss of decay heat removal by maximizing RCS
inventory and maintaining RCS temperature as low as practical. Additionally, the
potential for a criticality event is minimized by isolation of the demineralized water
storage tank and by suspension of positive reactivity additions.
X.1, X.2, and X.3
If the Required Action and the associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met while in MODES 5 and 6, the plant must be
placed in a MODE in which the likelihood and consequences of an event are
minimized. This is accomplished by immediately initiating action to be in MODE 5
with)the RCS open and Žt20% pressurizer level or to be in MODE 6 with the
upper internals removed. These requirements minimize the consequences of the
loss of decay heat removal by maximizing RCS inventory and maintaining RCS
temperature as low as practical. Additionally, the potential for a criticality event is
minimized by suspension of positive reactivity additions.
Y.1, Y.2, Y.3, and Y.4
If the Required Action and the associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met while in MODE 4, with RCS cooling provided by
the RNS, MODE 5, or MODE 6, the plant must be placed in a MODE in which the
likelihood and consequences of an event are minimized. If in MODE 4, this is
accomplished by placing the plant in MODE 5 within 12 hours. The 12 hours is a
reasonable time to reach MODE 5 from MODE 4 with RCS cooling provided by
the RNS (approximately 350 0 F) in an orderly manner without challenging plant
systems.
If in MODE 4 or 5, Required Action Y.3 requires initiation of action within 12
hours to close the RCS pressure boundary and establish -20% pressurizer
level. The 12 hour Completion Time allows transition to MODE 5 in accordance
with Y.2, if needed, prior to initiating action to open the RCS pressure boundary.
If in MODE 6, Required Action Y.4 requires the plant to be maintained in MODE
6 and initiation of action to establish the reactor cavity water level Ž>23 feet above
the top of the reactor vessel flange.
Required Actions Y.2, Y.3, and Y.4 minimize the consequences of a loss of
decay heat removal event by optimizing conditions for RCS cooling in MODE 5
using the PRHR HX or in MODE 6 using IRWST injection. Additionally,
maximizing RCS inventory and maintaining RCS temperature as low as practical
further minimize the consequences of a loss of decay heat removal event.
Closing the RCS pressure boundary in MODE 5 assures that PRHR HX cooling
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is available. Additionally, the potential for a criticality event is minimized by
suspension of positive reactivity additions.
Z.1, Z.2.1, and Z.2.2
If the Required Action and associated Completion Time of the first Condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a condition where
the instrumentation Function for valve isolation is no longer needed. This is
accomplished by isolating the affected flow path by the use of at least one closed
manual or closed and deactivated automatic valve within 6 hours.
If the flow path is not isolated within 6 hours, the plant must be placed in a MODE
in which the LCO does not apply. This is accomplished by placing the plant in
MODE 3 within 12 hours and in MODE 4 with RCS cooling provided by the RNS
within 30 hours.
This Action is modified by a Note allowing the flow path(s) to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way the flow path can be rapidly
isolated when a need for flow path isolation is indicated.
AA.1.1, AA.1.2.1, AA1.2.2, AA.2.1, AA.2.2, and AA.2.3
If the Required Action and associated Completion Time of the first condition
listed in Table 3.3.2-1 is not met, the plant must be placed in a condition where
the instrumentation Function for valve isolation is no longer needed. This is
accomplished by isolating the affected flow path within 24 hours. By isolating the
CVS letdown flow path from the RCS, the need for automatic isolation is
eliminated.
To assure that the flow path remains closed, the flow path shall be isolated by
the use of one of the specified means (AA.1.2.1) or the flow path shall be verified
to be isolated (AA.1.2.2). A means of isolating the affected flow path includes at
least one closed and deactivated automatic valve, closed manual valve, blind
flange, or check valve with flow through the valve secured, within 7 days. If one
of the P.2.1 specified isolation means is not used, the affected flow path shall be
verified to be isolated once per 7 days.
This action is modified by a Note allowing the flow path to be unisolated
intermittently under administrative control. These administrative controls consist
of stationing a dedicated operator at the valve controls, who is in continuous
communication with the control room. In this way-the flow path can be rapidly
isolated when a need for flow path isolation is indicated.
If the flow path cannot be isolated in accordance with Required Actions AA.1.1,
AA.1.2.1 and AA.1.2.2, the plant must be placed in a MODE in which the
likelihood and consequences of an event are minimized. If in MODE 4, this is
accomplished by placing the plant in MODE 5 within 12 hours. The 12 hours is a
reasonable time to reach MODE 5 from MODE 4 with RCS cooling provided by
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the RNS (approximately 350'F) in an orderly manner without challenging plant
systems.
If in MODE 4 or 5, Required Action AA.2.2 requires initiation of action, within 12
hours, to establish > 20% pressurizer level. The 12 hour Completion Time allows
transition to MODE 5 in accordance with AA.2.1, if needed, prior to initiating
action to establish the pressurizer level.
If in MODE 6, Required Action AA.2.3 requires the plant to be maintained in
MODE 6 and initiation of action to establish the reactor cavity water level _>23
feet above the top of the reactor vessel flange.
Required Actions AA.2.2 and AA.2.3 minimize the consequences of an event by
optimizing conditions for RCS cooling in MODE 5 using the PRHR HX or in
MODE 6 using IRWST injection..
BB.1 and BB.2
With one channel inoperable, the inoperable channel must be placed in bypass
and the hot leg level continuously monitored.
If one channel is placed in bypass, automatic actuation will not occur. Continuous
monitoring of the hot leg level provides sufficient information to permit timely
operator action to ensure that ADS Stage 4 actuation can occur, if needed to
mitigate events requiring RCS makeup, boration, or core cooling. Operator action
to manually initiate ADS Stage 4 actuation is assumed in the analysis of
shutdown events (Reference 4410). It is also credited in the shutdown PRA
(Reference 1-211.) when automatic actuation is not available.

