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The attached markups reflect the incorporation ot the
pending amendment requests for Generic Letter 87-08 and
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Reactor Trip System Interlocks

The Reactor Trip System Interlocks perform the following functions:

P<6 On increasing power, P-6 allows the manua® block of the Source Range
Reactor trip (1.a., prevents premiture block of Source Range trip),
provides an automatic backup block for Source Range Neutron Flux
doubiing, and the manua’ blozk that de-energiies the high voltage to
the Source Range detecturs. On decreasing power, Sou:ce Range Leve)
trips and Neutron Flux doubling circuits are automstically reacti-
vated and high voltage restored.

P-Iﬂfﬁn increasing power, P-7 automatically enables Reactor trips on low
flow in more than one reactor coolant loop, more than one reactor
coolant pump breaker open, reactor coolant pump bus undervoltage and
underfrequency, Furbime-trip, pressurizer low pressure and pressurizer
high level. On decreasing power, the above listea trips are auto-
matically blocked,

P-lifsn incrs sing power, P-8 automatically enables Reactor trips on low
{low in one or more reactor coolant loops and Turbine trip. On de-
creasing power, the P-2 automatically blocks the single loop Tow flow
trip and Turbine trip.

P<10 On increasing power, P-10 allows the manua) block of the Intermediate
Renge neactor trip and the Low Setpoint Power Range Reactor trip;
and automatics)ly blocks the Source Range Reactor trip and provides an
automatic backup function to de-energize the Source Range high voltage

“power. ~ On decreasing power, the Intermediate Range Reactor trip and
the Low Sctnoint Power Range Reactor trip are automatically reactivated
and Source Range hign voltage to the detectors is restored {f power
decreases below the P-6 setpoint. Provides input to P-7,

D ——— T

P-13 Provides input to P-7,

#h-Beactor trip-on-Furbine-trip-is-enabied -above F-7 (10%) vt H-the modvfi-—
~catton—te-inplemented - which-enablesReactor-trip-on-turbine-trip-sbove—P-6-
£ IN—
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TABLE 3,3-1 (Continued)
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CHANNELS  APPLICABLE
OPERABLE MODES

MINIMUM

YSTEM INSTRUMENTATIOM
CHANNELS
T0 TRIP

DF CHANNELS

TOTAL NO.

1

2/loop in 2/%o0p in

[ 3/100p

each oper-

ating 'oop ating loep

any oper-

2/%00p in 2/%o0p in i

3/loop

two oper- each oper-

ating loops ating loop

REACIOR TRIP

FUNCTIONAL UNIT

Pressurizer Pressure-High

10.

Water Level-High

{Above P-7)

11 Pressurizer

BYRON = UNITS 1 & 2

12. Reactor Coulant Flow-Low

a. Single Loop (Above P-8)

b. Two Loops {Above P-7 and

|

below P-8)

2

1,

2/stm. gen. 3/sta. gen.
in any each

12, Steam Generator Water
fevel-iow Low

stm. gen.

operating operating

stm. gen.

i‘/sh. gen.

4-1/bus

14. Undervclitzge-Reactor Coolant
Pumps (Above P-7)

4-1/bus

15. Underfreguency-Reacter Coclant
Pumps (Above P-7)

e

a. Emergency Trip Header Pressure

b. Turbine Throttie Valve Closure

16. Turbine Trip
(At ve——F—ad P-8)CEED—

e g W
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TABLE 3.3-1 (Continued)
TABLE NOTATIONS

*With the Reactor Trip System breakers in the closed position and the
Control Rod Drive System capable of rod withdrawa),
KOG -GuFing-reaclor .
—slartup. -
REAThese channels—also-provide inputs to £5FAS.— The Action-Statement—forthe—

-ohoono4o-4n~¥ab4o-aro-i-+t~no¢o-eonoofv'e4v'—cne7-thoftiaf'-contro+*+ng———~

##Be’ow the P-6 (Intermediate Range Neutron Fiux Interlock) Setpoint.

##¥Below the P-10 (Low Setpoint Power < snge Neutron Flux Interiock) Setpoint.
@henever the Reactor Trip Bypass Breaxers are racked in and closed for bypass~ %3;
ing a Reactor Trip Breaker.

ACTION STATEMENTS

ACTION 1 = With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channe!
to OPERABLE status within 48 hours or be in HOT STANDBY within
the next 6 hours.

ACTION 2 = With the number of OPERABLE channels one less than the Tota)
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channe) is placed in the tripped condition
within & hours;

b.  The Minimum Channels OPERABLE requirement is met; however,
the incperable channe! may be bypassed for up to 4 hours
for surveillance testing of other channels per Specification
4.3.1.1; and

¢. Either, THERMAL POWER is restricted to less than or equal
to 75% of RATED THERMAL POWER and the Power Range Neutron
Flux Trip Setpoint is reduced to less than or equal to
85% of RATED THERMAL POWER within 4 hours; or, the
QUADRANT POWER TILT RATIO is monitored at least once per
12 hours per Specification 4.2.4.2.

ACTION 3 = With the number of channels OPERABLE one less than the M1nimum
Channels OPERABLE requirement and with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range Neutron Flux Interlock)
Setpoint, restore the inoperable channel to OPERABLE
status prior to increasing THERMAL POWER above the P-6
Setpoint; and

b.  Above the P-6 (Intermediate Range Neutron Flux Interlock)
Setpoint but below 10% of RATED THERMAL POWER, restore the
inoperable channel to OPERABLE status prior to fncreasing
THERMAL POWER above 10% of RATED THERMAL POWER.

BYRON = UNITS 1 & 2 3/4 3-5 Amendment No. P



TAELE 3.3-1 ‘Continutdz
ACT ontinued)

ACTION 4 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement suspend ail operations involving
positive reactivity changes.

ACTION 5 = With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement restore the inoperable channel to
OPERABLE status within 48 hours or within the next hour open the
reactor trip breakers, suspend all operations involving positive
reactivity changes, and verify valves CV=111B, CV-8428, CV-8439,
CV-8441 and (V-B435 are closed and secured in position. With
no channels OPERABLE verify complianze with the SHUTDOWN MARGIN
requirements of Specification 3.1.1.1 or 3.1.1.2, as applicable,
and take the actions stated above within 1 hour and verify
compliance at least once per 12 hours thereafter.

ACTION 6 - With the number of OPERABLE channels one less than the Tota)
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition
within 6 hours; and

b.  The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 4 hours
for surveillance testing of other channels per
Specification 4.3.1.1.

ACTION 7 - Deleted

ACTION 8 - With less than the Minimum Number of Channels OPERABLE, within
1 hour determine by observation of the associated permissive
annunciator window(s) that the interlock is in its required state
for the existing plant condition, or apply Specification 3.0.3.

restore tne inepirabie channe' 1o OPERABLE status within § heuts, er

ACTION § = With the number of OPERABLE(channels one less than the Minimum
Channels OPERABLE requirement™.be in at least HOT STANDBY

(EEE:EEEZ)‘GTTF ny6 hours; however, one cRannol may be bypassed for up to

Y7 hours for surveillance testing per Specification 4.3.1.1,

provided the cther channel is OPERABLE.

ACTION 10 - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or open the Reactor trip
breakers within the next hour.

ACTION 11 - With the number of OPERABLE channels less than the Tota! Number
of Channels, operation may continue provided the inoperable
channels are placed in the tripped condition within {;hours. ‘

ACTION 12 - a.  With one of the diverse trip features (Undervoltage or
Shunt Trip attachment) incperable, restore it to OPERABLE

BYRON = UNITS 1 & 2 3/4 3-6 Amendment No. 3¢




TABLE 4.3-1
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:FWTIML UNIT

™1. Manual Reactor Trip

2. Power Range, Neutron Flux

a. High Setpoint

b. Low Setpoint

fad
e
3. Power Range, Neutron Flux,
:.‘: High Positive Rate
4. Power Range, Neutron Flux,
High Negative Rate
5. Intermediate Range,
Neutron Flux
6. Source Range, Neutron Flux
7. Overtemperature AT
§8. Overpower AT
2
59. Pressurizer Pressure-lLow
= (Above P-7)
310. Pressurizer Pressure-High
x11. Pressurizer Water Level-High

(Above P-7)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
CHECK  CALIBRATION  TEST TEST LOGIC TEST 1S REQUIRED
NA. NA. HA. R(14) N.A. 1, 2, 3%, &*, s'l
s D(2, ). Q NA. N.A. 1, 2
M(3, 4),
Q(4, 6),
R(4
s R(4 NA. N.A. e, 2
NA aca®” NA. N.A. 1. 2
N.A ) Q N A N.A. 1, 2
3 rea. saft Q N.A. nA. 1498 2
s R(4, sb,a’& Q9) N.A. N.A 2#%, 3,4, 5
s R Q NA. NA. 1, 2 |
s & Q WA VR :
3 & of NA. NA 1
s & Q NA. N.A. 1, 2
s & 0 N.A. N.A. 1




TABLE 4.3-1 Continsed)

f<-]
.
§ REACTOR TRIP SYSTEM INSTRUMENTATION SURVE I!LANCE REQUIREMENTS
é RIP
= ARALOG ACTUATING MODES FOR
= CHANNE L DEVICE WHiCH
. CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION SURVE TLLANCE
,rm JONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
"™ 12. Reactor Coolan. Flow-low S 13 Q N.A N.A. 1
13. Steam Generator Water level- & p/ c'fv)’ NA. NA 1, 2
Low-Low
14. Undervoltage-Reactor Coolant  N.A. R NA. @5(10) NA 1
: Pumps {Above P-7)
2 15. Underfrequency-Reactor N.A. B N.A 9(10) HA 1
: Coolant Pumps (Above P-7)
S16. Turbine Trip (Above P~F—py p-§) s —
a. Emergency Trip Header N.A - N.A. S/u(1, 10) N.A 1
Pressure
b. Turbine Throttle Valve N.A. B N.A. S/u(1, 19) N.A 1
Closure
17. Safety Injection Input from N.A N.A. N.A. R N.A. 5 &
ESF
18. Reactor Cosclant Pump Breaker N.A. N.A. N.A R N.A. 1
,.!3: Position Trip (Above P-7)
=
$ 19. Reactor Trip System Interlocks
= a. Intermediate Range . &
; Neutron Flux, P-6 NA. R(e) 4 = N.A. N.A e L
o b. low Power Reactor ,9,
x Trips Block, P-7 NA R(4)T S48 R NA N.A 1
c. Power Range Neutron
Flux, P-8 N.A nu)é’/ G483 & N.A NA 1

s o e —————

—— -t ——————
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REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE 4.3-1 (Continued)
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9.

Reactor Trip System Interlocks {Continued)

d. Llow Setpoint Power Range
Neutron Flux, F-10

e. Turbine lmpulse Chamber
Pressure, P-13

Reactor Trip Breaker

Automatic Trip and interlock
Logic

Reactor Trip Bypass Breakers

TRIP
ANALOG ACTUAT ING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
CHECK  CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
MA m@“ PP NA NA. 1,2
N.A. l@/ R e N.A N.A 1
NA NA NA. " (11) NA 1, 2, 3*, &=, s*;
NA NA NA NA M) 1,2, 3% & st
NA HA NA (15).R(16) NA. 1, 2, 3%, e~ s*}



The (nrhal Sinple pe.nt rm»«}wm-; of (ncore to excere AVIAL FLUY. DIFFECEICE
c(‘“ewm a. rc?uu‘-% O;uhlat shail be "u"tf med Prior to exceed 16 % or

RATED ' THERMAL POWER, "Otheruice the )

TABLE 4 3-1 (Continued)
TABLE NOTATIONS

*With the Reactor Trip System breakers closed and the Contro) Rod Drive
System capable of rod withdrawal.

