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RTS Instrumentation
3.3.1

3.3 INSTRUMENTATION

3.3.1 Reactor Trip System (RTS) Instrumentation

LCO 3.3.1

APPLICABILITY:

The RTS instrumentation for each Function in Table 3.3.1-1
shall be OPERABLE.

According to Table 3.3.1-1.

ACTIONS

------------------------------------- NOTE-------------------------------------
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in
required channelsrj_ Table 3.3.1-1 for the I TA3.3-151|
tIi1_ inoperable. channel(s)Et

t .
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One Manual Reactor B.1 Restore channel to 48 hours
Trip channel OPERABLE status.
inoperable.

OR

B.2A} Be in MODE 3. 54 hours

AND TA3.3-151

B.2.2 Open reactor trip
breakers 'R:FGs'

'' hours

(continued)

C. One channel or train C.1 Restore channel or 48 hours
inoperable. train to OPERABLE

status.

OR

C. 2J1 489 hours

ReoGpen -R±e. |TA3.3-151

ANDm RK

3Ft thidol9
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION IREQUIRED ACTION | COMPLETION TIME

D. One Power Range
Neutron Flux-High
channel inoperable.

- -------- NOTES------------
The inoperable channel
may be bypassed for up to
4 hours for surveillance
testing and setpoint
adjustment of other
channels.

D.1.1 Place channel in
trip.

AND

fl 1 ' -TnirnkA AI .nnr rn

CL3.3-152

6 hours

2 hoeursUL. L . L. I\UUU' I I ILIXI iIsL I uVILI\

ton, 7cow RTn

GR

D.2.1 I lU t i lI ifniI ed IAn

AND

(continued)
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RTS Instrumentation
3.3.1

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

D. (continued) _ag - ---------- NOTE------- PA3.3-153
Only required to be
performed when

HERMli22OWER ! |CL3.3-152
~TPI53t~the Power

Range Neutron Flux
input to QPTR is
inoperable.

9.2.2 Perform SR 3.2.4.2.

OR Once per
12 hours

D.-E3 Be in MODE 3.

12 hours
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. One channel ------------NOTE§------------
inoperable. 2 The inoperable channel

may be bypassed for up to
4 hours for surveillance
testing of other
channels.

CL3.3-152

d

E.1 Place channel in 6 hours
trip.

OR

E.2 Be in MODE 3. 12 hours

|TA3.3-151
F. TIIERHAL rPOWER -P 6 F.1 Reduce THERMAL POWER

and P 10-l. gene to < P-6. TP3.3-154
Intermediate Range
Neutron Flux channel OR
inoperable.

F.2 Increase THERMAL 24 hours
POWER to > P-10.

2, hours

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

G. TFllERMAL POWER > -P6 G.1 52TA3.3-151
and < P- 10+7-two
Intermediate Range _____

Neutron Flux channels _ _

inoperable. r I * t TA3.3-159

Suspend operations
involving positive
reactivity additions.

Immediately
AND

G.2 Reduce THERMAL POWER 2 hours
to < P-6.

11. Tll[ERHAL POWER P 6. 11.1 Restore channcl s to TA3.3-151
ene or two OPERABLE status.
intermediate Range Prier to
Neutron Flux channels incTeasing
ioperTable. ThIERHAL POWER

-to > P 6

WOG STS Rev 1. 04/07/95 3.3.1-6 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

HI. One Source Range H+.1 -- VOT[ TA3.3-159|
Neutron Flux
channel co0o0M ME
inoperable. 9tl pj ifE I

Qq~Vi dCe ean

w =a

Suspend operations Immediately
involving positive
reactivity additions.

11J. Two Source Range WJ.1 Open Egd L-tqr p Immediately
Neutron Flux BCe§:a: e RTBs . TA3 15an ~A3 f.3-151
channels
inoperable.

UK. One Source Range UK.1 Restore channel to 48 hours
Neutron Flux OPERABLE status.
channel
inoperable. OR

EK. ?tacTCH 489 hours

W2l2lYRhnseft-~¶ |TA3.3-151
_Open RTBs.

L- b1 j7P7t 1io9-7:nBaap7

WOG STS Rev 1. 04/07/95 3.3.1-7 Markup for PI ITS Part E
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RTS Instrumentation
3.3.1

ACTIONS (continued)
CONDITION R REQUIRED ACTION COMPLETION TIME

(continued)

L. Required Source Range L.1 Suspend aperatiensz -Thliediateley
Neutron Fl-ux involving positive
ehannel±sE)i reactivity additions. TA3.3-151
inapepable.

AN9

L.2 Close unborated water 1 heur
source isolation
valves.

AN9

L.3 Perform SR 3.1.1.1. 1 hu

AND

Once pep
12 hours
thereafterp
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

KM. One channel
inoperable. ------------NOTE-------------

The inoperable channel may be
bypassed for up to 4 hours
for surveillance testing of
other channels.

KM.1 Place channel in 6 hours
trip.

