Joseph M. Farley Nuclear Plant - Units 1 and 2
Technical Specification Changes Associated with
b .ocation of Reactor Trip and Engineered Safety Feature
Actuation System Response Time Limits

P h ructi
Unit 1
Remove Page Insert Page
3/4 3-1 3/4 3-1
3/4 3-10 3/4 3-10
3/4 3-11 3/4 3-11
3/4 3-15 3/4 3-15
3/4 3-29 3/4 3-29
3/4 3-30 3/4 3-30
3/4 3-3] 3/4 3-31
3/4 3-32 3/4 3-33
B 3/4 3-1 B 3/4 3-1
B 3/4 3-2 B 3/4 3-2
Unit 2
Remove Page Insert Page
3/4 3-1 3/4 3-1
3/4 3-10 3/4 3-10
3/4 3-11 3/4 3-11
3/4 3-15 3/4 3-15
3/4 3-29 3/4 3-29
3/4 3-30 3/4 3-30
3/4 3-31 3/4 3-31
3/4 3-32 3/4 3-32
B 3/4 3-1 B 3/4 3-1
B 3/4 3-2 B 3/4 3-2
£3-1



3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 As a min:aum, the reactor trip system instrumentation channels and
interlocks of Table 3.3-1 shall be OPERABLE.

APPLICABILITY: As shown in Table 3.3-].
ACTION:
As shown in Table 3.3-1

SURVEILLANCE REQUIREMENTS

4.3.1.1 Each reactor trip systam instrumentation channel shall be demonstrated
OPERABLE by the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and
CHANNEL FUNCTIONAL TEST operations for the MODES and at the frequencies shown
in Taonle 4.3-1.

4.3.1.2 The logic for the interlocks shall be demonstrated OPERABLE prior to
each reactor startup unless performed during the preceding 92 days. The total
interlock function shall be demonstrated OPERABLE at Teast once per 18 months.

4.3.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip functjon
shall be demonstrated to be within its Timit at least once per 18 months. .
Each test shall include at least one logic train such that both logic trains
are tested 2t least once per 36 months and one channel per function such that
all channels are tested at least once every N times 18 months where N is the
total number of redundant channels in a specific reactor trip function as
shown in the "Total No. of Channels" column of Table 3.3-1.

* Neutron detectors are exempt from response time testing.
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3.3.2 The Engineered Safety Feature Actuation System (ESFAS) instrumentation
channels and interlocks shewn in Table 3.3-3 shall be OPERABLE with their trip
setpoints set consistent with the values shown in the Trip >etpoint column of
Table 3.3-4. |

APPLICA :  As shown in Table 3.3-3.
ACTION:

a. MWith an ESFAS instrumentation channel or interlock trip setpoint less
conservative than the value shown in the Allowable Values column of Table
3.3-4, declare the channel inoperable and apply the applicable ACTION
requirement of Table 3.3-3 until the channel is restored to OPERABLE
status with the trip setpoint adjusted consistent with the Trip Setpoint
value.

b. With an ESFAS instrumentation channel or interlock inoperable, take the
ACTION shown in Table 3.3-3.

RV 1

4.3.2.1 Each ESFAS instrumentation channel shall be demonstrated OPERABLE by
the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations for the MODES and at the freguencies shown in Table 4.3-2.

4.3.2.2 The logic for the interlocks shall be demonstrated OPERABLE during
the automatic actuation logic test. The total interlock function shall be
demonstrated OPERABLE at least once per 18 months.

4.3.2.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the 1imit at least once per 18 months.
Each test shall include at least one logic train such that both logic trains
are tested at least once per 36 months and one channel per function such that
all channels are tested at least once per N times 18 months where N is the
total number of redundant channels in a specific ESFAS function as shown in
the "Total No. of Channels" column of Table 3.3-3.
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3/4.3 INSTRUMENTATION

BASES.
3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM and ENGINEERED SAFETY FEATURE
ACTUATION SYSTEM INSTRUMENTATION

The OPERABILITY of the Reactor Trip and Engineered Safety Feature
Actuation System instrumentation and interlocks ensure that 1) the associated
Engineered Safety Feature Actuation action and/or reactor trip will be
initiated when the parameter monitored by each channel or combination thereof
reaches its setpoint, 2) the specified coincidence logic is maintained, 3) suf-
ficient redundancy is maintained to permit a channel to be out of service for
testing or maintenance, and 4) sufficient system functional capability is
available for protective and ESF purposes from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy and diversity assumed available in the facility design
for the protection and mitigation of accident and transient conditions. The
integrated operation of each of these systems is consistent with the
assumptions used in the accident analyses. The surveillance requirements
specified for these systems ensure that the overall system functional capa-
bility is maintained comparable to the original design standards. The
periodic surveillance tests performed at the minimum frequencies are
sufficient to demonstrate this capability.

The Enginecied Safety Features Actuation System interlocks perform the
functions indicated below on increasing the required parameter, consistent with
the setpoints listed in Table 3.3-4:

P-11 Defeats the manual block of safety injection actuation on low
pressurizer pressure.

P-12 Defeats the manual block of safety injection actuation on low steam
line pressure.

P-14 Trip of all feedwater pumps, turbine trip, closure of feedwater
isolation valves and inhibits feedwater control valve modulation.

On decreasing the required parameter the opposite function is performed at
reset setpoints, with the exception of P-12 as noted below:

P-12 Allows manual biock of safety injection actuation on low steam line
pressure. Causes steam line isolation on high steam flow. Affects
steam dump blocks (i.e., prevents premature block of the noted
function).

The weasurement of response time at the specified frequencies provides
assurance that the reactor trip and ESF actuation associated with each
channel is completed within the time Jimit assumed in the accident analyses.
Response time limits for the Reactor Trip System and Engineered Safety Features
Actuation System are maintained in Tables 7.2-5 and 7.3-16 of the Farley
FSAR, respectively. No credit was taken in the analyses for those channels
with response times indicated as not applicable.

FARLEY-UNIT 1 B 3/4 3-1 AMENDMENT NO.




BASES

INSTRUMENTATION (Continued)

Response time may be demonstrated by any series of sequential, overlapping
or total channel test measurements provided that such tests demonstrate the
total channel response time as defined. Sensor response time verification may
be demonstrated by either 1) in place, onsite or offsite test measurements or
2) utilizing replacement sensors with certified response times.

3,4.3.3 MONITORING INSTRUMENTATION
3/84.3.3.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that 1) the
radiation levels are continually measured in the areas served by the individual
channels and 2) the alarm or automatic action is initiated when the radiation
level trip setpoint is exceeded.

Alarm/trip setpoints for the containment purge have been established for
a purge rate of 5,000 scfm in all MODES and for purge rates of 25,000 scfm and
50,000 scfm in MODES 4, 5, and 6. The containment purge setpoints are based
on a release in which Xe-133 and Kr-85 are the predominant isotopes, on the
10 CFR 20 Appen@ix B, Table 2, MPC values for these isotopes and on a X/Q of
5.6 x 10 sec/m” at the site boundary.