LiThese channels aleo provide inputs te ESFAS. - The Operational Test Frequeney l
for these channels in Table 4.3+ is more conservative and, therefore,
~controiiing-

MEEA Reactor trip on Turbioe-Lrip is enabled above Bl (10%) wntil-the modificas
Alondiinplonented whichonables-Reactor trip on Turbine Lrip above Pe8 {30%).
mema may be-extended to-3é monthy-forLyeled— |
##Below P-6 (Intermedia*e Range Neutron Flux Interlock) Setpoint.
#¥¥Below P-10 (Low Setpoint Power R‘ngc Neutron Flux Interlock) Setpoint.
(1) 1f not performed in previous % days. |

\ (2) Comparison of calorimetric to excore power indication above 15% of RATED
\ THERMAL POWER. Adjust excore channe) gains consistent with calorimetric
\ pawer if absolute difference is greater than ZX. The provisions of Speci-.

\\‘ f.cation 4 0.4 are not applicable for entry into MODE 2 or 1. Gha be e /
(3)

i ———

Fingle poin. comparison of incore to excore AXIAL FLUX DIFFERENCEYabove |
15% of RATED THERMAL POWER. Recalibrate 1f the absolute difference is

greater than or equal to 3X. The provisions of Specification 4.0.4 are

not applicable for entry into MODE 2 or 1./ |

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.

(5a) Initial plateau curves shal) be measured for each detector. Subsequent
plateau curves shall be obtained, evaluated and compared to the initial
curves. lor the Intermediate Range and Power Range Neutron Flux channels
;gatp;ovis;ons of Specification «4.0.4 are not applicable for entry into

or 1.

(5b) With the high voltage setting varied as recommended by thé manufacturer,
an initia) discriminator bias curve shal) be measured for each detector,
Subsequent discriminator bias curves shall be obtained, evaluated and
compared to the initial curves.

(6) Incore = Excore Calibration, above 75% of RATED THERMAL POWER. The provi-
sions of Specification 4.0.4 are not applicable for entry into MODE 2 or 1. |

(7)~ facﬁltraﬁn shall be tested at least every 62 days on a STAGGERED TEST BASIS.

L) s

(R) A H-m\—’mpmm»m1&o the interlock Setpoint the required -
ANALOG CHANREL OPERATIONAL-TEST shatl consist of verifying that the inter-
Tock-4a-in-the required-state by observing the permissive annunciator window

(9) Surveillance in MODES 3*, 4* and 5* shal) also include verification that
permissives P-6 and P-10 are in their required state for existing plant
conditions by observation of the permissive annunciator window. —Surveils
-o4—4@%&~&h§0—0'~equ04~40~0a~iacac060«0!—&~460—&h0~500a&~&0$0—uilb£u-b-
Alminute period .-

Fon 4 ¢ ?“:R!‘ £ J -{&\_s su.-v;,.\\anc,e $ mcr\"“\‘ S‘T\'L“ Mean a:t_ l%‘:t once f'ﬁ”'

3 EFPD. ¢ 24 hour CL"'"\F'th time Ff‘Wlﬁ' ns of 'f;“\f(.(:l(]\*\m\. 40.3
are nerappelicable,

BYRON = UNITS 1 & 2 3/4 3-12 AMENDMENT NO. M4
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TABLE 4.3-1 (Continued)
TABLE NOTATIONS

(10) Setpoint verification is not applicable.

(11) The TRIP ACTUATING DEVICE OPERATIONAL TEST shal) be performed such that
each train is tested at least every 62 days on a STAGGERED TEST BASIS and
following maintenance or adjustment of the Reactor Trip Breakers and
shall include independent verification of the OPERABILITY of the
Undervoltage and Shunt Trip Attachments of the Reactor Trip Breakers.

Net .
(12) MMWWM

Beron Diiution-Doubling test signalCVES valves— 112D -and £-open—and—
1128-and L close-within 30 seconds,

(13) CHANNEL CALIBRATION shall include the RTD bypass loops flow rate.

(14) Verify that the appropriate signals reach the Undervoltage and Shunt Trip
Relays, for both the Reactor Trip and Bypass Breakers from the Manua)

I;12az:l2:::;;*'fg::::i:‘::::::::::jo#~th4i~4unu0#llancowaoqu#aonoat~£oc-
1o be completed prior Lo Lthe startup

Following the third refueling outage for Unit 1 and the second refueling
ou&aqofzz;-0n4&-¢~ :

(15) Manual Shunt Trip prior to the Reactor Trip Bypass Breaker being racked
in and closed for bypassing a Reactor Trip Breaker.

(16) Automatic Undervoltage trip. Jnitial-performance of-this surveillance..
¥ -

N N

NN

BYRON = UNITS 14 2 3/4 3-12a AMENOMENT NO. 24
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TABLE 3 3-3

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

|

Safety Injection (Reactor
Trip, Feedwater Isolation,
Start Diesel Generators,
Containment Cooling Fans.
Control Room Isolation,
Phase "A™ Isclation, Turbine
Trip, Auxiliary Feedwater,
Contairment Vent Isolation,

and Essential Service Water).

a. HManual Initiation

b. Automatic Actuation
Logic and Actuation
Reiays

c. Contaimment
Pressure-High-1

d. Pressurizer Pressure-
Low (Above P-11)

e. Steam Line Pressure-
Low (Above P-11)

Containeent Spray

a. Manual Initiation

b. Automatic Actuation
Logic and Actuation

Relays

& Containment Pressure-
High-3

MINTMU™
TOTAL NO. CHANNELS CHANNELS
OF CHANNELS 10 IRIP OPERABLE
2 1 2
2 1 2
3 2 2
4 2 3
3/steam 1ine 2/steam line 2/steam line
any steam
line
2 pair i pair 2 pair
2 1 2
4 2 3

APPLICABLE
MODES ACTION
1, 2, 3, 4 18
1,2, 3, 4 14
1, 2, 3 -
1, 2, 195
1, 2, 3 e
1,2, 3. 4 18
1,2, 3. 4 14
1, 2, 3 16
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES SACTUATION SYSTEM INSTRUMENTATION

FUNCT.ONAL UNIT

4.

Steam Line Isoiation

a.

.‘a

Manual Initiation
1) Iindividual

2) System
Automatic Actuation
Logic and Actuation
Relays

Contaiament Pressure-
High-2
Steam Line

Pressure-iow
{above P-11)

Steam iLine Pressure -
Negative Rate-High
(below P-11)

Turbine Trip &
Feedwater Isolation

Automatic Actuation
Logic and Actuation

Relays

Steam Generator
Water level-

High-High (P-14)

Safety Injection

TOTAL NO.
OF CHANNELS

CHANNELS
T0 TRIP

1/steam iine

3/steam line

3/steam line

- 4/stm. gen.

requirem.nts.

1/steam line

1
1

2

2/steam line
any steam
line
2/steam line

any steam
Tine

2/stm. gen.

in any oper
ating stm.

gen.

MINIMUM
CHANNELS
OPERABLE

1/operating
steam line
2

2

2

2/steam line

2/steam line

3/stm. gen.
in each oper-
ating stm.

gen.

APPLICABLE

MODES

ACTION

23
22
21

w3 ¥
Y

E = o n"

24

19’

See Item 1. abuve for all Safety Injection initiating functions and
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TASLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

6.

Auxiliary Feedwater (Continued)

g. Auxiliary Feed-
water Pump Suction
Pressure~-lLow
(Transfer lo
Essential Service Water)

Automatic Opening of

Containment Sump Suction
isolation Valves

a. Automatic Actuation Logic
and Actuation Relays

b. RWST Level - lLow-lLow
Coincident With
Safety Injection

iLoss of Power

a. ESF Bus Undervoltage
b. Grid Degraded Voltage

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS 10 TRIP OPERABLE MODES ACTION
Team Y Tean 1 Team
- % 2 1, 2,3 158
2 1 2 1, 2, 3,4 14
B 2 3 e £ 3, 8 26 5

See item 1. above for Safety Injection initiating functions and
requirements.

25
2567

2/Bus 1, 2, 3, 4

1, 2,3, &
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TCTAL RO. CHANKNELS CHANNELS APPLICABLE
FUNCT IONAL UNIT OF CHANNELS 10 *RIP - OPERABLE MUDES ACTION
9. Engineered Safely Features
Actuation System Interiocks
a. Pressurizer Pressure, 3 2 2 i 2, 20
P-11
b. Reactor Trip, P-4 4-2/Train 2/Train 2/Train 1, 2, 3 22
c. Low-Low T‘vg, P-12 4 2 3 5 85 20
d——Steam—GeneratorWater—teve il 4iste———2fstm—gen—— 3 stm- e —
e b A Mg e Hnany ——— —qgen—tn—
‘opereting———eaeh——
tm—gen————operating






TABLE 3.3-3 (Continued)

ACTION STATEMENTS (Continued)

ACTION 19 - With the number of OPERABLE channels one less than the Tota)
Number of Channels, STARTUP and/or POWER UPERATION may proceed
provided the following conditions 2re satisfied:

&, The inoperable channel is placed in the tripped condition
within 3 hour[ and

§

b. The Minimum Channels OPERABLE requirement 1sq;et; however, the
fnoperable channel may be bypassed for up to¥ hours for sur-
veillance testing of other channels per Specification 4.3,2.1.

ACTION 20 - With less than the Minimum Number of Channels OPERABLE, within 1 hour
determine by observation of the associal ' permissive annunciator
window(s) that the interlock is in its required state for the
existing plant condition, or apply Specification 3.0.3.

restore the inoperabie thannel Yo OPERABLE status w thin b hovrg, or

ACTION 21 = With the number of OPERABLE{(Channels one less than the Minimum

Channels OPERABLE requirementy be in at least HOT STANDBY
Ws hours and in at least HOT SHUTDOWN within the following
6 hours; however, one channel may be bypassed for up to 2, btours

for surveillance testing per Specification 4.3.2.1 provided)the
other channel is OPERABLE. ; 4

ACTION 22 - With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within 6
hours and in at least HOT SHUTDOWN within the following 6 hours.

ACTION 23 = With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or declare the associated valve inoperable
and take the ACTION required by Specification 3.7.1.5.
testore 4ne incpecable channel Yo OPERABLE status wthin 6 hours, or
ACTION 24 - With the number of OPERABLE\%PaanIs one less than the Minimum ane nest
Channels OPERABLE requirementjbe in at least HOT STANDBY withingé
hours; however, one channel may be bypassed for up to #& hours for
surveillance testing per fpecification 4.3.2.1 provided\the other
* channel is OPERABLE. q

ACTION 25 - a.  With the number of OPERABLE channels one less than the
Minimum Number of Channels, STARTUP and/or POWER OPERATION
may proceed provided the inoperable channel is placed in
the tripped condition within 1 hour. The inoperable channei
may be bypassed for up to 2 hours for curveillance testing
of Lihe CPERABLE channe) per Specification 4,3.2.1.

b. With the number of OPERABLE channels one less than the Mini-
mum Number of Channels, STARTUP and/or POWER OPERATION may
proceed provided the inoperable channel is placed in the
tripped condition within 1 hour.