OR CL3.3-158

M.2 Reduce THERMAL POWER
to < P-7UK E ZcFP. 12 hours

(continued)

LN. One t Reete ------------NOTE-------------TA3.3-155
Coolant Flow Low qPgThe inoperable channel may
(Single Leap) be bypassed for up to 4 hours JCL3.3-156 I
channel() for surveillance testing of
inoperable,74rTbie other channels.

UN.1 Place channel[ng in 6 hours
trip.

OR

EN.2 Reduce THERMAL POWER CL3.3-158
to < P,7 P-8.

1g-O hours
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Me. One Reactor NOTE
Coolant Pump The inoperable channel may be
Breaker Position bypassed for up to 4 hours
channe] for surveillance testing of.
inoperable. other channel5. CL3.3-157 I

LO.1 Restore channel to 86 hours
OPERABLE status.

OR

KMO.2 Reduce THERMAL POWER CL3.3-158
to < P7gLd P-8.

5L4± hours

(continued)

NP. One Turbine Trip ------------NOTE-------------
channel The inoperable channel may be
inoperable. bypassed for up to 4 hours

for surveillance testing of
other channel]s2.

NP.1 Place channel in 6 hours
trip.

OR

V4.2 Reduce THERMAL POWER 120 ICL3.3-169I
to < fP-9i. hours

WOG STS Rev 1. 04/07/95 3.3.1-10 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

OQ. One train
inoperable. -NOTE-------------

One train may be bypassed for
up to §f4j hours for JCL3.3-161 I
surveillance testing provided
the other train is OPERABLE.

O0.1 Restore train to 6 hours
OPERABLE status.

OR

,0.2 Be in MODE 3. 12 hours

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued) -

CONDITION REQUIRED ACTION COMPLETION TIME

pR. One RTB train
inoperable. ------- NOTES------------

1. One train may be bypassed
for up to A2 hours for JCL3.3-162|
surveillance testing.
provided the other train
is OPERABLE.

2. One RTB may be bypassed
for up to ,2 hours for JCL3.3-163
maintenance on
undervoltage or shunt
trip mechanisms. provided
the other train is
OPERABLE.

PR.1 Restore RTBtpain to 1 hour
OPERABLE status.

OR

PR.2 Be in MODE 3. 7 hours

PS. One dgifor0 e Q&.1 Verify interlock is 1 hour
channels in required state for
inoperable. existing unit TA3.3-151

conditions.

OR

pS.2 Be in MODE 3. 7 hours

(continued)
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RTS Instrumentation
3.3.1

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

RT. One 'r8 t d giF.1 Verify interlock is 1 hour

channelt in required state for

inoperable. existing unit TA3.3-151
conditions.

OR

RT.2 Be in MODE 2. 7 hours

SU. One trip mechanism LU.1 Restore inoperable 48 hours

inoperable for one trip mechanism to

RTB. OPERABLE status.

OR

SU.27- Be in MODE 3. 54 hours

TA3.3-151

U.2.2 Open RTC.- 55 heurs

V. TEI IS t V.1 Enter LCD 3.0.3. TA3.3-151

V. le trains ...
Immediately

WOG STS Rev 1, 04/07/95 3.3.1-13 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE-------------------------------------
Refer to Table 3.3.1-1 to determine which SRs apply for each RTS Function.

…-- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

SURVEILLANCE FREQUENCY

SR 3.3.1.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.1.2 ------------------- NOTES-------------------
1. Adjust NIS channel if absolute

difference is > 2%.

2. Not required to be performed until
F12i hours after THERMAL POWER is
2 15% RTP.

Compare results of calorimetric heat 24 hours
balance calculation to Nuclear
Instrumentation System (NIS) channel
output.

WOG STS, Rev 1. 04/07/95 3.3.1-14 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.3 -------------------NOTES-------------------
1. Adjust NIS channel if absolute

difference is 2 3%. PA3.3-168

2. Offljyoet required to be performed l't'H
until [24] hours after THERMAL POWER
to 2E153% RTP.

Compare results of the incore detector Pii~ tiK
measurements to NIS AFD. dIJt75.

EId

AND

31 effective
full power days
(EFPD)

(continued)

SR 3.3.1.4 -------------------NOTE-------------------
U.t This Surveillance must be performed on

the reactor trip bypass breaker Rh-e
prior to placing the bypass breaker in
service.

9U MEMO 31 PA3.3-160
KNOMU ~days on a

STAGGERED TEST
BASIS

Perform TADOT.
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.5 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.1.6 -NOTE--------------------
Not required to be performed until
f243 hours after THERMAL POWER is
2 Z5SG% RTP. |CL3.3-164

Calibrate excore channels to agree with f92j EFPD
incore detector measurements.

SR 3.3.1.7 NOTE
Plot required to be performed for 5ource
range instrumentation prior to entering |CL3.3-165
FHODE 3 fromf MOD9E 2 until 4 hours after
cntry into lODE B.