The Alarm/trip setpoint for the fuel storage pool area has been established
based on a flow rate of 13,000 scfm; a release in which Xe-133 and Kr-85 are
the predominant isotopes, on the 10 CFR 20, fppend&x B, Table 2, MPC values
for these isotopes and on a X/Q of 5.6 x 10° sec/m” at th: site boundary.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimum
complement of equipment ensures that the measurements oltained from use of
this system accurately represent the spatial neutron flux distribution of the
reactor core. The OPERABILITY of this system is demonstrated by irradiating
each detector used and determining the acceptability of its voltage curve.

For the purpose of measuring Fn(Z), F o , and F__ a full incore flux map
is used. Quarter-core flux maps, as defined‘?% HCAP~8€*§, June 1976, may be
used in recalibration of the excore neutron flux detection system. Full

incore flux maps or symmetric incore thimbles may be used for monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.
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3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

e

3.3.1 As a minimum, the reactor trip system instrumentation channels and
interlocks of Table 3.3-1 shall be OPERABLE.

APPLICABILITY: As shown in Table 3.3-1.
ACTION:
As shown in Table 3.3-1

SURVEILLANCE REQUIREMENTS

4.3.1.1 tach reactor trip system instrumentation channel shall be demonstrated
OPERABLE by the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and
CHANNEL FUNCTIONAL TEST operations for the MODES and at the freguencies shown
in Table 4.3-1.

4.3.1.2 The logic for the interlocks shall be demonstrated OPERABLE prior to
each reactor startup unless performed during the preceding 92 days. The total
interlock function shall be demonstrated OPERABLE at least once per 18 months.

4.3.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip functjon
shall be demonstrated to be within its 1imit at least once per 18 months.

Each test shall include at least one logic train such that both logic trains
are tested at least once per 36 months and one channel per function such that
all channels are tested at least once every N times 18 months where N is the
total number of redundant channels in a specific reactor trip function as
shown in the "Total No. of Channels"” column of Table 3.3-1.

* Neuiron detectors are exempt from response time testing.
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3/4.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION
LIMITING CONDITION FOR OPERATION

3.3.2 The Engineered Safety Feature Actuation System (ESFAS) instrumentation
channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their trip
setpoints set consistent with the values shown in the Trip Setpoint column of
Table 3.3-4.

APPLICABILITY: As shown in Table 3.3-3
ACTION:

a. With an ESFAS instrumentation channel or interlock trip setpoint
less conservative than the value shown in the Allowable Values
column of Table 3.3-4, declare the channel inoperable and apply the
applicable ACTION requirement of Table 3.3-3 until the channel is
restored to OPERABLE statuc with the trip setpoint adjusted censistent
with the Trip Setpoint value.

b. With an Z5FAS instrumentation channel or interlock inoperable, take
the ACTION shown in Table 3.3-3.

SURVEILLANCE REQUIREMENTS

4.3.2.1 Each ESFAS instrumentation channel shall be demonstrated OPERABLE by
the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations for the MODES and at the frequencies shown in Table 4.3-2.

4.3.2.2 The logic for the interlocks shall be demonstrated OPERABLE during
the automatic actuation logic test. The total interlock function shall be
demonstrated OPERABLE at least once per 18 months.

4.3.2.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the 1imit at least once per 18 months.
tach test shall include at least one logic train such that both logic trains
are tested at least once per 36 months and one channel per function such that
all channels are tested at least once per N times 18 months where N is the
total number of redundant channels in a specific ESFAS function as shown in
the "Total No. of Channels" column of Table 3.3-3.

FARLEY-UNIT 2 3/4 3-15 AMENDMENT NO.



This page intentionally left blank.

FARLEY-UNIT 2 3/4 3-29 AMENDMENT NO.




This page intentionally left blank.

FARLEY-UNIT 2 3/4 3-30 AMENDMENT NO.



This page intentionally left blank.

FARLEY-UNIT 2 3/4 3-31 AMENDMENT NO.




This page irntentionally left blank.

FARLEY-UNIT 2 3/4 3-32 AMENDMENT NO.




3/4.3 INSTRUMENTATION

BASES
3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM and ENGINEERED SAFETY FEATURE
ACTUATION SYSTEM INSTRUMENTATION

The OPERABILITY of the Reactor Trip and Engineered Safety Feature
Actuation System instrumentation and interlocks ensure that 1) the associated
Engineered Safety Feature Actuation action ard/or reactor trip will be
initiated when the parameter monitored by each channel or combination thereof
reaches its setpoint, 2) the specified coincidence logic is maintained, 3) suf-
ficient redundancy is maintained to permit a channel to be out of service for
testing or maintenance, and 4) sufficient system functional capability is
available for protective and ESF purposes from diverse parameters.

The OPERABILITY of these systems is required to provide the overall
reliability, redundancy and diversity assumed available in the facility design
for the protection and mitigation of accident and transient conditions. The
integrated operation of each of these systems is consistent with the
assumptions used in the accident analyses. The surveillance requirements
specified for these systems ensure that the overall system functional capa-
bility is maintained comparable to the original design standards. The
periodic surveillance tests performed at the minimum frequencies are
sufficient to demonstrate this capability.

The Engineered Safety Features Actuation System interlocks perform the
functions indicated below on increasing the required parameter, consistent with
the setpoints listed in Table 3.3-4:

P-11 Defeats the manual block of safety injection actuation on low
pressurizer pressure.

p-12 Defeats the manual block of safety injection actuation on low steam
line pressure.

P-14 Trip of all feedwater pumps, turbine trip, closure of feedwater
isolation valves and inhibits feedwater control valve modulation.

On decreasing the required parameter the opposite function is performed at
reset setpoints, with the exception of P-12 as noted below:

P-12 Allows manual block of safety injection actuation on low steam line
pressure, Causes steam line isolation on high steam flow. Affects
steam dump blocks (i.e., prevents premature block of the noted
function).

The measurement of response time at the specified frequencies provides
assurance that the reactor trip and ESF actuation associated with each
channel is completed within the time limit assumed in the accident analyses.
Response Lime limits for the Reactor Trip System and Enginferea Tafety Features
Actuation System are maintained in Tables 7.2-5 and 7.%-1b of tae Farley
FSAR, respectively. No credit was taken in the analyses for Lhose channels
with response times indicated as not applicable.
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(Cont inued)

Response time may be demonstrated by any series of seguential, overlapping
or total channel test measurements provided that such tests demonstrate the
total channel response time as defined. Sensor response time verification may
be demonstrated by either 1) in place, onsite or offsite test measurements or
2) utilizing replacement sensors with certified response times.

3/4.3.3 MONITORING INSTRUMENTATION
TAT

The OPERABILITY of the radiation monitoring channels ensures that 1) the
radiation levels are continually measured in the areas served by the individual
channels and 2) the alarm or automatic action is initiated when the radiation
level trip setpoint is exceeded.