SURVEILLANCE REQUIREMENTS

N

The Surveillance Requirements for each ESF Function are identified by the
Surveillance Requirements column of Table 3.3.2-1. A Note has been added to
the Surveillance Requirement table to clarify that Table 3.3.2-1 determines which
Surveillance Requirements apply to which ESF Functions.
SR 3.3.2.1
Performance of the CHANNEL CHECK once every 12 hours ensures that a
gross failure of instrumentation has not occurred. A CHANNEL CHECK is a
comparison of the parameter indicated on one channel to a similar parameter on
other channels. It is based on the assumption that instrument channels
monitoring the same parameter should read approximately the same value.
Significant deviations between the two instrument channels could be an
indication of excessive instrument drift in one of the channels or even something
more serious. A CHANNEL CHECK will detect gross channel failure; thus, it is
key to verifying the instrumentation continues to operate properly between each
CHANNEL CALIBRATION.
Agreement criteria are determined by the plant staff, based on a combination of
the channel instrument uncertainties, including indication and readability. If a
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channel is outside the match criteria, it may be an indication that the sensor or
the signal processing equipment has drifted outside 4ts-their corresponding limits.
The Surveillance Frequency is based on operating experience that demonstrates
that channel failure is rare. Automated operator aids may be used to facilitate
performance of the CHANNEL CHECK.
SR 3.3.2.2
SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. This test, in
conjunction with the ACTUATION DEVICE TEST, demonstrates that the
actuated device responds to a simulated actuation signal. The ESF coincidence
logic and ESF actuation subsystems within a division are tested every 92 days
on a STAGGERED TEST BASIS.
A test subsystem is provided with the protection and safety monitoring system to
aid the plant staff in performing the ACTUATION LOGIC TEST. The test
subsystem is designed to allow for complete functional testing by using a
combination of system self-checking features, functional testing features, and
other testing features. Successful functional testing consists of verifying that the
capability of the system to perform the safety function has not failed or degraded.
For hardware functions this would involve verifying that the hardware
components and connections have not failed or degraded. Generally this
verification includes a comparison of the outputs from two or more redundant
subsystems or channels.
Since software does not degrade, software functional testing involves verifying
that the software code has not changed and that the software code is executing.
To the extent possible, protection and safety monitoring system functional testing
is accomplished with continuous system self-checking features and the
continuous functional testing features. The ACTUATION LOGIC TEST shall
include a review of the operation of the test subsystem to verify the
completeness and adequacy of the results.
If the ACTUATION LOGIC TEST can-not be completed using the built-in test
subsystem, either because of failures in the test subsystem or failures in
redundant channel hardware used for functional testing, the ACTUATION LOGIC
TEST can be performed using portable test equipment.
The Frequency of every 92 days on a STAGGERED TEST BASIS provides a
complete test of all four divisions once per year. This frequency is adequate
based on the inherent high reliability of the solid state devices which comprise
this equipment; the additional reliability provided by the redundant subsystems;
and the use of continuous diagnostic test features, such as deadman timers,
memory checks, numeric coprocessor checks, cross-check of redundant
subsystems, and tests of timers, counters, and crystal time basis, which will
report a failure within these cabinets to the operator.
SR 3.3.2.3
SR 3.3.2.3 is the performance of a TADOT of the manual actuations, initiations,
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and blocks for various ESF Functions, the reactor trip breaker open (P-3), and
the reactor trip (P-4) input from the IPCs. This TADOT is performed every 24
months.
The Frequency is based on the known reliability of the ESF Functions and the
multichannel redundancy available, and has been shown to be acceptable
through operating experience.
The SR is modified by a Note that excludes verification of setpoints from the
TADOT. The functions have no setpoints associated with them.
SR 3.3.2.4
SR 3.3.2.4 is the performance of a CHANNEL CALIBRATION every 24 months
or approximately at every refueling. CHANNEL CALIBRATION is a complete
check of the instrument loop, including the sensor and the IPC. The test is
performed in accordance with the SGSP. If the actual setting of the channel is
found to be outside the as-found tolerance, the channel is considered inoperable.
This condition of the channel will be further evaluated during performance of the
SR. This evaluation will consist of resetting the channel setpoint to the NTS
(within the allowed tolerance), and evaluating the channel's response. If the
channel is functioning as required and is expected to pass the next surveillance,
then the channel is OPERABLE and can be restored to service at the completion
of the surveillance. After the surveillance is completed, the channel as-found
condition will be entered into the Corrective Action Program for further
evaluation. Transmitter calibration must be performed consistent with the
assumptions of the setpoint methodology. The difference between the current
as-found values and the previous as-left values must be consistent with the
transmitter drift allowance used in the setpoint methodology.
The setpoint methodology requires that 30 months drift be used (1.25 times the
surveillance calibration interval, 24 months).
The Frequency is based on operating experience and consistency with the
refueling cycle.
This Surveillance Requirement is modified by a Note. The Note states that this
test should include verification that the time constants are adjusted to the
prescribed values where applicable.
SR 3.3.2.5
SR 3.3.2.5 is the performance of a CHANNEL OPERATIONAL TEST (COT)
every 92 days. The test is performed in accordance with the SC•SP. If the
actual setting of the channel is found to be outside the as-found tolerance, the
channel is considered inoperable. This condition of the channel will be further
evaluated during performance of the SR. This evaluation will consist of resetting
the channel setpoint to the NTS (within the allowed tolerance), and evaluating the
channel's response. If the channel is functioning as required and is expected to
pass the next surveillance, then the channel is OPERABLE and can be restored
to service at the completion of the surveillance. After the surveillance is
completed, the channel as-found condition will be entered into the Corrective