BYRON - UNITS 1 & 2 3/4 3-22



TABLE §.3-2

INEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

SURVE ILLANCE REQUIREMENTS

IRIP
ANALCG ACTUAT ING MODE S
CHANNE | DEVIC MASTER AVE FOR WHMICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RFLAY RFLAY SURVFILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST  TEST LOGIC TEST TEST  TEST IS REQUIRED

1. Safety Injection {Reactor Trip,
teedwater Isolation, Start Diesel
Generators, Containment Cooling
Fans. Control Room Isolation,
Phase "A" lIsolation, Turbine
Trip, Auxiliary Feedwater,
Contzinment Vent Isolation and
Essential Service Water)

a Manual Initiation

b Automatic Actuation
Logic and Actuation
RP‘&Y%

Containment Pressure-
High-1

Pressurizer Pressure-
Low (Above P-11)

Steam Line Pressure-
Low {Above P-11)

Containment. Spray

Manual Initiation

Automatic Actuation
logic and Actuation
Relays

Containment Pressure-
High-3
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TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

a.

SURVETL S
TRIP
ANALDG ACTUATING MODES
CHANNE L DEVICE MASTER SLAVE FOR WMICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY RELAY  SURVEILLANCE
CHECX CALIBRATION TEST TEST LOGIC TEST TESTY  TEST IS REQUIRED
3. Containment Isolation
Phase "A" Isolation
1) Manual Initiation N.A. N.A. N.A - N.A NA.  NA s Ba By 9
2) Automatic Actuation N._A. N.A N.A. N.A M(1) M1l Q 1, 2, 3, &
Logic and Actuation
Relays
3) Safety Injection See Item 1. above for all Safety Injection Surveillance Reguirements.
Phase "B" Isolation
1) Manual Initiation N.A. N.A. N.A R N.A. NA NA By & A,
Z) Automatic Actuation N.A. N.A N.A N.A m1) 1) g e s 3
Logic Actuation
Relays
3) Containment 3 «3/ * Q NA N.A NA  NA 1, 2, 3
Pressure-High-3
Containment Vent Isolation
1) Automatic Actuation N.A. N.A. NA N.A. M(1) M1l g Aoy Ae 8

Legic and Actuation
Relays
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FUNCTIONAL UNIT

TABLE 4.3-2 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

SURVE TLLANCE REQUIREMENTS
TRIP
ANALOG ACTUATING MOOES
CHANNE L DEVICE MASTER SLAVE FOR WHICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY RELAY  SURVE ILLANCE
CHECK CALIBRATION TEST TEST LOGIC TEST TEST  TEST IS PEQUIRED

3.c.Containment Vent Isolation (Continued)

4. Steam Line Isolation
Manual Initiation

Automat’.. "“tuation
Logic and Actuation

5. Turbine Trip and Feedwater

2) Kanual Phase "A"

Isclation

3) Manual Phase "3"

Isolation

8) Safety Injection

Relays

Conts.‘nment Pressure-

Higir2

Sceam Line Pressure-
Low {Above P-11)

Steam Line Pressure

See item 3.a.1 above for all manual Phase "A" Isolation Surveillance Requirements.
See Item 3.b.1 abcve for all manual Phase "B" Isclation Surveillance Requirements.

See Item 1. above for all Safety Injection Surveillance Requirements.

- Negative Rate - High

(Below P-11)

isolation

Automatic Actuation

N.A. N.A N A H NA N.A  NA 1, 2.
N.A. NA NA N.A w1 mwi) q 1, 2, 3
$ .0’ » G NA A NA N A L3
S ne/ " O N A N A N.A N.A 1, 2, 3
S ﬁ - G N.A NA N.A NA 3

N.A. N.A N.A NA ®1) 1) q 1, 2

Logic and Actuation Relay







TABLE 4 3-2 (Continued)

= ENGINEFRED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
3 SURVE TLLANCE REQUIBEMENTS
. TRIP
z ANALOG ACTUATING MODE S
= CHANNE L DEVICE “a ER SLAVE  FOR wWMICH
CHANNTL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY RELAY  SURVEILLANCE
:gmcnm1 UNIT CHECK  CALIBRATION TEST TEST LOGIC TEST TEST  TEST 1S REQUIRED
™7. Autosatic Opening (Continued)
a. Automatic Actuation
Logic and Actuation
Relays N.A N.A N.A NA (1) m1) Q 1, 2, 3, 8
b, RWST Level-Low Low S .ﬁ' » a NA N.A NA NA 1,2 134
Ceincident With
Safetv Injection See Item 1. above for all Safety Injection Surveillance Requirements
fa
a8 Loss of Power
3 a. ESF Bus Undervoitage  N.A. R N.A M2, 3) N.A NA. NA 1,2 3. 8
® & Grid Degraded Voltage N.A. B N.A. N(3) NA NA O NA 1,2, 3,8
> Engineered Safety Feature
Actuation System Interlocks
a. Pressurizer Pressure, N.A ﬁ' » Q NA N.A. NA. NA 1,2, 3
P-11
b. Reactor Trip, P-4 N.A x/ N.A B N.A NA. NA 1,23
2 c lowlow T, P-12 NA ® o NA NA. NA O NA 1,23
z e -
Z 4 SeeamGenermtor—Water —5 - A “H—————— 2
= tovet P4
= Gigh—High)- pe
z TABLE NOTATION
';(1) Each trair shall be tec<ted at least every 62 days on a STAGGERED TEST BASIS.

(2) Undervoltage relay oper.bility is to be verified independently. An inoperable channel may be bypassed
for up to 2 hours for surveil'ance testing of the OPERABLE channel per Specification 4. 3.2.1.
(3) Setpoint verification is no* applicable.




and (4) sufficient-system
peremeters. Add Togert |

3/4.3 INSTRUMENTATION
BASES

/4 3.1 and 3/4.3.2 REACTOR ;gl? SYSTEM and ENGINEERED SAFETY FEATURES
RCTOATION SV TER INSTRUAERTATION

The OPERABILITY of the Reactor Trip System and the Engineered Safety
Features Actuation System instrumentation and interlocks ensures that: (1) the
associated ACTION and/or Reactor trip wil) be initiated when the parameter
monitorea by each channel or combination thereof reaches its Setpoint, (2) the
specified coincidence logic temeinteined;—(3)sufficient-re

functional capability 15 available from diverse

The OPERABILITY of these systems s required to provide the overall
reliability, redundancy, and diversity assumed available in the facility
dJesign 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 safety analyses. The Surveillance Requirements
specified for these systems ensure that the overall system functional capability
is maintained comparable to the origina)l design standards. The periodic
surveillance tests performed at the minimum frequencies are sufficient to
demonstrate this capability. Add Thgect &

The Engineered Safety Features Actuation System Instrumentation Trip
Setpoints specified in Table 3.3-4 are the nominal values at which the bistables
are set for each functional unit. A Setpoint is ronsidered to be adjusted
consistent with the nominal value when the "as measured" Setpoint is within
the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which Setpoints can bz measured and calibrated,
Allowable Values for the Setpoints have been specified in Table 3.3-4. Operation
with Setpoints less conservative than the Trip Setpoint but within the Allowable
Value is acceptable since an allowance has been made in the safety analysis to
accommodate this error. An optional provision has been included for determining
the OPERABILITY of a channe)l when its Trip Setpoint is fourd to exceed the
Allowable Value. The methodology of this option utilizes the "as measured”
deviation from the specified calibration point for rack and sensor components
in conjunction with a statistical combination of the other uncertainties of
the instrumentation to measure the process variable and the uncertainties in
calibrating the instrumentation., In Equation 3.3-1, Z + RE + SE < TA, the
interactive effects of the errors in the rack and the sensor, and the "as
measured" values of the errors are considered. 2, as specified in Table 3.3 4,
in percent span, is the statistical summation of errors assumed in the analysis
excluding those associated with the sensor and rack drift and the accuracy of
their measurement., TA or Tota) Allowance is the difference, in percent span,
between the Trip Sstpoint and the value used in the analysis for the actuation.
RE or Rack Error is the "as measured" deviation, in percent span, for the
affected channe)l from the specified Trip Setpoint. SE or Sensor Error is either

BYRON - UNITS 1 &4 2 B 3/4 3-1



Insert #1:
New Bases Paragraph #1 (Add to existing paragraph.)

...and sufficiert redundancy is maintained to permit a
channel to be out of service for testing or maintenance
consistent with maintaining an appropriate lovel of reliability
of the Reactor Protection and Engineered Safety Features
Instrumentation and, 3) sufficient system functions
capability is available from diverse parameters.

Insert #2:
New Bases Paragraph #2 (Add to existing paragraph.)

Specified surveillance intervals and surveillance and
maintenance outage times have been determined in
accordance with WCAP-10271, "Evaluation of Surveillance
Frequencies and Out of Servize Times for the Reactor
Protection Instrumentation System”, and supplements to
that rt. Surveillance intervals and out of service times
were determined based on maintaining an appropriate level
of reliability of the Reactor Protection System and
Engineered Safety Features instrumentation.

Insert #3:
New Action to add to page 3/4 3-21

ACTION 15a - With the number of OPERABLE channels
one less than the Total Number of
Channels, declare the associated pump
INOPERABLE and take the ACTI
required by Specification 3.7.1.2.

ZNLD/615/121



LIMITING SAFETY SYSTEM SETTINGS

BASES

Turbine Trig‘a

A Turbine trip initiates a Reactor trip. On decreasing power the Turbine
teip is automatically blocked by P~F-es P-B (a power level of approximately
AOR{PeFy-or J0% (P-8) of RATED THERMAL POWER with a turbine impulse chamber
pressure at approximately 3oW—(f~#)-or 308 (P-8) of full power equivalent);
and on increasing power, reinstated automatically by -Rej-es P-8.

Safety Injection Input from ESF

1f a Reactor trip has not already been generated by the Reactor Trip
System instrumentation, the ESF automatic actuation logic channels will
initiate a Reactor trip upon any signal which initiates a Safety Injection.
The ESF instrumentation channels which initiate a Safety Injection signal are
shown in Table 3.3-3.