Alarm/trip setpoints for the containment purge have been established for
a purge rate of 5,000 scfm in all MODES and for purge rates of 25,000 scfm and
50,000 scfm in MODES 4, 5, and 6. The containment purge setpoints are based
on a release in which Xe-133 and Kr-85 are the predominant isotopes, on the
10 CFR 20 Appen@ix B, Table 2, MPC values for these isotopes and on a X/Q of
5.6 x 10°° sec/m” at the site boundary

The Alarm/trip setpoint for the fuel storage pool area has been established
based on a flow rate of 13,000 scfm; a release in which Xe 133 and Kr-85 are
the predominant isotopes, on the 10 CFR 20, @ppend x B, Table 2, MPC values
for these isotopes and on a X/Q of 5.6 x 10 sec/m” at the site boundary.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimum
complement of equipment ensures that the measurements obtained from use of
this system accurately represent the spatial neutron flux distribution of the
reactor core. The OPERABILITY of this system is demonstrated by irradiating
each detector used and determining the acceptabi]ity of its voltage curve.

fFor the purpose of measuring Fq.Z), F , and F__ a ful] incore flux map
i used. Quarter-core flux maps, as defmech WCAP- sé‘la "une 1976, may be
used in recalibration of the excore neutron flux detection system. Full
incore flux maps or symmetric incore thimbles may be used for monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.
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3/4.3 INSTRUMENTATION

3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 As & minimum, the reactor trip systea instrumentation channels and

{nterlocks of Table 3.3-1 shall be OPERABLE.
Ferie—p-

APPLICABILITY: As shown in Table 3.3-1.

ACTION:

As shown in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.3.1.1 Each reactor trip system {nstrumentation channel shall be demonstrated
OPERABLE by the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and
CHANNEL FUNCTIONAL TEST operations for the MODES and at tne freguencies shown
in Table 4.3~1. i '

4.3.1.2 The logic for the interlocks shall be demonstrated OPERABLE prier to
each reactor startup unless performed during the preceding S2 days. The total
interlock function shall be demonstrated OPERABLE at least once per 18 months.

4.3.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip function
shall be demonstrated to be within 1ts 1imit at least once per 18 months.
Fach test shall include at Teast one logic train such that both logic trains
are tested at least once per 36 months and one channe) per function such that
2] channels are tested at least once every N times 18 months where N is

the total number of redundant channels {n a specific reactor trip function as
shown in the “Total No. of channels” column of Table 3.3-1.

¥ e dTRoU DETELTORS LBe EYeMPT FROM ReSPouse TiMe TESTING .
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TABLE 1 }-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

~

\@I_ ONAL UNIT RESPONSE TINE

NanN Reacter Trip Not Applicable
o
2 Pover R Neutron Flux
a. High \ € 0.5 seconds*
b. Low Hot Applicabie

3.  Pover Range, NeutrgFlux,
HBigh Positive Rate \ Not Applicable

&, Pover Range, Neutron Flux,
fiigh Negative Rate

. W Intermediate Range, Neutron HQ Not Appiicable
‘ Source Range, Neutron Flux &E Not Applicable

Not Applicable

o1-t 7/¢
-

7. Overtemperature AT £ 6.0 seconds*

8. Overpover T Not Applicable

W 1737 ATTUOLNFLN P9 SINL

9. Pressurizer Pressure--Lov \ : € 2.0 seconds
i0. Pressurizer Pressure--High \\ € 2.0 second=s
11. Pressurizer Vater Level--High \ Not Applicable

™
\\

# Heutron detectors are exempt [rom response time testing. Response time of the neutr ux signal portion
of the channel shall be measured from detector ovtput or input of first electronic ¢ t in channel.

RN

26
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"ARLE 3.3-2 (Continued)

\\ REACTOR TRI;  TEM_INSTRUMENTATION RESPONSE TIMES
FUNCT IONAL RESPONSE TIME
12. A Loss o\%ﬂ - Single Loop
{Above P- \ < 1.0 seconds
B. loss of Flow -\o Loops
(Above P-7 and be‘ P-8) < 1.0 seconds
13. Steam Generator Water levN-lu < 2.0 seconds
14, Steam/Feedwater Flow Mismatch and
Low Steam Generator Water Level o Not Applicable
15. Undervoltage-Reactor Coolant Pumps Q < 1.2 seconds
16. Underfrequency-Reactor Coolant Pumps 0 < 0.6 seconds
17. Turbine Trip @
A. Low Auto Stop 0il Pressure Mot Applicable
8. Turbine Throettle Valve Closure Mot Applicable
18. Safety Injection Input from ESF \\ Not Applicable
19. Reactor Coolant Pump Breaker Position Trip \t Applicable
20. Reactor Trip System Interiocks Not fcable
21. Reactor Trip Breakers Mot MH\
22. Automatic Trip logic Not Applicable N

WG 1477 ATIVNQILPVILIN I9%d SHi]



INSTRUMENTATION

3/4.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.2 The Engineered Safety Feature Actuation System (ESFAS) instrumentation
channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their trip
setpoints set consistent with the values showd in the Trip Setpoint column of
Table 3.3-4, SnE et h LRGN St howr—t T ebte—d—i-5

APPLICABILITY: As shown in Table 3.3-3.

ACTION:

a. With an ESFAS instrumentation channel or interlock trip setpoint
less conservative than the value shown in the Allowable Values
column of Table 3.3-4, declare the channel inoperable and apply the
applicable ACTION requirement of Table 3.3-3 until the channel is
restored to OPERABLE status with the trip setpoint adjusted consistent
with the Trip Setpoint value.

b. With an ESFAS instrumentation channel or interlock inoperable, take
the ACTION shown in Table 3.3-3.

SURVEILLANCE REQUIREMENTS

$.3.2.1 -tach ESFAS instrumentaticn channel shall be demonstrated OPERABLE by
the performance of the CHANNEL (.cCK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations for the MODES and at the frequencies shown in Table 4.3-2.

§.3.2.2 The logic for the interlocks shall be demonstrated OPERABLE during
the automatic actuation logic test. The total interiock function shall be
demonstrated OPERABLE at least once per 18 months.

4.3.2.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the limit at least once per 18 months.
fach test shal) include at least one logic train such that both Yogic trains
are tested at least once per 36 months and one channel per function such that
811 channels are tested at Jeast once per N times 16 months where N is the
total number of redundant channels in a specific ESFAS function as shown in
the "Total No. of Channels” Column of Table 3.3-3.