RAI-SRP16.3-CTSB-SCP-1 R1

sWestinghouse

Page 135 of 144

AP1000 TECHNICAL REPORT REVIEW
Response to Request For Additional Information (RAI)
ESFAS Instrumentation
B 3.3.2
BASES
Action Program for further evaluation.
A COT is performed on each required channel to provide reasonable assurance
that the entire channel will perform the intended ESF Function.
A test subsystem is provided with the protection and safety monitoring system to
aid the plant staff in performing the COT. The test subsystem is designed to
allow for complete functional testing by using a combination of system selfchecking features, functional testing features, and other testing features.
Successful functional testing consists of verifying that the capability of the system
to perform the safety function has not failed or degraded.
For hardware functions this would involve verifying that the hardware
components and connections have not failed or degraded. Generally this
verification includes a comparison of the outputs from two or more redundant
subsystems or channels.
Since software does not degrade, software functional testing involves verifying
that the software code has not changed and that the software code is executing.
To the extent possible, protection and safety monitoring system functional testing
is accomplished with continuous system self-checking features and the
continuous functional testing features. The COT shall include a review of the
operation of the test subsystem to verify the completeness and adequacy of the
results.
If the COT can not be completed using the built-in test subsystem, either
because of failures in the test subsystem or failures in redundant channel
hardware used for functional testing, the COT can be performed using portable
test equipment.
The 92 day Frequency is based on Reference 6 and the use of continuous
diagnostic test features, such as deadman timers, cross-check of redundant
channels, memory checks, numeric coprocessor checks, and tests of timers,
counters and crystal time bases, which will report a failure within the integrated
protection cabinets to the operator.
During the COT, the protection and safety monitoring system cabinets in the
division under test may be placed in bypass.
SR 3.3.2.6
This SR ensures the individual channel ESF RESPONSE TIMES are less than or
equal to the maximum values assumed in the accident analysis. Individual
component response times are not modeled in the analyses. The analyses model
the overall or total elapsed time, from the point at which the parameter exceeds
the Trip 9tPGiI4NTS value at the sensor, to the point at which the equipment
reaches the required functional state (e.g., valves in full open or closed position).
For channels that include dynamic transfer functions (e.g., lag, lead/lag, rate/lag,
etc.), the response time test may be performed with the transfer functions set to
one with the resulting measured response time compared to the appropriate
Chapter 7 (Ref. 2) response time. Alternately, the response time test can be
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performed with the time constants set to their nominal value provided the
required response time is analytically calculated assuming the time constants are
set at their nominal values. The response time may be measured by a series of
overlapping tests such that the entire response time is measured.
Response time may be verified by actual response time tests in any series of
sequential, overlapping or total channel measurements, or by the summation of
allocated sensor, signal processing and actuation logic response times with
actual response time tests on the remainder of the channel. Allocations for
sensor response times may be obtained from: (1) historical records based on
acceptable response time tests (hydraulic, noise, or power interrupt tests), (2) in
place, onsite, or offsite (e.g. vendor) test measurements, or (3) utilizing vendor