Reactor Coolant Pump Breaker Position Trip

The Reactor Coolant Pump Breaker Position trips are anticipatory trips
which provide core protection against DNB. The Open/Close Position trips
assure a Reactor trip signa) is generated before the Low Flow Trip Setpoint is
reached. No credit was taken in the accident analyses for operation of these
trips. Their functional capability at the open/close position settings is
required to enhance the overall reliavility of the Reactor Trip System. Above
P-7 (a power level of approximately 10% of RATED THERMi\L POWER or a turbine
impulse chamber pressure at approximately 10% of full power equivalent) an
automatic Reactor trip will occur if more than one reactor coclant pump breaker
is opened. Below P-7 the trip function is automatically blocked.

jzi:ae.e¢.¢-§p4p—om~41n*ﬁ4wr4&9¢a-4§—eﬁab4ed~abo~e~ﬂ-i—(40)lmtn&++—%he—nod%44ee%$en-
«+o-4np4eoen%e¢~uh#eh~enob4et-Reoetoﬂ—e¢4p~oﬁ—¥u9b4ne—§¢4p~ebove«P‘8—+39%+e—~——-
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{ y B | 3 F
eactor Trip System Inte ks perform the f W functiof
nereasing power, P-6 allows the manual block of the " Range
Reactor trip (i.e., prevents premature block of Source Range trip)
vides an automatic backup block for Source Range Neutron Flux
bling, ang the manua!l t k that de-energizes the high voltage 1
Lhe rce Range detectors | jecreasing power, & rce Range Leve
trig and Neutr Flus : ng cir te are auvtomatically reactivated
high veltage restored
reasing power, automatically enables Reactor trips on low ‘
fiow in more than one reactor ( lant p. more than one reactor
oolant pump breaker open, reagtor ( lant pump bus undervoltage and
underfrequency, Ferbine-teipgdpressurizer low pressure and |
pressurizer high level On decreasing power, the above 1isted trips
are automatically blocked
/ |
Ut ncreasing power, P-8 automatical es Reactor trips or - |
flow in one or more reactor lant and Turt e Lrig On de t
reasing power, the P-8 automat v 1 ks the single loop low flow 1
L f and 1 bhine Lrig
reasing power, 1o i | . Lheé "’_.:1\ !\ Kk 0f the ntermecdiate
Kangs Reactor tr p a { the Low et nt Power xRa gé Reactor tr p;
ynd automatically blocks the Source Range Reactor trip and provides a
yutomatic | inction Lo devenergize the Source Range high voltage
power ing power, the Intermediate Range Reactor trip and
Lhe w Setpoint Power Range Redctor trip are autlomat cally reactivated
NG urce Range high v 1tage 1t the detecrors » restored 11 power
LT es below the P+t el nt rrovide nput t p=7
My \ ps ! t 1 ) /
£ 94 BT uPhIRe - LR D A5 -efAabled -above Pad {303 ) watd+—the modr iy eqge |

HD O IE RS G Py 1 h-enabies Reaetlor—4teard -on - urprihe tryp-above +-H< SR+
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TABLE 3 3-1
REACTOR TRIP SYSTEM INTRUMENTATION
WIN T
; TOTAL NOG. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNI OF CHANNELS 10_TRiP OPERABLE  MODES ACTION )
1. Manual Reactor Trip 2 1 2 i, 2 1 -
2 1 2 ¥ e, 5 10
2. Power Range, Neutron Flux 1
a. High Setpoint B 2 3 1, 2 u‘/
b. Low Setpoint 5 2 3 \ees, 2 w
3. Power Range, Neutrom Flux 4 2 3 1, 2 f/
digh Positive Rate
4.  Power Range, Neutrom Flui, 4 2 3 1, 2 ;V’/
High Negative Rate
5. Intermediate Range, Meutron Flux 2 1 2 isse, 2 3
6. Source Range, Neutron Flux )
a. Startup 2 1 2 200 4 \
b. Shutdown 2 1 2 3, 4.5 S
7. Overtemperature AT 4 2 3 1, 2 6’/ [
8. Overpower AT 1 2 3 1, 2 C 1
!
9. Pressurizer Pressure-low '
{Above P-7) . 4 2 3 1 '
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TABLE 3.3-1 (Continued)

REA”TOR TRIP SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

10.
11.

12.

13.

14.

15.

16.

Pressurizer Pressure-High

Pressurizer Water Level-High
{Above P-7)

Reactor Coolant Flow-lox

a.

b.

Single Loop (Above P-8)

Two Loops (Above P-7 and
below P-8)

Steam Generator Water
Level-Low-Low

Undervoltage-Reactor Coolant
Pumps (Above P-7)

Underfrequency-Reactor Coolant
Pumps (Above P-7)

Turbine Trip
(Above feiae P-B)“‘Q_

a.
b.

Emergency Trip Header Pressure
Turbine Throttle Vaive Closure

TOTAL NO.
OF CHANNELS

4

3/locp

3/lec

4/stm. gen.

4-1/bus

4-1/bus

3/Train
4

CHANNELS

T0 TRIP

2

2/ Yoop in
any oper-
ating loop

2/%o0p in
two oper-
ating loops

2/stm. gen.
in any
operating
stm. gen.

2/Train
4

MINTMUM
CHANNELS APPLICABLE
OPERABLE MODE S
3 1, 2
2 1
2/lo0p in i
each oper-
ating loop
2/loop in 1
each oper-
ating loop
3/stm. gen. 1.2
each
operating
stm. gen.
3 1
3 1
2/Train N
1 1

2
=
Z

*® %F Fss%&

V.

o



TABLE 3.3-1 (Continued)

TABLE NOTATIONS

———as et <ee———

"With the Reactor Trip System breakers in the closed position and the
Control Rod Orive System capzble of rod withdrawal,
LiThe boror dilution flux doubling sighale may be blocked during reactor -
_ starlup,
TAERThese-chenmeie-ateo-provide inputs te £5FAS. The Action Statement for the-
channets -+ Tabie-3 3~3 146 more conservative and, therefore; controlling —
#The provisiens of Specification 3.0.4 are not pplicable.

#¥Below the "€ (Intermecdiate Range Neutron Flux Interlock) Setpoint,
#¥fBelow the 'H "ow Setpeint Power Ranne Neutron Flux Interlock) Setpoint.
eWhenever th «tor Trip Bypass Breakers aie racked in and closed for by- -

passing a Reactor Trip Breaker 41

ACTION STATEMENTS
ACTION 1 = With the number of OPERABLE channels ore less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to CPERABLE status within 48 hours or be in HOT STAMDBY within
the next 6 hours,

with the number of OPERABLE channels one less than the [ostal
Number of Channels, STARTUP and/or POWER CPERATION may proceed
provided the following conditions are satisfied:

( a, The inoperable channel is placed in the tripped condition
within & hours;

The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 4 hours

for surveillance testing of other channels per Specification
4.3.1.1; and 2

Efther, [ERMAL POWER is restricted to less than or equal
to 75% of RATED THERMAL POWER and the Power Range Neutron
Flux Trip Setpoint is reduced to less than or equal to
BSX of RATED THERMAL POWER within 4 hours; or, the
QUADRANT FOWER TILT RATIO 1s monitored at least once per
12 bours per Specification 4.2.4.2.

With the number of charnels OPERABLE one iess thaa the Minimum
Chanrels OFERABLE requirement and with the THERMAL PUWER level

Below the P-6 (Intermediate Range Neutron Flux Interlock)
Setpoint, restore the inoperable channel Lo OPERABLE

status prior to increasing THERMAL POWER above tie P-6
Setpoint; and
t Above the P-6 (Intermedate Range Neutron Flux Interlock)

Setpoint but below 10% of RATED THERMAL POWER,

restore the inoperable chanrel to OPERABLE status prior to
increasing THERMAL POWER above 10% of RATED THERMAL

POWER.

BRAIDWOOD - UNMITS 14 2
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TABLE 3. 3-1 §Contin%3g)
ACTTOR ontinved)

ACTION 4 - With the number of OPERABLE channels one less than the Minimum

ACTION § -

ACTION § -

ACTION 7 -~

CTION 8 -

retkre e wapewhle
elenne) 1o OTF ABLE

o™

ION 9

o A/

ACTION 10 -

£°TION 11 -

Channels OPERABLE requirement suspend al) operations involving
positive reactivity changes.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement restore the inoperable channe! to
OPERABLE status within 48 hours or within the next hour open the
reactor trip breakers, suspend all operations involving positive
reactivity changos, and verify valves CV-1118, (V-8428, Cv-8439,
CV-844] and CV-843% are closed and secured in position. With

no channels OPERABLE verify compliance with the SHUTDOWN MARGIN
requirements of Specification 3.1.1.1 or 3.1.1.2, as applicable,
anc take the actions stated above within 1 :wour and verify
compliance at least once per 12 hours thereafter.

With the number of OPEKABLE channels one less than the Tota)
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channel is placed in the trippea condition
within 6 hours; and

b. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 4 hours
for surveillance testing of other channels per
Specification 4.3.1.1.

Deleted
With less than the Minimum Mumber of Channels OPERABLE, within
1 hour determine bv observation oi the associated permissive

annunciator window(s) that the interlock is in its required state
.191“323 existing plant condition, or apply Specification 3.0.3.
w

w n¥6 hours; howeve . one channel may be bypassed for up to

With the number of OPERABLE\channels one less than the Minimum
{SEE:;;E} Channels OPLRABLE requirement ¥be in at least HOT STANDBY
-

hours for surveillance testing per Specification 4.3.1.1,
provided the other channel iz OPERABLE

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or open the Reactor trip
breakers within the next hour,

Witk the numbar of OPERABLE channels less than the Total Number
of Channels, operation may continue provided the inoperable
channels are pluced in the tripped condition within {ihoagﬁ

ACTION 12 - a. With one of the diverse trip features (Undervoltage or

Shunt Trip Attachment) inoperable, restore it to OPERABLE

BRAIDWOOD - UNITS 14 2 3/4 3-6 Amendment No. )é
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Manual Reactor Trip

Powei Range, Neutron Flux

a. High Setpoint

b Low Setpoint

Power Range, Neutron Flux
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

intermediate Kange,
Neutron Flux

Source Range, Neulron Flux
Overtemperature Al
Overpower Al

Pressurizer Pressure~lLow
(Above P-7)

Pressurizer Pressure-High

Pressurizer Waler level

(_A."‘-;ff‘ P- ])

ALXBRA‘IUN

N

-

rE O
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.
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4.3-1

REACTOR TRIP SYSTEM INSTRUMENTATION SURVE (I

ANALOG
CHANNEL
OPERATIONAL
TEST

N.A

.AM

TRIP
ACTUATING
DEVICE
OPERAT IONAL

TEST

Ry 14)

N.A.

t REQUIREMENTS

ACYUA"QN

MODES FOR
WHICH
SURVE I LLANCE
IS REQUIRED

1, 2, 3%, 4%, S* D

1888, 2
.
1 2
A “
1 <5
he £
i#ex, 2
- -
#%, 3, 4,5
1, 2
3 »
A ¥
i
,
ks -8 :




/ . (-:\ _.A
_ TABLE 4.3-1 (Continued)
o
2 REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
§ TRIP
=] ANALOG ACTUATING MODES FOR
' CHANNE L DEVICE WHICH
= CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATIOM SURVE I LLANCE
~— FUNCTIONAL UNIT CHECK CALIBRATION  TEST TEST LOGIC TEST IS REQUIRED
wh
= ]12. HKeactor Coslant Flowlow S lti/ Q N.A. N.A. 1
o
~ 13. Steam Generator Water Level- S Nz/ Q“a/ N.A. N.A. 1, 2
Low-Low >
14. Undervoltage-Reactor Coolant N.A. R N.A. Q“P(I/O) N.A i
Pumps {Above P-7)
& 15. Underfrequency-Reactor N.A, B N.A. Q(10) N.A. 1
- Coolant Pumps {Above P-7)
L]
é 16. Turbine Trip (Above Pai-ap P-B)“L
a. Emergency Trip Header N.A. R N.A. S/U(1, 10) N.A. 1
Pressure
b. Turbine Throttle Yalve N.A. R N.2. S/U(1, 10) N.A. 3
Closure
17. Safety Injection Input from N.A. N.A. N.A % N.A. 3.2
ESF
18. Reactor Coolant Pump Breaker N.A. N.A N.A. R N.A. 1
Position Trip (Above P-7
% 19. Reactor irip System Interlocks
= a. Intermediate Range
= Meutron Flux, P-6 N.A. 0 - R N.A. N.A. o
3 b. Low fower Reactor Y
z Trips Block, P-7 . NA R(4YW 448 R N.A. N.A. 1
' c. Power Range Neutron .
- Flux, P-8 N.A. n(utv 8485 N.A. N.A. 1
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TABLE 4.3-1 /Continued)

[+ 4]
= REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
S TRIP
- ANALOG ACTUATING MODES FOR
: CHANNE L DEVICE WHICH
g CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
“FUNCTIONAL UNIT CHECK CALIBRATION  TEST TEST LOGIC TEST IS REQUIRED
:19. Reactor Trip System Interlocks (Continued)
= d. Low Setpoint Power Range J/

Neutron Flux, P-10 N.A. R(4 44 R NA NA. 1, 2

e. Turbire Impulse Chamber !;/

Pressure, P-13 N.A. 44 R N.A. N.A. 1
£20. Reactor Trip Breakers NA. NA. NA. M (11) NA 1,2, 3%, 4, 5]
“21. Automatic Trip and Interlock  N.A. N.A. N.A. N.A. (n 1, 2, 3%, &, S*
— Logic
22. Reactor Trip Bypass Breakers N.A. N.A. N.A. (15), R (16) N.A. 1, 2, 3*_ 4, 5$
g
=
g

X



The inidal single point comparison ol incore 4o cacore AxiaL FLuy DiFFcrEscE
( Collbowina a refdcling outoge sholl be Fdl\ermho\'?"mr ts e(c-q&{m.}’ 5% ef

L e -~ e &l
TArED PAAL Powser; "Otha {TAaLg‘t. 3-1 (Continued)

TABLE NOTATIONS

*With the Reactor Trip System breakers closed and the Control Rod Drive
System capable of rod withdrawal,

A e e-oharre o-4100-9rorid0-rpube—40-E6FAb—The-Opere 1+ ei-Test-Frequency-

for-these channels in Table 4.3-2 s conservative -ane, therefore,
mm ~may be-extended to-32-months for eyelet
##8elow P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.
###Below P-10 (Low Setpoint Pwog\kangc Neutron Flux Interlock) Setpoint.