FARLEY-UNIT 1 3/4 3-15 AMENDMENT NO. 26
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TABLE 3.3-5

ENGINEERED S/ _TY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

I

/
/

RESPONSE_TIME IN szcon,ol
Manual '

a. Sifety Injection (ECCS)
Feedwater Isolation
Reactor Trip (S1)
Contairment Isolation-Phase “A"
Containment Purge Isolatios
Auxiliary Feedwater Pumps
Service Water System
Containment Air Coolers

b. Containment Spray ,
Containment Isolation-Phase "B "
Containment Purge Isolation

¢. Containment Isolation-Phase “A"
Containment Purge Isolation Q

d. Steam Line Isolation +

Containment Pressure-High
. Safety Injection (EQ
S

feactor Trip {from
Feedwater Isolatign

Containment Is ion~Phase “A"

T O - " o N U o

FARLEY-UNIT 1 3/4 3-29

Not Appl 1cab1e,

Not Applicab
Not Appli e
Not Appl®able
kot jcable
No plicable
Applicable
t Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

270"
2.0
12.0(®)

A A LA KA A

5.0
Not Applicable

¢ 77.0(%) /87,03

< 27.4
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TABLE 3.3-5 (Continued) ,

ENGINEERED SAFETY FEATURES RESPONSE TIMES

, /
INITIATING SIGNAL AND FPUNCTION RESPONSE TIME IN SECO¢

3. Pressurizer Pressure-Low

a. Safety Injection (ECCS) < 27.0'*" 212.0'"!
b. Reactor Trip (from SI) £ 2.0 ,
¢. Feedvater Isolation < 3.9 ,
d. Containme. Isolation-Phase "A" < 17.0'"’ ,

e. Containment Purge Isolation < 3.

£, Auxiliary Feedvater Pumps Not Ap

g- Service Va‘*er System <7

4. Differential Pressure Between Steam Lines-High ,

a. Safety Irjection (ECCS) é 12.0'*'722.0'*
b. Reactor Trip (from SI) £ 2.0
¢, Feedvater Isolation Q < B
d. Containment Isclation-Phase "A" Q < 170" it .00 "
e. Containment Purge Isolation Not Applicable
A Auxiliary Feedvater Pumps Not Applicable
g- Service Vater System < 77.0'*/87.0'®'
5. Steam Flow in Twvo Steam Lines oincident
vith T“q—-Lov-Lov
a. Steam Line Isolation Not Applicable |

6. Steam Line Pressure-l.ov,

a. Safety Injection,CCS) € 12.0'"722.0'
b. Reactor Trip (fffom SI) £ 2.0

¢. Feedvater Is’nion < 32.0'%’

d. Conuinner’ solation-Phase "A" <17.0'*727.0'%’
e. Containmgpt Purge Isolation Not Applicable
K Auxiliggy Feedvater Fumps Not Applicable
g. Servpfe Vater System < 77.0'""/87.0'%’
h.  Stglm Line Isolation £7.0

FARLEY - UNIT 1 374 3-30 AMENDMENT NO. 28, #9.
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TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES ,

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECOND ,
7. Co .ainment Pressure--High-High v ’,

a. Steam Line Isoclation <7.0 ,
8. Containment Pressure--High-High-High

a. Containment Spray < 45.0

b. Containment Isolation-Phase “B" Not A’icable
9. Steam Generator Water Level--High-High ,

a. Turbine Trip .9

b. Feedwater Isolation < 32.0(6)
10. Steam Generator Water Level -~ Low-Low ,

&. Motor-driven Aux. Feedwater Puaps(z) , < 60.0

b. Turbine-driven Aux. Feedwater P 3) < 60.0
11. Undervoltage RCP

a. Turbine-driven Aux. Feedwat < 60.0
12. S.1. Signal

a. Motor-driven Auxilia < 80.0

Feedwater Pumps

13. Trip of Main FeedutorQ

a. Motor-driven Aux. Feelwater Pumps Not Applicable
14. Loss of Power ,

a. 4.6 kv Emerg¥ncy Bus Undervoltage (7)

(Loss of Vgfftage)
b. 4.16 kv rgency Bus Undervoltage (7)

(Degra Voltage)

FARLEY-UNIT 1 3/4 3-31 AMENDMENT NO. 26
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TABLE 3.3-5 (Continued)
TABLE NOTATION /

(1) Diesel generator starting and sequence loading delays included. Respons
time limit includes opening of valves to establish SI path and attai

of discharge pressure for centrifugal charging pumps, and RHR pumps. ,
(2) Cne 2/3 any Steam Generator ,
(3) On 2/3 in 2/3 Steam Generators ,

(4) Diesel generator starting and sequence loading delay not inc d.
Offsite power available. Respone time limit includes openigl of valves to
establish SI path and attainment of discharge pressure fof.ntrifugal
charging pumps.

(5) Diesel generator starting and sequence lToading delays gncluded. Response
time Timit includes opening of valves to establish S)¥path and attainment
of discharge pressure for centrifugal charging p :

(6) Verification shall include testing of all 1nstrt‘nution. the isolation

valves (MOV-3232A, 32328, 3232C) and the control valves (FCv-478, 479,
488, 489, 498, 499). The isolation valves t function within 30 seconds

and the control valves within § seconds.
(7) The respone time sha)l include the ti & associated with the

undervoitage relays as determined in .3-4 plus an additional
second associated with interposing nd circuit operation.

\
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7.2-5 s 7 8- le OF T FalLeV FIAL . ESRCTIVILY

BASES

A

REACTOR TRIP SYSTEM AND ENGINEERED SAFETY FEATURE ACTUATION SYSTEM
INSTRUMENTATION (Continued)

The measurement of response time at the specified freguencies provide:
assurance that the reactor trip and ESF actuation associated with each
channel is completed within the time limit assumed in the accident analyses.
No credit was taken in the analyses for those channels with response times
indicated as not applicable.

Response time may be demonstrated by any series of sequentia), overlapping
or total channel test measurements provided that such tests demonstrate the
total channel response time as defined. Sensor respons. time verification may
be demonstrated by either 1) in place, onsite or offsite test measurements or
2) vtilizing replacement sensors with certified response times.

3/4.3.3 MONITORING INSTRUMENTATION

3/4.3.3.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monitoring channels ensures that 1) the
radiation levels are continually measured in the areas served by the individual
channels and 2) the alarm or automatic action is initiated when the radiation
level t=ip setpoint is exceeded.

Alarm/trip setpoints for the containment purge have been established for
& purge rate of 5,000 scfm in all MODES and for purge rates of 25,000 scfm and
50,000 scfm in MODES 4, 5, and 6. The containment purge setpoints are based
on a release in which Xe-133 and Kr-85 are the predominent isotopzs, on the
10 CFR 296 Appengix B, Table 2, MPC values for these isotopes and on a X/Q of
5.6 x 10 © sec/m” at the site boundry.

The Alarm/trip setpoint for the fue)l storage pool area has deen established
t . don e flow rate of 13,000 scfm; a release in which Xe~133 and Kr-85 are
the predominent isotopes, on the 10 CFR 20._eppendis B, Tabie 2, MPC values
for these isotopes and on a X/Q of 5.6 x 10 ° sec/m” at the site boundry.