engineering specifications. WCAP-13632-P-A, Revision 2, "Elimination of
Pressure Sensor Response Time Testing Requirements" (Ref. 4012), 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 WCAP. Response time verification for other sensor types must be
demonstrated by test.
ESF RESPONSE TIME tests are conducted on an 24 month STAGGERED
TEST BASIS. Testing of the devices, which make up the bulk of the response
time, is included in the testing of each channel. The final actuation device in one
train is tested with each channel. Therefore, staggered testing results in
response time verification of these devices every 24 months. The 24 month
Frequency is consistent with the typical refueling cycle and is based on unit
operating experience, which shows that random failures of instrumentation
components causing serious response time degradation, but not channel failure,
are infrequent occurrences.
SR 3.3.2.7
SR 3.3.2.7 is the performance of an ACTUATION DEVICE TEST. This test, in
conjunction with the ACTUATION LOGIC TEST, demonstrates that the actuated
device responds to a simulated actuation signal. This Surveillance Requirement
is applicable to the equipment which is actuated by the Protection Logic Cabinets
except squib valves. The OPERABILITY of the actuated equipment is checked
by exercising the equipment on an individual basis.
The Frequency of 24 months is based on the need to perform this surveillance
during periods in which the plant is shutdown for refueling to prevent any upsets
of plant operation.
This Surveillance Requirement is modified by a Note that states that actuated
equipment, that is included in the Inservice Test (IST) Program, is exempt from
this surveillance. The IST Program provides for exercising of the safety related
valves on a more frequent basis. The results from the IST Program can therefore
be used to verify OPERABILITY of the final actuated equipment.
SR 3.3.2.8
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SR 3.3.2.8 is the performance of an ACTUATION DEVICE TEST, similar to that
performed in SR 3.3.2.7, except this Surveillance Requirement is specifically
applicable to squib valves. This test, in conjunction with the ACTUATION LOGIC
TEST, demonstrates that the actuated device responds to a simulated actuation
signal. The OPERABILITY of the squib valves is checked by performing a
continuity check of the circuit from the Protection Logic Cabinets to the squib
valve.
The Frequency of 24 months is based on the need to perform this surveillance
during periods in which the plant is shutdown for refueling to prevent any
additional risks associated with inadvertent operation of the squib valves.
SR 3.3.2.9
SR 3.3.2.9 is the performance of an ACTUATION DEVICE TEST. This test, in
conjunction with the ACTUATION LOGIC TEST, demonstrates that the actuated
device responds to a simulated actuation signal. This Surveillance Requirement
is applicable to the circuit breakers which de-energize the power to the
pressurizer heaters upon a pressurizer heater trip. The OPERABILITY of these
breakers is checked by opening these breakers using the Plant Control System.
The Frequency of 24 months is based on the need to perform this surveillance
during periods in which the plant is shutdown for refueling to prevent any upsets
of plant operation. This Frequency is adequate based on the use of multiple
circuit breakers to prevent the failure of any single circuit breaker from disabling
the function and that all circuit breakers are tested.
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Bypasses of Reactor Trip Functions
Each channel used in reactor trip can be bypassed, as discussed in subsection 7.1.2.9, except
for reactor trips resulting from manual initiations. One channel can be bypassed for an
indefinite period of time with the normal two-out-of-four trip logic automatically reverting to
a two-out-of-three trip logic. Bypassing two or more channels is not allowed.