(1) 1If not performed in previous 7 days. I

(2) Comparison of calorimetric to excore power indication above 15% of RATED
THERMAL POWER. Adjust excore channel gains consistent with calorimetric
power {f absolute difference is greater than 2X. The provisions of Speci-
fication 4.0.4 are not applicable for entry into MOUE 2 or 1. gﬁeﬁ e lormed

(3)" Single point comparison of incore to excore AXIAL FLUX DIFFERENCE% above |
15X of RATED THERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to 3X. The provisions of Specification 4.0.4 are
not applicable for entry into MODE 2 or 1., ; l .

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION. o

(5a) Initial plateau curves shall be measured for each detector. Subsequent
plateau curves shall be obtained, evaluated and compared to the initial &
( curves. For the Intermediate Range and Power Range Neutron Flux channels
mscp;ovisions of Specification 4.0.4 are not applicable for entry into
or 1.

(5b) With the high voltage setting varied as recommended by the manufacturer, an
initial discrimirator bias curve shall be measured for each detector. Sub-
sequent discriminator bias curves shall be obtained, evaluated and compared
to the initial curves.

\b) Incore - Excure Calibration, above 75% of RATED THERM/L POWER. The provi-
sions of Specification 4.0.4 are not applicable for eitry into MODE 2 or 1., |

(7) Each train shall be tested at least every 62 days on a STAGGERED TEST BASIS.

sj{-&-(a “With-pover—greater-than or-equal to the intertock—Setpeint—the-required- 1
ANALOG-CHANNEL—GPERATIONAL—TEST-shati-consist-of -verifying-that-the—inter~

toek—ts—in—the—required-stave-by-observing the permissive annunciater window:
\ (9) Surveillance in MODES 3*, 4*, and 5* shall also include verification that \

permissives P<6 and P-10 are in their required state for existing plant
conditions by observation of the permissive annunciator window. —Surveide \ '
\

Jance-shallinclude-verificationof the Boroniluticn Alarm Setpoint .
-9f-less than-or-equal-to +n-increase of twic. the count rate within-a-
Io=micute peried, -

(10) Setpoint verification is not applicable.

For the T potes o s fxvu"\'&;lkamf-l.A‘ mc,\u\\ <hall meon at leacst once per
3t EFPD. The 34 heowr r(‘.w‘n*-’*‘m time provisions of Speci{icadow 4.0.3
are net a f.r' Tleable, \

\w

Pt
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TABLE 4.3-1 (Continued;
TABLE NOTATIONS

(11) The TRIP ACTUATING DEVICE OPERATIONAL TEST shall be performed such that
each train is tested at least every 62 days on a STAGGERED TEST BASIS and
fo!\ov1n? maintenance or adjustment of the Reactor Trip Breakers and shall
include independent verification of the OPERABILITY of the Undarvoltage
and Shut Trip Attachments of the Reactor Trip Breakers.

Not used.

(12) M-Ieast-once-per—i8-menths-during-shutdown—  y-that—on-a sieulated—

Boron-Dilution Doubling test-signal LVl ve . —1120-and-E-openand——
“1128-2ne-G-elose within 30 seconds. -

(13) CHANNEL CALIBRATION shall include the RTD bypass loops flow rate,

(14) Verify that the appropriate signals reach the Undervoltage and Shunt Trip ‘35;

relays, for both the Reactor Trip and Bypacs Breakers from the Manual Trip
Switches. -

4uuuHa%od-pr#or—to—%he~5%cf§up—4o+4ev+ng—%ho«90#§~}4hnﬂc~4—ﬂ04uo4—eveogor

(15) Manual Shunt Trip prior to the Reactor Trip Bypass Breaker being racked el
in and closed by bypassing a Reactor Trip Breaker. i:>

—

———

(i6) Automatic undervoltage trip. -Initiel-performance-of-this-surveillance~
roqu4¢e.on§-#i—io~bc—e9-p4o@ed—pr+of—§o—eht—oecfeup—ﬁo}!ow4ng~eho~0n+t—i—
Cyele 1 Refuel-Outage. -

BRAIDWOOD ~ UNITS 1 & 2 3/4 3-12a Amendment No. )é



INSTRUMENTATJON

3/4.3.2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
LIMITING CONDITION FOR OPERATION

3.3 ég"1;o Engineered Safety Features Actuation System (ESFAS) instrumentation

channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their Triy

get?oigt; :et consistent with the values shown in the Trip Setpoint column of
able 3.3-4,

APPLICABILITY: As shown in Table 3.3-3.

ACTION:

a.  With an ESFAS Instrumentation or Interlock Trip Setpoint less con-
servative than the value shown in the Trip Setpoint column but more
conservative than the value shown in the Allowable Value column of

Table 3.3-4 adjust the Setpoint consistent with the Trip Setpoint value.

b.  With an ESFAS Instrumentation or Interlock Trip Setpoint less con-
servative than the value shown in the Al’.wable Values column of Table
3.3-4, either:

1. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 3.3-4 and determine within 12 hours that Equation 2,.2-1
was satisfied for the affected channel, or

2. Declare the channel inoperabla and apply the applicable ACTION
statement requirements of Table 3.3-3 until the channel is
restored to OPERABLE status with its Setpoint adjusted consistent
with the Trip Setpoint value.

Equation 2.2-1 Z+RE+SEcTA
Where:

l The value from Column Z of lable 3.3-4 for the affected

channel ,

i

RE = The “as measured" value (in percent span) of rack error
for the affected channel,
SE = Either the "as measured" value (in percent span) of the

sensor error, or the value for Column SE (Sensor Error) of
Table 3.3-4 for the affected channel, and

TA = The value from Column TA (Total Allowance) of Tabic 3.3-4
for the affected channel.

£, With an ESFAS instrumentation channe) or interlock inoperable, take the

ACTION shown in Table 3.2-3.

Alontioi-Room Jcotation-not—required priorto tnitial-eriticality onbyele—i-
iany -Butdging-ventats vkl ¢ ' tred-prior-to-tnittel-opens-
Hron-ab 20% Rated —hesmat—Power {R1E) on Cycte +

BRAIDWOOD - UNITS 1 & 2 3/4 3-13 AMENOMENT NO. 12
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TABLE 3.3-3

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

{8

Safety Injection (Reactor
Trip, Feedwater Isolation,
Start Diesel Generators,
Containment Coocling Fans,
Control Room Isclation,

Phase "A" Isolation, Turbine

Trip, Auxiliary Feedwater,
Containment Vent Isclation,

and Essential Service Water).

a. Manual Initiation

b. Automatic Actuation
Logic and Actuation
Relays

C. Containment
Pressure-High-1

d. Pressurizer Pressure-
Lew (Above P-11)

e. Steam Line Pressure-
Low (Above P-11)

Containment Spray

a. Manual Initiation

b. Automatic Actuation
Log.c and Actuation

Relays

c. Containment Pressure-
High-3

MIETMUM
TOTAL NO. CHANNELS CHANNELS
OF CHANNELS TO TRIP OPERABLE
- 1 2
2 1 2
3 2 2
4 2 3

3/steam line

Z pair

2/steam line 2/steam line

any steam
Tine
1 pair 2 pair
1 2
2 3

APPLICABLE
MODES ACTION

1,2,3,4 18

1, 2,3, 4 14

3. 2.3 R \0\"’/ |
1, 2, 19%° |
1,2, W 45 Q¥ |
OE W 18

B 2.3, % 14

o 16
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TABLZ 3.3-3 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

f

TOTAL WO CHANNELS
FUNCTIONAL UNIT OF CHANNELS 16 TRIP
4. Steas Line Isolation
a. Hanual Initiation
1)  Individual i/steam line 1/steam line
2) Systes 2 i
b. Automatic Actuation F3 1
Logic and Actuation
Relays
c. Containment Pressure~ 3 2
Higi~2
d. Steam Line 3/steam line 2/steam !ins
Pressure-iLow any steaas
{above P-11) iine .
#. Steam Line Pressure - 3/steam line 2/steam line
Negative Pate-High any stess
{below P-11) line '
S. Turbine Trip &
Fesdwatar Isolation
a. Automatic Actuation 2 i
Logic and Actuation ’
Relays
b. Steam Generator 4/sta. gen. 2/stm. gen.
Water Level- in any oper
High-High (P-14) ating stm
gen.

Safety Injection

MINTMUM
CHANNELS
GPERABLE

1/operating
steam line
2

2

2/steam tine

2/stean line

3/stm. gen.
fn each oper-
sting stm.
aen.

APPLICABLE

MCDES ACTION
1, 2. 3 23
55D 22
, 2,13 21
1, 2. 3 e QF
1, 2, & —a5a. Q*
3 R \Q‘e‘
1, 2 24
1. 2 19" ’

See Item 1. above for all Safuty Injection initiating functicns and

requiresents.
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YABLE 3.3-3 {Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNMIT

s

L=

Auxil ary Feedwater {Continued)

g. Auxiliary Feed-
water Pump Suction
Pressure~-Low
(Transfer to
Essential Service Water)

Automatic Opening of
Centainment Sump Suction
Isclation Valves

a. Automatic Actuation Legic
and Act:ia’ fon Relays

b. RWST Level - Low-low
Coincident With
Safety Injection

Loss of Power

a. ESF Bus Undervoltage
b. Grid Degraded Voltage

: MINTMUM
TOTAL MO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS 1O TRIP OPERABLE MODE § ACTION
‘ﬁmi"‘ \/—:‘C‘ w \/-\-"r. ~ WA & i
- 2 o 1, 2,3 a9 Cn |
2 £ 2 1, 2,3, 4 14
‘ 2 3 1,2,3, 4 -5 |
See Item 1. above for Safety Injection initiating functions and
requiresents.
2/Bus 2/Bus 2/Bus 1,2, 3, 4 2527 l
2/Bus 2/Bus 2/8us Vi A N 250%
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TABLE 3.3-3 {Cor-tinued)
ENGINEERED SAFETY FEATURES ACTUAT OM SYST:M INSTRUMENTAT [ON

MINTMUM
TOTAL NO. CHANKELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TC _TRip OPERABLE MODES ACiION
9. Engineered Safety Features
Actuation System Interlocks
2. Pressurizer Pressure, 3 2 2 - 2¢
P-11
b. Reactor Trip, P-4 4-2/Traln 2/Trein 2/Train 1, 2,13 22
€. lowlowT ., P-12 < 2 _ 5 1, 2,3 20
P {igh-tHigh)- ——gen— 40 vy gen.—in—
- ABeretiag- aeh
“tte—gea— —eperating



TABLE 3.3-3 (Zontinyed)
TAELE NOTATIONS

#Trip function may be blocked fn this MCDE below the P-11 (Pressurizer
Pressure Interlock) Setpoint.