3/8.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimum
compiement of equipment ensures that the measurements obtained froa use of
this system accurately represent the spatial neutron flux distribution of the
reactor core. The OPERABILITY of this system is demonstrated by irradiating
each detector used and determining the acceptability of its voltage curve.

For the purpose of measuring Fo(2), Fhy» and F,y @ Tull incore flux map
is used. Quarter-core flux maps, as defined in WCAP-8648, June 1976, may be
used in recalibration of the sxcore ncutron flux detection system. Full
incore flux maps or symmetric incere thimbles may be used for-monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.

FARLEY=UNIT 1 B 3/4 3-2 AMENDMENT NO. €5



3/6 3 INSTRUMENTATION

3/6 3.1 REACTOR TRIP SYSTEM INSTRUMENT®TION

LIMITING CONDITION FOR OPERATION

3.2 7 As a minimum, the reactor trip system instrumentation channels and
interlocks of Tabie 3.3-1 shall be OPERABLE.
P

APPLICABILITY: As shown in Tabie 31,.3-).

ACTION:

As shown in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.2.1.7 Each reactor trip system instrumentation channel shall be demonstratec
OPERAELE by the performance of the CHANNEL CHECK, CHMANNEL CALIBRATICH :nd
EHA¥NEL FUNCTIONAL TEST operations for the MODES and at the frequencii: shown

n Table 4.3-1.

4.3.1.2 The logic for the interlocks shall be demonstrated OPERABLE prior to
each reactor startup unless performed curing the preceding SZ days. The total
interlock function shall be demonstrated OP RABLE at least once per 18 months.

4.3.1.3 The REACTOR TRIP SYSTEM RESPONSE TIME of each reactor trip functjon
shal) be gemonstrated to be within its 1imit at least once per 18 months.
Fach test shall include at least one logic train such that both logic trains
are tested at least once per 36 months and one channel per function such that
all channels are tested at least once every N times 18 months where N is the
total number of redundant channels in a specific reactor trip function as
shown in the “Total No. of Channels” column of Tadble 3.3-1.

w \euTeol DeTECTORS AL E¥EMPT FROM ReSPOMSE TIME TesST dks.

FARLEY-UNIT 2 3411 AMENDMENT KMo,



- TABLE 3.3-2

-
é \\ RES ™ 72 TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES
v
: N
s -""ﬂ‘{‘“’ UNIT RESPONSE TINE
-3 1. Manual tor Trip Not Applicable
ot ~
2. Pover Range.\trou Flux =
a. High € 0.5 seconds* §
b. Low \ Not Applicable
0
3. Pover Range, Neutron Pl-\ R
Bigh Positive Rate -~ Not Applicable f
4. Pover Range, Neutron Flux, ;
Bigh Negative Rate Not Applicable o |
»
E’ - Intermediate Ran_e, Neutron Filux Q Not Applicable 3
v 6. Source Range, Neutron Flux 4) Not Applicable g ]
- 7. Overtemperature AT &o < 6.0 seconds* § N
N
8. Overpover A&T Not Applicable e
i o
9. Pressutizer Pressure--Low \\ € 2.0 seconds "~ i
10, Pressurizer Pressure--Righ \ € 2.0 seconds g .
11. Pressurizer Vater Level--High Mg, Applicable Y

~
S
“

# Neutron detectors are exempt from response time testing. Response time of the neutron flu gnal portion
of the channel shall be measured from detector cutput er input of first electronic component ‘hannel.

I

8 “ON INGWANIWY
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TABLE 3.3-2 (Continved)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIBNgL UNIT

12.

53
14.

15.
16.

3.

18.
19.

21,
22.

D

of Flow - Single Loop
(Na)

8. Loss of F\ ~ Two Loops
(Above P-7 aWg below P-8)

Steam Generator \hteh*l--Lov--Lov

Steam/Feedwater Flow Nim& and
Low Steam Gererator Water Level

Undervolitage-Heactor Coolant P

Underfrequency-Reactor Coolant Pumps s&,

Turbine Trip

A Low Auto Stop 011 Pressure

8. Turbine Throttie Valve Closure
Safety Injection Input from ESF

Reactor Coolant Pump Breaker Position .rip
Resctor Trip System Interlocks

Reactor Trip Breakers

Automatic Trip Logic

2

RESPONSE TIME

< 1.0 seconds

< 1.0 seconds

< 2.0 seconds

Not Applicab

< 1.2 seconds

< 0.6 seconds

Not Applicab
Not Applicab

\ Not Applicab
‘... Not licab
ot Mewiic

No V#cab

Hot Applicab

s 4

I
R
X
le ?
N
&
3
gi
le o
ie F:
Te ~
™
le t:
iy
le ~
le §\
S
S
S
S
Y

~
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INSTRUMENTATION
3/8.3.2 ENGINEERED SAFETY FEATURE ACTUATION SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR CPERATION

3.3.2 The Engineered Safety Feature Actuation System (ESFAS) instrumentation

channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their trip
setpoints set consistent with the values shown in the Trip Setpoint column of

Tabie 3.3-4, - . —3~5

APPLICABILITY: As shown in Table 3.3-3.
ACTION:

a. With an ESFAS instrumentation channel or interlock trip setpoint
Tess conservative than the value shown in the Allowable Values
column of Table 3.3-4, declare the channel inoperable and apply the
applicable ACTION requirement of Table 3.3-3 until the channel is
restored to OPERABLE status with the trip setpoint adjusted consistent
with the Trip Setpoint value.

b.  With an ESFAS instrumentation channe! or interlock inoperable, take
the ACTION shown in Table 3.3-3.

SURVEILLANCE REQUIREMENTS

4.3.2.1 Each ESFAS instrumentation channel shall be demenstrated OPERABLE by
the performance of the CHANNEL CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL
TEST operations for the MODES and at the frequencies shown in Table 4.3-2.

8.3.2.2 The logic for the interlocks shall be demonstrated OPERABLE during
the automatic actuation logic test. The total interlock function shall be
demonstrated OPERABLE at least once per 18 months.

4.3.2.3 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the Timit at least once per 18 months. .
Each test shall include at least one logic train such that both logic trains
are tested at Teast once per 36 months and one channel per function such that
2] channels are tested at least once per N times 18 months where N is the
total number of redundant channels in a specific ESFAS function as shown in
the “Total No. of Channels" Column of Tabie 3.3-3.

FARLEY-UNIT 2 3/4 3-15 AMEDMENT Mo,
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TABLE 3.3-5

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

| Manual

a. Safety Injection (ECCS)
Feedwater Isolation
Reactor Trip (SI)
Containment Isolation-Phase "A"

Containment Purge Isolation

Auxiliary Feedwater Pumps

Service Water System

Containment Air Coolers

b. Centainment Spray

Containment Isolation-Phase "B"

Containment Purge Isclation
c. Containment Isolation-Phase
Containment Purge Isolation
d. Steam Line Isolation

2. Containment Pressure-High

/

FARLEY-UNIT 2

Service
Conta’aent Air Cooler Fan

o

ter System

a. Safety Injection (E

b. Reactor Trip (from SI)

c. Feedwater Isolati

d. Containment Isgjtion-Phase "A"
e. Containment ge Isolation

f. Auxiliary pedwater Pumps

g.

h.