7.2.1.2

Design Basis for Reactor Trips
This section provides the design bases information on the reactor trip function, including the
information required by Section 4 of IEEE-603-1991. Reactor trip is a protective function
generated as part of the protection and safety monitoring system. Those design bases relating
to the equipment that initiates and accomplishes reactor trips are contained in WCAP-15776
(Reference 2). The design bases presented here concern the variables monitored for reactor
trips, the minimum performance requirements in generating the trips, and the requirements
placed on reactor trips during various reactor operating modes.

7.2.1.2.1

Design Basis: Generating Station Conditions Requiring Reactor Trip (Paragraph 4.1 of
IEEE-603-1991)
The generating station conditions requiring protective actions are analyzed in Chapter 15.
Conditions that result in a reactor trip are listed in Table 15.0-6. This table correlates the
accident conditions (II, III, or IV events) to each reactor trip.

7.2.1.2.2

Design Basis: Variables, Levels, Ranges, and Accuracies Used in Reactor Trip
Functions (Paragraphs 4.1, 4.2, and 4.4 of IEEE-603-1991)
The variables monitored for reactor trips are:
Neutron flux
Reactor coolant pump bearing water temperature
Pressurizer pressure
Water level in the pressurizer
Reactor coolant flow in each loop
Speed of each reactor coolant pump
Water level in each steam generator
Cold leg temperature (Told) in each loop
Hot leg temperature (Th.t) in each loop
Status of each manual reactor trip control
The ranges, accuracies, and response times for each variable are listed on Table 7.2-1.
A discussion on levels that require reactor trip is contained in subsection 7.2.1 .1.
The reactor trip setpoints are maintained by the setpoint program which is describedT-he
allowhab-le. va1ua s; forF the lioliting safey related systema settings and the trip setpeintfo
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Main control room supply air radioactivity level
Reactor coolant pump bearing water temperature
Startup feedwater flow
Spent fuel pool level
Reactor coolant pressure in each of the two hot legs

Subsections 7.3.1.1 and 7.3.1.2 discuss levels that result in engineered safety features
actuation. The all.wabl valucs f.r.the limni•ing ecnditions for-. peratien and the trip s"etpOint
fef engineered safety features actuation and trip setpoints are maintained by the setpoint
program which is described aeegwe in the technical specifications (Chapter 16).
Ranges, accuracies, and response times for the variables used in engineered safety features
actuation are listed in Table 7.3-4. The time response is the maximum allowable time period
for an actuation signal to reach the necessary components. It is based on following a step
change in the applicable process parameter from 5 percent below to 5 percent above (or vice
versa) the actuation setpoint with externally adjustable time delays set to OFF.
7.3.1.5.3

Design Basis: Spatially Dependent Variables Used for Engineered Safety Features
Actuation (Paragraph 4.6 of IEEE 603-1991)
Spatially dependent variables are discussed in subsection 7.2.1.2.3.

7.3.1.5.4

Design Basis: Limits for Engineered Safety Features Parameters in Various Reactor
Operating Modes (Paragraph 4.3 of IEEE 603-1991)
During startup or shutdown, various engineered safety features actuation can be manually
blocked. These functions are listed in Table 7.3-1.
During testing or maintenance of the protection and safety monitoring system, certain
channels used for engineered safety features may be bypassed. Although no setpoints are
changed for bypassing, the logic is automatically adjusted, as described in subsection 7.3.1.4.
The safeguards channels that can be bypassed in the protection and safety monitoring system
are listed in Table 7.3-1.

7.3.1.5.5

Design Basis: Engineered Safety Features for Malfunctions, Accidents, Natural
Phenomena, or Credible Events (Paragraph 4.7 and 4.8 of IEEE 603-1991)
The accidents that the various engineered safety features are designed to mitigate are detailed
in Chapter 15. Table 15.0-6 contains a summary listing of the engineered safety features
actuated for various Condition II, III, or IV events. It relies on provisions made to protect
equipment against damage from natural phenomena and credible internal events.
Consequently, there are no engineered safety features actuated by the protection and safety
monitoring system to mitigate the consequences of events such as fires.
Functional diversity is used in determining the actuation signals for engineered safety
features. For example, a safeguards actuation signal is generated from high containment
pressure, low pressurizer pressure, and low compensated steam line pressure. Engineered
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safety features are not normally actuated by a single signal. The extent of this diversity is
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