MTrip function automatically blocked above P-11 and may be blocked below
P=11 when Safety Injection on low steam line pressure is not Slocked.

resteee e woperaisle e wwel\ ve

OPEABE Setut wakin bluwes ¢~ | acTION STATEMENTS

ACTION 14 = With the number of O;E;;;t?\ig:nnols one less than the Minimum
Channels OPERABLE requirsmentiube in at least HOT STANDBY |
(EE;:f:::tj————;Ttﬁ?%~6 hours and fn COLD SKUTOOWN within the following 30 hours;
K ? however, one channe! may be bypassed for up tod hours for

surveillance testing per Specification 4.3.2.1, provided the
other channe! is OPERABLE,

ACTION 1S5 - With the numier of OPFRABLE channels one less than the Tota)
Number of Channels. operation may nracsen until performance of
the next required ANALOG CHANNEL OPERATIONAL TEST provideg the

- ES b{;,opo:;blc channel is placed in the tripped condition within
“ETeV hour, '
CCiad >

ACTION 16 = With the numdber of OPERABLE channels one less than the Total
Number of Channelg, operation may proceed provided the
{noperable channel is placed in the bypassed condition and the
Minimum Channels OPERABLE requirement is met. One additiona)
channel may be bypassed for up to“Lhours for surveillance
testing per Specification 4.3.2.1.

ACTION 17 = With less than *he Minimum Channels OPERABLE requirement,
operation may continue provided the containment purge supply
and exhaust valves are maintained closed.

ACTION 18 = With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or be in at least HOT STANDBY
within the next & hours and in COLD SHUTDOWN within the following
30 hours,

BRAIDWOOD - UNITS 1 & 2 3/4 3-21



TABLE 3.3-3 (Continued)

ACTION STATEMENTS (Continu sed)
ACTION 19 = With the number of OPERABLE channels one less than the Tota)
Numbar of Channels, STARTUP and/or POWER OPERATION may
provided the 'O)’Q“?og conditione are satisfied

proceed

s The incpgrable channe! is placed in the tripped condition
within X hou'g and |
b The th}hdm Channels OPERABLE requirement is met, however, the
inoperable channel may be bypassed for up to*? hours for su |
veillance testing of other channels per Specificrtion 4.3.2.1
DT ioe o ACTION 20 - With less than the Minimum Number of Channels QPERABLE, within 1 hour
g?: e AME Aacheealele , determine Dy observation of the associated permissive annunciator
Acmnel 46 OOERABLE window(s) that the interlock is in its required state for the
B s ok e s, e o BEIEEI STORE Songision, 4 aply Spectfisation 1.9.)
L % \a TG W - -
e ACTION 21 = With the number of QPERABLE\Channels one less than the Minimum
e o Charinels OPERABLE requirement be in at least HMOT STANDBY |
Fddne weiX Y WITRTAYE hours and in at least HOT SHUTDOWN within the following
- 6 hours; however, one channel may be bypassed for up tcﬁ] hours l
for surveiilance tesiing per Specification 4.3.2.1 provided the
other channel is QOPERABLE
ACTION 22 - Wit tie number of OPERABLE channels one less than the Tota
Number of Chinnels, restire the inoperable channel to QPERABLE
status within 48 hours or be in at least HOT STANDBY within &
hours and in at least HOT SHUTDOWN within the following & hours
ACTION 23 - With the number of OPERABLE channels one less than the Tota
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or declare the associated valve perable
Tigtids Sy aﬂd take the ACTION required by Specification 3.7.1.5 o
- - S— o s o —— ¢ -
// CTION 24 - ‘ f OP ch an th the Minimum [IWe wEXL
pE ACTION 24 - With the number of OPERABLE|channels o e less than the um SO :
Ty : P Channels OPERABLE requirementNbe in at least HOT STANDBY within®g {
ur'),‘r“\c \..Aw"\‘-‘- i = s i “ E: Cold s - '\&A - = ek !
{ L ANEARL hours: however, one channel may be b;,a,.tv or up t 7 hours fo !
{ ehawnel o O e ) surveillance testing per Specification 4.3.2.1 provided the other |
( edeanns Witk © Wines 47 ) channel is OPERABLE
ACTION 25 - a With the number of OPERABLE channels one less than the
Minimum Number of Channels, STARTUP and/or POWER OPERATION
may proceed provided the inoperable channel is placed in
the tripped condition within 1 hour The inoperable channel
may be bypassed for up to 2 hours for surveillance testing
of the OPERABLE channel per Specification 4,.3.2.1
b With the number of QJF .

mum N Ler of Channel
proceed provided the
tripped condition within




FUNCTIONAL UNIT
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1.

safety Injection (Reacter Trip,
Feedwater Isolation, Start Diesel
Generztors, Containment Cooling
Fans, Control Room Isolation,
Phase "A" Isolation, Turbine

Trip, Auxiliary Feedwater,

Containment Vent Isolation and
Essential Service Water)

a.
b.

Manual Initiation

Automatic Actuation
Logic and Actuation
Relays

Contaimment Pressure-
High-1

Pressurizer Pressure-
Low {Above P-11)

Steam Line Pressure~
Low (Above P-11)
Containment Spray
Manual Initiation

Automatic Actuation
Logic and Actuation
Felays

Containment Pressure-
High-3

~\ .
TABLE 4.3-2
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
“SIRVE I LLANCE REQUIREMENT
TRIP
ANALOG ACTUATING MODES
CHANNE L DEVICE MASTER SLAVE FOR WHICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION RELAY RELAY SURVEILLANCE
CHECK CALIBRATION TEST TEST LOGIC TEST TEST TEST IS REQUIRED
N.A. N.A. N.A. R N.A. WA, N.A. 1. 2.3.°8
N.A. N.A. KA. N.A. M(1) M(1) Q 1, 2, 3, 4
S sg/ —R N.A. N.A. N.A N.A. 1, 2, 3
o X
S "2 — R N.A. N.A. N.A.  NA 1, 2, 3
3 n// - N.A. N.A. NA.  N.A 3. 2.3
N.A. N.A. N.A. R N.A. KA. NA. 1, 2, 3, 4
N.A. N.A. N.A. N.A. M(1) M(1) Q 1, 2, 3,
s o R NA. N.A. MA NA 2,23




4. 35-2 (Continued)

TY FEATURFS CTUATION SYSTEM INSTRUMENTATION
~ SURVEIL.ANCE REQUIREMENTS

*O1
'

RIP
ANALOG ACTUATING MODES
CHANNE L DEVICE MASTER SLAVE FOR WHICH
CHANNEL CHANNCL OPERATIONAL OPERATIONAL ACTUATION RFLAY RELAY SURVE I LLANCE
FUNCTIONAL UNIT CHECK CALIBRA, TEST TEST LOGIC VEST TEST TEST IS REQUIRED

1. Containment Isolation

A Phase "A" Isolation
1) Manual Initiation N A
2) Automatic Actuation . i _ M(1)
Logic and Actuation
Relays

3) Safety Injection tee Item 1. above for all Safety Injection Surveillance Reguirements

Phase "B" Isoiation
1) Manual Initiation ! . ' N_A.

2} Automatic Actuation
Logic Actuation
Relays

1) Contaimment
Pressure-High-3
Containment Vent Isolation
1) Automatic Actuation N &
Logic and Actuation
Relays
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TABLE 4.3-2 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
SURVETLLANCE REQUIREMENT.

TRiP
ANALOG ACTUATING MODES
CHANNE L DEVICE MASTER SLAVE FCR WHICH
CHANNEL CHANNEL OPERATIONAL OPERATIONAL ACTUATION  RELAY RELAY  SURVEILLANCE
FUNCTIONAL UNITY CHECK CALIBRATION TEST TEST LOGIC TEST TEST  TEST 1S REQUIRED
3.c.Containment Vent Isolation (C.ntinued)
2} Manual Phase "A" See Jtem 3.a.1 above for all manual Phase "A" Isolation Surveillance Requirements.
Isolation
3) Manual Phase "B" See Item 3.5.1 above for all manual Phase "B" Isolation Surveillance Requirements.
Isolation
4) Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements.

4. Steam Line Isolation
a. Manusl Initiation N.A.

N.A. KA. - N_A. N.A. N.A. -
b. Automatic Actuation N.A. N.A N.A N.A. M(1}) M(1) ¢ 3, 2, 3
Logic and Actuation
Reliays
c. Containment Pressure- § ag/ . N.A. N.A. NA NA 1,23
‘ -
High-2 R§2,
d. Steam Line Pressure- S - N.A N.A. NA. NA 1,2,3
Low {Above P-11)
e. Steam Line Pressure S J’ - NA. N.A. NA. NA 3
- Negative Rate - High
(Below P-11)
5. Turbire Trip and Feedwater
Isolation
a. Automatic Actuation N.A N.A. N.A. N.A. M(1) 1) @ I

Logic and Actuation Relay




" ~ o

TABLE 4.3-2 (Continued)

o
3 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
5 SURVETLLARCE REQUIRERENTS
céo TRIP
' ANALOG ACTUATING MODES
< CHANNEL DEVICE MASTER SLAVE FOR WHICH
= CHANNEL CHANNEL OPERATIOMAL OPERATIONAL ACTUATION RELAY RELAY SURVEILLANCE
AFUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST TEST TEST IS REQUIRED
—
5. Turbine Trip and Feedwater (Contimed)g/ M(\\; M(\B Q
*  p. Steam Generator Water -3 N.A. e iyl 1, 2
Level-High-High (P-14)
¢. Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements.
6. Auxiliary Feedwater
g a. Manual Initiation N.A. N.A. N.A. R NA. N.A. N.A. s 2.
w b. Automatic Actuation N.A. N.A N.A. N.A. M(1) M(1) Q i &3
w Logic and Aciuation Relay
“ 4
¢. Steam Generator Water § & - N A N.A. NA.  NA 1,2, 3
Level-Low-Low -
Unde-voltage-RCP Bus  N.A. £ N.A. -Q:;) N.A. NA.  NA 1,2
Safety Injection See Item 1. above for all Safety Injection Surveillance Requirements.
f. Division 11 for Unit 1 MN.A. S N.A. M(2.3) N.A. N_A. N.A R, &,
(Division 21 for Unit 2)
£SF Bus Undervoltage
g. Auxiliary Feedwater S R M N.A. N.A. N.A. NA. 1,2,3
Pump Suction Pressure-
LOw

. Automatic Opening of
Containment Sump Suction
Isolation Yalves

\‘ ON  INFWCNIWY
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ENGINEERED SAFETY FEATURES ACTUA..JN SYSTEM INSTRUMENTATION
“SURVEILLANCE REQUIREMENTS

L
3
. TRIP
> ANALOG ACTUATING MODES
3 CHANNE L DEVICE MASTER SLAVE  FOR WHICH
; CHANNEL CHANNEL OPERATIONAL OPERATIONAL  ACTUATION  RELAY RELAY  SURVEILLANCE
FUNCTIOMAL UNIT CHECK CALIBRATION TiST TEST LOGIC TEST TEST  TEST :S REQUIRED
E 7. Automatic Opening (Continued)
: a. Automatic Actuation
& Logic and Actuation
Relays KA. N.A. N A N.A M(1) M(1) Q 1, 2, 3, &
. W
b. RWST Level-Low-Low S ol - NA. NA. NA. NA 1,2 3 4 |
Coincident With
Safety Injection See Item 1. above for all Safety Injection Surveillance Recuirements
8. Loss of Power
o a. ESF Bus Undervoltage  N.A. R N.A M(2,3) N.A NAL O NA 1,23, 8 F
®  b. Grid Degraded Voltage N.A. K N.A. M(3) N.A. NA. NA 1,2, 3,4
4 9. Engineered Safety Feature
?  Actuation System Interlocks
a. Pressurizer Pressure, N.A. k}/ -7 N.A. N.A. NA NA 1,2, 3
P-11
b. Reactor Trip, P-4 N.A :’a/ N.A 4 N.A. N.&, i -1, 23
c. Lowlow T .. P-12 NA. -3 N.A. NA. NA. O NA 1,2,3
ALt eamGanematan_dnter — i ¥ M- A L r s paeeemaeer T SNE. ACE T e
R G o o

TABLE MGTATION

i«(l) Fach train shall be tected at least every 62 days on a STAGCERED TEST BASIS.