3/4 3-29

RESPONSE TIME IN

/

/

/

Not Applicab

Not App]ic'e
Not App'!’ab]e
Not AVicable
Not’ph‘cable
N’ Applicable
ot Applicable

, Not Applicable

Not Applicable
Not Applicable
Not Appiicable
Not Applicable
Not Applicable
Not Applicabie

27,00V

2.0

32.0(8)
17.0(4727.¢
5.0
ot Applicabie
77.0(4)/87.0
27.4

A ZIA A 01A A A

[ Y

(%)

(5)
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TABLE 3.3-5 (Continued) "
ENGINEERED SAFETY FEATURES RESPONSE TIMES "

TNITIATING SIGNAL AND FUNCTION RESPONSE TIME 184§§8!E95
3. Pressurizer Pressuie-Lov "

a. Safety Injection (BECCS) < 27.0'”/12.0’

b. Reactor Trip (from SI) < 2.0 ,

c. Feedvater Isolation < 32.0'% ,

d. Containment Isolation-Phase "A" < 17.0'*

e. Containment Purge Isolation < 3.0

f. Auxiliary Feedvater Pumps Not gpplicable

g- Service Vater System <g7.0'"" s87.0'"’
4. Differential Pressure Betwveen Steam Lines-High "

a. Safety Injection (ECCS) / < 12.0'"722.0'*

N

< 2.0
Q < 32.0'%
Q ¢ 1.0 127.0' %
Not Applicable
Not Applicable
< 77.0'*'/87.0'"

b. Reactor Trip (from S1)

rsedvater Isolation
Containment Isclation-Phase "A"
Containment Purge Isolation
Auxiliary Feedvater Pumps

m = e a n

Service Vater System

- Steam Flow in Two Steam Li Coincident
with T, --Lov-Lov
a. Steam Line Isolatio Not Applicable
6. Steam Line Pressure-
a. Safety Injecti (ECCS) < 12.0'*'722.0'"’
b. Reactor Trip#from SI) € 2.0
c. Feedvater Jsolation < 32.0'¢
d. Contain tt'lsolalion-Phase ' i < 17,04 297.0'%!
e. ContajgMent Purge Isolation Not Applicable
B AuxipPfiary Feedvater Pumps Not Applicable
g ice Vater System <77.0'" 787.0"'*'
h. team Line Isolation £ 7.0

FARLEY - UNIT 2 3/4 3-30 AMENDMENT NO. 85
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TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES ,,

INITIATING SIGNAL AND FUNCTION

7.

10.

%

12.

3.

14.

Containment Prnssure--Higngigg

a. Steam Line Isolation

Containment Pressure--High-High-High

a. Containment Spray
b. Containment Isolation-Phase “B"

Steam Generator Water Levei--High-High

a. Turbine Trip
b. Feedwater Isclation

Steam Generator Water Level ~-- Low'Lou

a. Motor-driven Aux. Feedwater Puap
b. Turbine-driven Aux. Feedwater

Undervoitang RCP

a. " sine-driven Aux. Fee r

5.1. Sigral

a. Motor-driven Auxili
Feedwater Pumps

Trip of Main Feedwater PumPs
a. Motor-driven Au’ Feedwater Pumps

Loss of Power ,

a. 4.16 kv Eo&oncy Bus Undervoltage
(Loss of Jltage)

b. 4.16 kyfkmergency Bus Undervoltage
(Degrg®ed Valtage)

FARLEY-UNIT 2 3/4 3-31

RESPONSE TIME IN sp#

/
/

/

< 45
No licabl»

/

"'c 2.5

/

32.0(®)

Ia

60.0
60.0

Ia I

3

1A
8
o

Not Applicable

(7)

N



(1)

(3)

(6)

(7)
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TABLE 3.3-5 (Continued) "
TABLE NOTATION ,

/

Diesel generator starting and sequence loading delays inc1uded.‘!‘!:ponse
time 1imit includes opening of valves to establish SI path and #tainment
of discharge pressure for centrifugal charging pumps, and RHQ"uﬂps.

On 2/3 any Steam Generator ,,

On 2/3 in 2/3 Steam Generators "

site power available. Response time limit inclugfs opening of valves to
establish SI path and attainment of discharge ssure for centrifigal

Diesel generator starting and sequence 1oadingn§Eb’y not included. Ofr~
charging pumps.

Diesel generator starting and sequence 1oa“Lg delays included. Response
time 1imit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifug rging pumps.

Verification shall include testi
vaives (MOV-3232A, 3232B, 3232
488, 483, 498, 499). The iso
and the control valves withi

1 instrumentation, the isolation

he control valves (FCV-478, 479,

o®valves must function within 30 seconds
onds.

The response time shall i
undervolitage relays as
second associated with

the time delay associated with the
ned in Table 3.3-4 plus an additional
posing relay and circuit operation.

FARLEY-UNIT 2 3/4 3-32
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BASES

REACTOR TRIP SYSTEM AND ENGINEERED SAFETY FEATURE ACTUATION SYSTEM
!NSTEUFENTKTiﬁN Zfont!nueds

The measurement of response time at the specified frequencies provides
assurance that the reactor trip and ESF actuation associated with each
channel is completed within the time limit assumed in the acuident anaiyses.
No credit was taken in the analyses for those channels with response times
indicated as not applicable.

——— ———

Response time may be demonstrated by any series of sequential, overlapping
or total channel test measurements provided that such tests demonstrate the
total channel response time as defined. Sensor response time verification may
be demonstrated by either 1) in place, onsite or offsite test measurements or
2) uvtilizing replacement sensors with certified response times.

3/4.3.3 MONITORING INSTRUMENTATION

3/8.3.3.1 RADIATION MONITORING INSTRUMENTATION

The OPERABILITY of the radiation monituring channels ensures that 1) the
radiation levels ar2 continually measured in the areas served by the individual
channeis and 2) the alarm or automatic action is initiated when the radiation
level trip setpoint is exceeded.

Alarm/trip setpoints for the containment purge have been established for
a8 purge rate of 5,000 scfm in al) MODES and for purge rates of 25,000 scfm and
50,000 scfm in MODES 4, 5, and 6. The containment purge setpoints are based
on a release in which Xe=133 and Kr-85 are the predominent isotopes, on the
10 CFR ZQG Appengix B, Table 2, MPC values for these isotopes and on a X/Q of
5.6 x 10 " sec/m” at the site boundry.

The Alarm/trip setpoint for the fuel storage pool area has been estab)ished
based on a flow rate of 13,000 scfm; a release in which Xe-133 and Kr-85 are
the predominent isotopes, on the 10 CFR 20,_gppendi5 8, Table 2, MPC values
for these isotopes and on a X/Q of 5.6 x 10 © sec/m” at the site boundry.

3/4.3.3.2 MOVABLE INCORE DETECTORS

The OPERABILITY of the movable incore detectors with the specified minimum
compiement of equipment ensures that the measurements obtained from use of
this system accurately represent the spatial neutron flux distribution of the
reactor core. The OPERABILITY of this system is demonstrated by irradiating
each detector used and determining the accep’ bility of its voltage curve.

For the purpose of measuring FQ(Z). F:H' and ny a full 1nco{o flux map
is used. Quarter-core flux maps, as defined in WCAP-B8648, June 1976, may be
used in recalibration of the excore neutron flur detection system. Full
incore flux maps or symmetric incore thimbles may be used for monitoring the
QUADRANT POWER TILT RATIO when one Power Range Channel is inoperable.

FARLEY-UNIT 2 B 3/4 3-2 AMENDMENT NO.
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7.2.3.1

FNP-FSAR-7

- PAGE 1 OF 11 -

Inservice Tests and Inspections

Periodic surveillance of the reactor trip system is performed
to ensure proper protective action. This surveillance consists
of checks, calibrations, -ameé channel functional testing,which

are summarized as fcllows:

A.

B.

C.

nd/or trip initiating action.
b [j:%ﬁ ; Cuabi. FOJCTIOML TesSTiks,

7:.2.3.2

Checks

A check consiets of a gualitative determination of
acceptabil.ty by observation of channel behavior
during operation. It includes comparison of the
channel with other independsnt channels measuring the
same variable. Failures such as blown instrument
fuses, defective indicators, or faulted amplifiers are
noticeable by simple observation of the functioning of
the instrument or system. Furthermore, in many cases
such failures are revealed by alarm or annunciator
action, and a check supplements this type of
surveillance.

Calibratien

A channel calibration consists of adjustment of
channel output such that it responds, within
acceptable range and accuracy, to known valves of the
parameter which the channel measures. Calibration
encompasses the entire channel including alarm and/or
trip; it also includes the channel functional testing
discussed below. 7%hus, the calibration ensures the
acguisition and presentation of accurate information.

Channel Functional Testing

A channel functional test consists of injecting a
simulated signal intc the signal conditioning portion
of the channel to verify its operability, including

minimur freguency for checks, calibration, Yand
testing are defined in the plant technical
specifications.

Feriodic Testing of the Nuclear Instrumentation
System

The following pericdic tests of the nuclear instrumentation
system are performed:

sut Bespoasie TiMe TEITING
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- PAGE 2 OF 11 -

Response time testing consists of any series of sequential, overlapping or total
channel test measurements provided that such tests demonstrate the total channel
response time as defined in the Technical Specifications. Sensor response time
verification may be demonstrated by either 1) in place, onsite or offsite test
measurements or 2) utilizing replacement sensors with certified response times.
The measurement of response time at the specified frequencies provides assurance
that the reactor trip associated with each channel is completed within the time
limit assumed in the accident analyses. The response time limits for the
reactor trip system are provided in Table 7.2-5.



TABLE 332 7.2-5 (smesr 106 2)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TINES

FUNCTIONAL UNIT

Hanual Reactor Trip

Pover Range, Neutrom Flux
a. HBigh

b. Lovw

Pover Range, Neutron Flux,
figh Positive Rate

Pover Range, Neutron Flux,
Bigh Negative Rate

Interw=d'ate Range, Neutron Flux
Source Range, Neutron Flux
Overtemperature AT

Overpover &7

Pressurizer Pressure--Lov
Pressurizer Pressure--Righ

Pressurizer Vater Level--High

RESPONSE TINE

Not Applicable

< 0.5 seconds*
Hot Applicable

Not Applicable

Not Applicable
Not Applicable
Not Applicable
€ 6.0 seconds*
Not Applicable
€ 2.0 seconds

€ 2.0 seconds

Not Applicable

LIV oS

€ 39vd -

% Neutron detectors are exempt [rom response time testing. Response time of the meutron flux signal partion
. of the channel shall be measured from detector output or input of first electronic component in chamiel.

B
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TABLE 3v3=d-{Continued) 7.2-5 (neeT 208 2)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE_TIME

12. A. Loss of Flow - Single Loop
(Above P-8) < 1.0 seconds

B. Loss of Flow - Two (oom

{Above P-7 and below P-8) < 1.0 seconds

13. Steam Generator Water Level--LowLow < 2.0 seconds
18, Stesm/Feedwater Flow Mismatch and

Low Steam Generator Waler Level Not Applicable
15. Undervoltage-Reactor Coolant Pumps < 1.2 seconds
16. Underfrequency-Reactor Coolant Pumps < 0.6 seconds
17. Turbine Trip

A. Low Auto Stop 011 Pressure Mot Applicable

B. Turbine Threttle Valve Closure Mot Applicable
18. Safety Injection Input from ESF Mot Applicable
19. Reactor Coolant Pump Breaker position Trip Mot Applicable
20. Reactor Trip System Interiocks Mot Applicable
2. lul:tor Trip Breakers Not Applicable
22. Automatic Trip Legic Mot Applicable

= [T 40 ¢ 39%d -

L-IV5S -dpd
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- PAGE 6 OF 11 -

INSERT 2

Response time testing consists of any series of sequential, overlapping or total
channel test measurements provided that s ~h tests demonstrate the total channel
response time as defined in the Technica' »specifications. Sensor response time
verification may be demonstrated by eitt .r 1) in place, onsite or offsite test
measurements or 2) utilizing replacement sensors with certified response times.
The measurement of response time at the specified frequencies provides assurance
that the reactor trip associated with each channel is completed within the time
limit assumed in the accident analyses. The response time limits for the
Engineered Safety Feature Actuation System are provided in Table 7.3-16.
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- PAGE 7 OF 11 -
ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS

, [ Manua

Safety Injection (ECCS)
Feedwater Isclation

Reactor Trip (51)

Containment Isolation-Phase “A"
Containment Purge I1solation
Auxiliary Feecwater Pumps
Service Water System
Containment Air Coolers

- Containment Pressure-High

:
b
4
d
..
f
¢
h

< FARLEY'EIT Ig

catety Injection (ECCS) < 27,01
Reactor Trip (from SI) <2.0 :
Feecdwater Isclation < 32.0(‘)
Containment Isclation-Phase A" < \7.0(‘)IZ7Q0(5)

Containment Purge Isolation
Auxiliary Feedwater Pumps
Service Water System
Containment Air Cooler Fan

Wot Applicable
Not Applicable
Not Applicable
Mot Applicable
Not Applicadble
Not Applicable
Kot Applicabdble
Not Applicable

b. Containment Spray Not Applicable
Containment lsclatior-Phase "g" Not Applicable
Containment Purge Isclation Not Applicable