E (2) Undervoltage relay operability is to be verified independently. An inoperable channel may be bypassed
o for up to 2 hours for surveillance testing of the OPERABLE channel per Specifica’ion 4.3.2.1.

< {3) Setpeint veritication is not pplicable.

Ul

J




3/4.3 INS. MENTATION
BASES B

i/l.l.l and 3/4.3.2 REACTOR TRIP § STEM and ENGINEERED SAFETY FEATURES

o

.-

The OPERABILITY of the Reactor Trip System and the Engineerad Safety
Features Actuation Systes instrumentation and interlocks ensures that: (1) the
associated ACTION and/or Reactor trip will be initiated when the p. ameter
sonitored by each channel or combination thereof reaches {.s Setpoint, (2) the
specified coincidence logic
teired ting or maintenance;
and-4)-suffictent-aysten functional capadiiity f9 evettebie froa diverse ——

The OPERABILITY of these systems is required to provide the overall
relfability, 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 safety analyses, The Surveillance Requirements
specified for these systems ensure that the overall system functional capability
is maintained comparable to the original design standards. The periodic
surveillance tests performed at the minimum frequencies are sufficient to

. demonstrate this capability. BAA TOSERT 2 J

The Engineered Safety Features Actuation System Instrumentation Trip
Setpoints specified in Table 3.3-4 are the nominal values at which the bistadbles
are sat for each functional unit. A Setpeint {s considerec to be adjusted
consistent with the nominal value when the "as measured® Setpoint g within
the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tesis and the accuracy to which Setpeints can be measured and calfbrated,
Allowable Yalues for the Setpoints have been specified in Table 3.3-4. Operation
with Setpoints less conservative than the Trip Setpoint but within the “1lowable
Value fs acceptable since an allowance has been made {n the safety analysis to
accommodate this error. An optional provision has been included for determining
the OPERABILITY of a channe! when its Trip Setpoinct is found to exceed the
Allowable Value. The methodology of this option utilizes the “"as measured"”
deviation from the specified calibration point for rack and sensor components
in conjunction with a statistical combination of the other uncertainties of
the instrumentation to measure the process variable and the uncertainties in
calibrating the {nstrumentation. In Equatfon 3.3-1, 7 + RE + SE < TA, the
interactive effects of the errors in the rack and the sensor, and the “as
measured” values of the errors are considered. I, as specified in Table 3.3-4,
fn percent span, is the statistical surmation of errors assumed in the analysis
excluding those assoclated with the sensor and rack drift and the accuracy of
their measurement. TA or Total Allowance is the difference, in percent span,
between the Trip Setpoint and the value used in the analysis for the actuation.
RE or Rack Error {s the "as measured” deviation, in percent span, for the
affected channel from the specified Trip Setpoint. SE or Sensor Error is either

BRAIOWOOO - UNITS 1 & 2 B 3/4 31



insen #1

New Bases Paragraph #1 (Add to existing paragraph

and sufficient redundancy is maintained 1o permit a
channe! ‘o be out of service for testing or maintenance
consistent with maintair.. g an appropriate level of reliability
of the Reactor Protection and Engineered Satety Features
instrumentation and, 3) cufficient system functions
capability is availabie from diverse parameters

Insert #2

New Bases Paragraph #2 (Add to existing paragraph.)

Specified survsillance intervals and surveillance ana
maintenance outage times have been determinad in
accordance with WCAP-10271, "Evaluation of Surveillance
Frequencies and Out of Service Times for the Reactor
Protection Instrumentation System”, and supplements to
that report. Surveiliance intervals and out of service times
were determined based on maintaining an appropriate level
of reliability of the Reactor Protection System and
Engineered Safety Features instrumentation

insert #5

New Action to add 10 page J3/4 3-21

ACTION 15a - With the number of OPERABLE channels
one less than the Total Number of
Channels, declare the associated pump
INOPERABLE and take the ACTION

required by Specification 3.7.1




ATTACHMENT 3A
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS
WCAP 10271 AND EDITORIAL CHANGES

Commonwealth Edison has evaluated this proposed amendment
and determined that it involves no significant hazards considerations.
According to 10 CFR 50.92(c), a proposed amendment to an operating
license involves no significant hazards considerations if operation of
the facility in accordance with the proposed amendment would not:

1. Involve a significant increase in the probability or
consequences of an accident previously ¢ vaiuated, or

2. Create the possibility of 2 new or different kind of
accident from any accident previously evaluated; or

3. Involva a significant reduction in a margin of safety.

Because these changes are generically applicable to the Chapter
15 enalyses, the above attributes are being summarily addressed.

1.Does the change ir.volve a significant increase the probat:ility or
consequences of an accident previously evaluated?

The determination that tha rasults of the proposed chanEgg are
within all acceptable criteria have been established in the SERs

epared for WCAP-10271, WCAP-10271 Supplement 1,

CAP-10271 Supplement 2 and WCAP-1027 1 Suppiemant 2,
Revision 1 iss y References 1, 2 and 5. Implementation of the
proposed changes is oxpected to result in an acceptable increase in
total Reactor Frotection System yearly unavailability. This increase,
which is poimarily due to less frequent surveillance, results in an
increase of similar magnitude in the probability of an Anticipated
Transient Without Scram (ATWS) and in the probability of core melt
resulting from an ATWS and also results in a small increase in core
dama?o frequency (CDF) due to Engineered Safety Features
Actuation System unavaiiability.

Implementation of the prgg:ged changes is expected to result in a
significant reduction in the pr ility of core melt from inadvertent
reactor trips. This iv a result of a reduction in the number of
inadvertent reactor trips (0.5 fewer inadvertent reactcr trips per unit
per year) occurring during testing of RPS instrumentation. This
reduction is primarily attrib.table to less frequent surveillance.
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The reduction in inadvertent core melt frequency is sutficiently
large to counter the increase in ATWS core meit probabi'ity resuiting in
an overall redu tion in tota! core melt probability

The values determined by the WOG and presented in the WCAP
for the increase in CI""™ were verified by Brookhaven Nationa!
Laboratory (BM-.) as _art of an audit and sensitivity analyses for the
NRC Staff. Baseu on the smzll value of the increase compared to the
range of uncertainty in the CDF, the increase is considered
acceptable. The one plant-specific function evaluated on a plant
specific basis for the Byron and Braidwood Nuclear Stations falls
within the same criteria and is also considerad to be acceptable

The changes of an editorial nature have no impact on the severity
or consequences of an accident previously evaiuated

Changes to Surveillance Test Frequencies for the Reactor Trip
System Interiocks do not represent a significant reduction in testing
The currently specified test interval for interlock channels allows the
surveillance requirement to be satisfied by verifying that the
permissive logic is in its required state using the annunciator status
light. The surveillance as currently required only verifias the sta:
the permissive lngic and does not address verification of channe!
setpoint or operability. The setpoint verification and channel
operability are verified after a refueling shutdown. The definition of the
channel check includes comparison of the channel status with other
channels for the samea parameter. The requirement to rcutinely verify
parmissive status is a different consideration than the availability of trip
or actuation channels which are required to change state on the
occurrence of an event and for which the function availability is more
dependent on the surveillance interval. The change in curveillance
requirement to at least once every 18 months does not therefore
represent a significant ~hange in channel surveillance and does not
involve a sngmfu‘tnn? increase in unavailability of the Reactor Protection
System

o 01

The proposed changes do not result in an increase in the severity
or consequences of an accident previously evaluated. Implementatio
of the proposed changes affects the probability of failure of the RPS
but does not aiter the manner in which protection is afforded nor the
manner in which limiting criteria are established

oAl

ZNLD/615/123




2.Does the change create the possibility of a new or different kind
of accident from any accident previously evaluated?

The proposed changes do not invoive hardware changes and do
not result in a change in the manner in which the Reactor Protection
System provides planérrotoction. No change is being made which
alters the functioning of the Reactor Protection System. Rather the
likelihood or robab“ny of the Reactor Protection System functioning
properly is affected as described above. Therefore the proposed
changes do not create the possibility of a new or diferent kind of
accident from any accident previously evaluated.

3.l')oes the change involve a significant reduction in a margin of
safety.

The proposed changes do not alter the manner in which safety
limits, limiting safety system setpoints or limiting conditions for
operation are determined. The impact of reduced testing other than
as addressed above is to allow a longer time irterval over which
instrument uncertainties (e.g., drift) may act. £ ~vne: ce has shown
that the initial uncertainty assumptions are valiu for reduced testing.

Implementation of the proposed changes is expected to result in
an overall improvement in cafety by:

a. Less frequent testing will result in less inadvertent reactor trips
and actuation of Engineered Safety Features Actuation System
components.

b. Higher quality repairs leadig to improved equipment reliability
due to longer repair times.

¢c. mprovements in the effectiveness of the operating staff in
monitoring and controlling plant operation. This is due to less
fraquent Cistraction of the operator and shift supervisor to attend
to instrumentation testing.

The foregoing analysis demonstrates that the proposed
amendment to Byron and Braidwood Nuciear Station Technical
Specifications does not involve a significant increase in the probability
or consequences of an accident previously evaluated, does not create
the possibility of a new or different kind of accident from any accident
previously evaluated, and does not involve a significant reduction in a
margin of safety.
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ATTACHMENT 3B
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS
AUXILIARY FEEDWATER PUMP SUCTION PRESSURE-LOW
(TRANSFER TO ESSENT!AL SERVICE WATER)

Commonwealth Edison has evaluated this proposed amendment
and Jeterminec' that it involves no significant hazards considerations.
According to 10 CFR 50.92(c), a proposed amendment to an operating
license involves no significant hazards considerations if operation ot
the facility in accordance with the proposed amendment would not:

1. Involve a significant increase in the probability or
consequences of £n accident previously evaluated, or

2. Create the possibility of a new or different kind of
accident from any accident previously evaluated; or

3. Involve a significant reduction in a margin of safety.

Specification Table 3.3-3, Functional Unit 6.g, Auxiliary Feedwater
Pump Suction Pressure-L.ow (Transfer to Essential Service Water)
Total Number of Channels, Channels to Trip, and Minimum Channels
OPERABLE wouid be changed from two to one per train. The
ACTION would also be changed such that f a channel were to
become inoperatle the associated AF pump would be declared
inoperable and Specification 3.7.1.2 would be applied rather than
placin? the inoperabie channel in the tripped condition and continuing
operation until the performance of the next required ANALOG
CHANNEL OPERATIONAL TEST.

The as-built plant configuration has only one suction pressure
transmitter instalied at the suction of each AF pump. A low suction
ressure condition sensed by that transmitter in conjunction with an
SFAS actuation signal for its associated AF pump will initiate a
transter of the associated AF pump suction from the CST to the SX
water suprly. This actuation is train dependent and has a
one-out-of-one actuation logic.
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The current ACTION allows for continued operation until performance of the nex
required ANALOG CHANNEL OPERATIONAL TEST provided the
is placed in the tripped condition within one hour. Rather than reducing the actuatior
logic to one-out-of-one, placing the channel in the tripped condition arms the transter ol
the associated AF pump suction to the SX water supply. If the associated AF pumg

were to subsaquently receive an ESFAS actuation signal, then the associated AF pump
would start, its suction would be transferred to the SX water supply, and SX water

‘:v);’)}"'fif“‘ﬁ cnanne

would be injected inte the steam generators. Injection of untreated SX water into the
aam q“‘h""f\'\—l”“ wo “{‘1 have a n';\,—‘r;i‘;‘?,r\:i; atfect on s l')"f‘,‘f{"y water chemistry and

potentially shorten steam generator life. At a minimum, an extended outage would be
raquired for secondary watar ( hemistry cleanup and evaluation of long term effects. Ir
arder 1o preclude this potential event from occurring, current oper ww.)' practice is to
place the control switch for the associated AF ['u;-“y‘.;_) in the pull out pe '.‘%'f!l’f»"‘- engering
that pump inoperable orior to placing the inoperable AF pump suction pressure ch
in the tripped condition. Specification 3.7.1.2 then becomes limiting requiring the
associated AF pump to be restored to OPERABLE status withir 72 hours or be in HOT
STANDBY in the next six hours and in HOT SHUTDOWN within the following six hours

slalalsll

The proposed ACTION would effectively impose a 72 hour allowed outage

time (AQT) by invoking C‘P*‘\ ification 3.7.1.; H) not requirng the inoperable AF pump
SUCltion pressure L;'lar:;n‘-ﬂ 10 be placed in the tripped condadttion the control switch 101 the
associated Al pump need not be p,aced in ihe ;vz.“ out position leaving that pump
available to manuaily or automatically respond in the event of an ESF AS actuatior

signal during the 72 hour AOT

I'he effect on plant operation will be to increase the availability of the atfected AF

NAal n nnt

pump to respond manually or automatically to an ESFAS actuation
requiring the inoperable AF pump suction pressure channel 1o be placed in the tripped
conantior The remainder of the changes only sarve to retflect the as-buiit plam

4

nfiguration and mimic current plant operating practice

This change will have no effect on reactivity management

his ¢ch inge will not affect the failure of AF pump suction pressure channels
However should a channel! fail the associated AF pump will be declared inopearabie
without placing the inoperable channel in the tripped condition. It the channel was

R S\ - 4 ~ g ¢ ™ = iyt ~ r \
noperable for reasons other than failing iow, then the AF pump, although inoper

"
would bé avaliaple 10 respond manually or automatically the event of an ESFA

4 1+ the o 4 4 y N . . ’ > o
actuation signa! during the perodg of tme the s 10N pressure channet 1s IMoperaie
without iInlecting S X wate tn the stean anarato!
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The accidents that require AF system initiation are:

Inadvertent Opening of a Steam Generator Relief or Safety Valve,

Steam System Piping Failure,

Loss of External Load,

Loss of Non-emergency AC Power to the Plant Auxiliaries,

Loss of Normal Feedwater Flow,

Feedwater System Pipe Break,

Steam Generator Tube Rupture,

Loss of Coolant Accidents Resulting from a Spectrum of Postuiated Piping
Breaks within the Reactor Coolant Pressure Boundary, and

Anticipated Transients Without Scram.

The function of the AF system is the same for all accidents. The following is a
generic discussion which applies to all accidents listed above.

The probability of an accident will not be increased by this change. This change is
being made to ascuratsly reflect the as-built plant configuration and to Erevent an
inadvertent injection of SX water into the steam generators should an AF pump suction
pressure channel become inoperable.

The offsite dose consequences of previously analyzed accidents will not be
increased. If an AF pump suction pressure channel was to become inoperable and its
associated AF pump was also declared inoperabie, then the other 100% caracity train
of AF would be available to automatically respond to an ESFAS actuation signal to
mitigate the consequences of these accidents. This is consistent with the initial
assumptions of the accident analyses.

The probability of a malfunction of equipment important to safety is not affected by
this changes. This cha is being made to accurately reflect the as-built plant
configuration. The pr ility of a failure of an AFofump suction 'rressure channe! will
not increase as result of this change. As a result of this change it an AF pump suction
pressure channel was to become inoperable, then the associated AF pump will also be
declared inoperable. This is consistent with the current operating practice that is
required to ensure that SX water is not inadvertently injected into the steam generators
Wh:c? :ha inoperable AF pump suction pressure channel is placed in the tripped
condition.

The conseqguences of a malfunction of equipment important to satety will not be
increased. In the avent that an AF pumr suction pressure channe! becomes
ing&erab&o and iis associated AF pump is subsequently declared inoperable, the other
100% capacity trait, of AF would be available to automatically respond to an ESFAS
actuation signal to mitigate the consequences of these accidents. Additionally, the
revised ACTION limits the window of vuinerability during which an accident could occur
while in this degraded condition to 72 hours. And, by not placing the inoperabie
channel in the tripped condition, the inoperable AF pump may, in some circumstances,
remain available to heip mitigate the consequences of these accicants.
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ATTACHMENT 3C
EVALUATION OF SIGNIFICANT HAZARDS CONSIDERATIONS
RWST LEVEL CHANNEL CHANGE

Commonwealth Edison has evaluated this proposed amendment and determined
that it invuives no significant hazards considetations. According to 10 CFR 50.92(c), a
propost .. amendment to an oporlunﬂ liceise involves no si?n icant hazards
oom'sdﬂlﬂom if operation of the facility in accordance vith the proposed amendment
would not:

1. Involve a significant increase in the probability or
consequences of an accident previously evaluateo, or

2. Creute the possibility of a new or different kind of
accident from any accident previously evaluated, or

3. Involve a significant reduction in a margin of ¢afaty.

The proposed change will ~larify the Action Statement for an iroperable RWST
level channel. The current Action Statement requires an inoperehie channel to be
bypassed. B, ron and Braidwocd are configured such that an inoperable channel is
removed from service by placing that channel in the tripped condition. In order to
bypass the channel, temporary jumpers must be installed, or a cirouit card removed.
Tv'voéti 1l3 2tt1’l1o configuration is coitrary to IEEE 279 and the SER associated with

The new action staiement will require RWST channels that are inoperable to be
placed in a tr condition within 6 hours. Operation may continue until the next
required ANALOG CHANNEL OFERATIONAL TEST.

Each RWST is equipped with 4 level channels. This is one more than required by
IEEE 279-16/1, because there are no control functions associated with the subject
channels. Other than alarm functions, these ievel channels provide an input to the
38F J. These inputs are asenciated with the semi-automatic switchover of the ECCS
to the containment recirculation sumps. Upon reaching a level of 46.7% on two of the
four level ch, ~nala concurrent with an SI signal, the containment sump suction valves
v |l open. Manuai action is then required to complete the realignment, which would
isolate the RWST from the RH system. Prior to the coripletion of this realignment, the
RH pumps take suction jointly from the containment sump and the RWST, i.e. the sump
and the RWST are crosstied.

While a channel is being surveilled or is otherwise inoperable, it is placed in a
tripped condition, consistent with the installed configuration. This results iri a 1/3
coincidence concurrent with an Sl signal to effect the opening of the containment sump
suction valves. In this configuration, full compliance with IEEE 279-1971 is maintained.

This change has no effect on reactivity management.

For the period during which an RWST channel is inoperable, the failure of an
additional RWST channel (channe! fails low) will not result in the undesirable opening
of the sump suction valves because an Sl signal is also required. The affected modes
are Modes 1 through 4, which coincides with the modes of applicability for the affected
ECCS systems. Although an SI pump is reyuired to be available in some Mode 5 and
6 configurations ( during periods of reduced inveniory operation). o credit for the
semiautomatic switchover to the sump is assumed.
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The accidents which result in an Sl signal are:
Increased heat removal by the secondary,
Feedwater line break,

urious SI,
The ra of LOCAs, and
Certain ATWS scenarios,

The limiting accident is the Large Break LOCA, which results in
the greatest demand for RWST inventory, and thus results in the need
to switch the RH pun;p suction to the containment recirculation sump
at the earliest time. This accident bounds all other transients for the
purpcses of this change.

The llity of an accident will not be increased by this
change. The large Break LOCA is analyzed assuming a full
complemernt of ECCS equipment, wih the subsequent failure of an
entire train of thie equipment. No allowance is made for the initiation
of this transient with inoperable equipment, and it is recognized that
the single failure criterion may not be met while operating under an
Action Staiement. The configuration used to remove | rable
RWST channels from service is unrelated to the probability that a
catastrophic failure of the RCS piping will occur

The offsite dose consequences c! an accident are not Increased
by this change. As analyzed the Large Break LOCA does not result in
unacceptable ofisite dose consequences. In the evant that a LOCA
ocourred with an RWST channel inoperable the actuation logic to
automatically open the sump suction valves would be one-out-of-three
tor the remaining operable RWST channals This action would ocour
at the proper time assuming no failure of an additional RWST
vhannel. It is nized that single failure criterion cannot always be
met when in an Action Statement due to already identified inoperable

aquipment.

The proposed revision will not increase ihe probability of a
maltunction of equipment important to safety. No change is being
made to installed plant equipment. The change is limited to method of
removin_ n inoperable ST Level channel from servine.
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The consequences of a malfunction of equipment important 10

safety is unchanged. This change does not render affected equipment
vulnerable 1o a lose of suction, which could result ir utufmom failure.
able transfer of

Multiple fallures are required to resu. n the undesir

RWST inventory to the containment sump. The consaquences of a
loss of suction o the ECCS pumps due to multiple failures in the
switchover cirou.ng are no worse than the consequences of a loss of
suction to the ECCS pumps due to other causes, such as RWST
catastrophic failure or personnel error. It must be reemphasized that
the scenario leading to a loss of suction event requires multiple
fallures, which is beyond the design basis for the plant.

This change does not create the possibility for a new or different
kind of accident or malfunction from those previously evaluated. No
new equipment is being Introduced, and no installed equipment is
bolng o&oralod in a new or different manner. Placing an inoperable
RWST level channel in the tripped configuration does not render the
plant vulnerable to a loss of suction which would result in equipment
unavailability

The margin of safety is not adversely impacted by the proposed
change. The W'“ change deals with the configuration of an
i rable RWST level channel. There is no change in the point at
which a switchuver of the ECCS pump suctions to the containment
sumps i¢ required. This change, as proposed, dows not impact any
analysis assumptions, and tharefore, does riot impact the analysis
rasults. As such, the design margin of safety is unaffected.
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