¢. Containment 1solation-Phase "A" Mot Applicable
Containment Purge Isolation Not Applicable

4. Stesm Line Isolation Not Applicable

< 5.0
Not Applicable

< 7704787,

€ 27.4
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TABLE d-d-S-iConsinuedd T.9-16 (SHeetT 2r08MY OF 11 -
ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SICNAL AND FUNCTION

3. Pressurizer Pressure-Lov
Safety Injection (ECCS)
Reactor Trip (from SI)
Feedvater Isolation

Containment Isclation-Phase "A"
Containment Purge Isolation
Auxiliary Feedwvater Pumps

m o8 O N T e

Service Vater Systenm

4. Differential Pressure Betveen Steas Lines-Bigh
Safety Injection (ECCS)

Reactor Trip (from SI)

Feedvater Isolstion

Containment Isolation-Phase "A"
Containment Purge Isolation

Auxiliary Feedvater Pumps

M e 8 O N O e

Service Vater Systenm

5. Steam Flov in Tvo Stesn Lines-Bigh Coincident
vith T..'--Lov-Lov

8. Stean Line Isolation

6. Steam Line Pressure-Low

Safety Injection (ECCS)

Reactor Trip (from SI)
Feedvater Isolation
Containment Isclation-Phase "A"
Containment Purge Isolation
Auxiliary Feedvater Pumps
Service Vater System

Steaz Line Isolation

M e 8 O N Tk

RESPONSE TIME IN SECONDS

< 27.0'* ' nn2.0""’
< 2.0

< 32.0'"

< 17.0'"’

< 5.0

Not Applicable

< 717.0'"/87.0""'

< 12.0'*"722.0'"
< 2.0

< 32.0'%’

< 17.0'*" 270"
Not Applicsble
Not Applicable

< 77.0'" 787.0"%

Not Applicable |

< 12.0'*'722.0'%
< 2.0

< 32.0'%’

< 17.0'" ' 727.0'
Not Applicable
Not Applicable

< 717.0'" 787.0'"
<17.0 .
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TABLE SranbiSonsinvesy 7.3-10o (ST P F ).
ENGINEERED SAFETY FEATURES RESPONSE T!Ei

INITIATING SIGNAL AND FUNCTION RESPONSE YIME IN SECONDS

7. Containment Pressure--High-High
s. Stean Line Isolation <7.0

8. Containment Pruwn--ﬂigh-Mgh-Nigh

a. Containment Spray < 45.0

b. Containment Isolation-Phase “B" Not Applicable
g. Steam Generator wWater Level==High-High

a. Turdine Trip 2.5

b. Feedwater Isolation < 32.0“)
10. Steam Generator Water Level == Low=Low

a. Motor-driven Aux. Feedwater P\.-psu) < 60.0

b. Turbine-driven Aux. Feedwater Pu.-p(” < 60.0
11. Undervoltage RCP

a. Turbine-driven Aux. Feedwater Pump < 60.0

12. §.1. Signe}

a. Motor-griven Auxiliary < 60.0
Feeowater Pumps

13. Trip of Main Feedwater Pumps

a. Motor-driven Aux. Feedwater Pumps Not Applicable
14. Loss of Power
a. 4.16 kv Emergency Bus Undervoltage (7N
(Loss of Voltage)
b. 4.16 kv Emergency Bus Undervoltage (7

(Degraded Voltage)
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TABLE 3-3ab-itontioves) 7.3-lo (SeT 405 4)
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TABLE NOTATION

(1) Diese! generator starting and sequence loading delays inciuded. Response
time limit includes opening of valves to estadlish SI path and sttainment
of discharge pressure for centrifugal charging pumps, and RHR pumps.

(2) One 2/3 any Stean Generator
(3) On 2/3 {n 2/3 Stean Generators

(4) Diese) generator starting and sequence loading delay not included.
Offsite power available. Respone time limit includes opening of valves to
estadblish SI path and attainment of discharge pressure for centrifugel
charging pumps.

(5) Diese) generator sterting and sequence lcading delays included. Response
time 1imit includes opening of valves to establish SI path and attainment
of discharge pressure for centrifugsl charging pumps.

(6) Verification shall include testing of all {nstrumentation, the isclation
valves (MOV-3232A, 32328, 3232C) and the control valves (FCv-478, 47§,
488, 489, 458, 495). The isolation valves must function within 30 seconds
and the contro)l valves within § seconds.

(7) The respone time shall include the time delay sssociated with the
underve)tage relays as determined in Tadle 3.3-4,plus an sdditional
second associated with interposing relay and ciigfit operation.

OF THe TeewilicolL SPECIF icaToul

\—.‘ :
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A reacter trip signal acts tc open two trip breakers connected

in series vhich feed power to the control rod drive mechanisns §
(CRDMs). The loss of power to the mechanism coils causes the
pechanisns to release the rod cluster control assemblies

(RCCAs) which then fall by gravity into the core. There are
various instrumentation delays associated with each trip
function, including delays in signal actuation, in opening the
trip breakers, and Jn the release of the rods by the

pechanisms. The total delay tc trip is defined as the time delay
from vhen the monitored parameter reachos the trip setpoint until
the rods are free and begin to fall. The setpoint study is
performed in the course of finalizing the design of the plant;
however, many of the accident analyses in this chapter
conservatively do not take credit for the control systems.

Table 15.1-3 refers to the overtempersture and overpower AT trip
shown in figure 15.1-1A.

of VANTAGE 5 fuel. The associated OTAT f(Al) penalty is shown in
figure 15.1-1B.

For all the reactor trips, the difference between the trip
setpoints assumed in the analysis and the nominal trip setpoints
account for instrumentation channel error and setpoint error.

The plant technical specifications specify the nominal trip
setpoints. 4 The calibration of protection system channels and the
periodic ddtermination of instrument response times are in

sccordancelwith the plant technical s ciﬁntiox’u&.

These trip setpoints bound the transition cores and a full core |
P IS TEMS AlE

s & iMe LIMiTS FOt
MANTENRD IN TABLE 72-5.
15.1.4 INSTRUMENTATION DRIFT AND CALORIMETRIC ERRORS

The VANTAGE $ fuel design features, the modified safety analysis
assunptions, and the application of new methodologies (i.e.,
RTDP, WRB~1, and WRB-2) as discussed in section 4.4 (vith respect
to the changes asscciated with the instrument uncertainties fo:
the NSSS control paranmeters of power, pressure, temperature, and
flow) are covered in reference 2.

15.1.5 ROD CLUSTER CONTROL ASSEMBLY INSERTION CHARACTERISTIC

The negative reactivity insertion following a reactor trip is a
function of the acceleration of the RCCAs and the variation in
rod worth as a function of rod position. With respect to
accident analyses, the critical parameter is the time from the
start of insertion up to the dashpot entry or approximately 85
percent of the rod cluster travel. For accident analyses, it is
conservatively sssumed that the insertion time to dashpot entry is

15.1-9 REV 11 €/§53