Perform COT. f92j days

(continued)
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.8 -------------------NOTE--------------------
This Surveillance shall include
verification that interlocks P-6 and P-10
are in their required state for existing
unit conditions.

----- NOTE-----
Only required
when not
performed
within previous
E92J days

Perform COT.
Prior to
reactor
startup JCL3.3-166

AND

Four hours
after reducing,
power below
P-IO--far powep

interfmediate
instrumentation

AND

Four hours
after reducing,

for source
a- ene
instrumentation

AND

Eve IPA3.3-171|
ry 92 days

ILE~
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

(continued)

SR 3.3.1.9 -------------------NOTE--------------------
Verification of setpoint is not required.

Perform TADOT. F92J days

SR 3.3.1.10 -------------------NOTE--------------------
This Surveillance shall include
verification that the time constants are X3.3-172
adjusted to the prescribed values.

Perform CHANNEL CALIBRATION. 24E183 months

SR 3.3.1.11 ------------------- NOTE--------------------
, Neutron detectors are excluded from

CHANNEL CALIBRATION.

RXU-r7 @bISE tE.5n JPA3.3-173

'Lff~ th Ld b d ~:~ 1

X3.3 172 1

Perform CHANNEL CALIBRATION. 24E!83 months

WOG STS Rev 1. 04/07/95 3.3.1-18 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.12 ------------------- NOTE--------------------
[2 This Surveillance shall include

verification of Reactor Coolant System
resistance temperature detector bypass
loop flow rate.

2 [Eiw3i(2ttS21 M4nXg

ePA3.3-173

Perform CHANNEL CALIBRATION. JX3.3 172
£L4f7±83 months

SR 3.3.1.13 Perform COT. IX3.3 172 I
24S months

(continued)

SR 3.3.1.14 ------------------- NOTE--------------------
Verification of setpoint is not required. JX3.3-172 I

24E±8j months
Perform TADOT.
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RTS Instrumentation
3.3.1

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.1.15 -------------------NOTE--------------------
Verification of setpoint is not required. NOTE

when not
per ffled
vv I 31- I .I s v uua

31 days

Perform TADOT.
I TA3.3-175

Prior to

Exgg7erd-ocf

9tiTi5S~he

RThys-rea@ter

El t .t p
Khibr-_jC !)
Myt~nfie

P1icM_

5tartup

+

SR 3.3.1.16 Mf�Tr-

-------------- ---- -1I1VU L … -----

..- .- -- A _. .- I p - o p -- d FP

-Iu -, su~ - -l WA "uu-u ..u

rFeponsd time testing.

CL3.3-178 I

I X3.3-172

?&483] months
on a STAGGERED
TEST BASIS

Verify RTS RESPONSE TIME is within limits.

L
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 1 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES |TA3.3.176
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE T*+P

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPefNffVY

1. Manual Reactor 1,2 2 B SR 3.3.1.14 NA MA
Trip 3(ab) 4bg(b), 2 C SR 3.3.1.14 NA NA

2. Power Range
Neutron Flux

a. High 1,2 4 D SR 3.3.1.1 s • 0f11 |3-7
SR 3.3.1.2 % RTP
SR 3.3.1.7
SR 3.3.1.11 -Et1093X
SR 3.3.1.16 RfP

ICL3.3.181

SR 3.3.1.1
SR 3.3.1.8 s -t95t'--RP

b. Low I Qk),2 4 E SR 3.3.1.11 s 4O-F*i[Z
SR 3.3.1.16 RIP

3. Power Range
Neutron Flux Rate |X3.3-177

a. High Positive 1,2 4 E SR 3.3.1.7 s '4f6.8t% RT ,i E35' RTP
Rate SR 3.3.1.11 P with time wit-thime

SR 33_1'-16 constant enetent
2 f2} sec 2-fee--sec

ICL3.3-182 1

|X3.3-177 | ,535f RTF

b. High Negative 1,2 4 E SR 3.3.1.7 s &E6.8X% RT with time
Rate SR 3.3.1.11 P with time censtent

SR 3.3.1.16 constant t I See
2 f2t sec

4. Intermediate Range 10c), 2 (Td) 2 F,G SR 3.3.1.1 |CL3.3-184 1 ,E[5* RTP
Neutron Flux SR 3.3.1.8 s SOtf3+1-X RT

SR 3.3.1.11 P

|TA3.3-151

*e- e 2 ff SR 3,3 1.1 , E.13 RTFP ,(oi. ReP
SR 3.3.1.0
SR 3.3.1.11

(continued)

(a) Reviewer's Note. Unit specific impte ... tatiosns ...ay contain unty Attaoa~bte Value depending Gl,
Setpoint Study ineth~odoiogy used by the unit. �.176

(bb) With Rea.tUr Tr iD BleakerS fRTH5b--closed-end-Rod Control System capable of rod withdrawalF r{bngiEFiT~bds.1 vrv ^ paX
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RTS Instrumentation
3.3.1

(be) Below the P-10 (Power Range Neutron FLux) interlocks.

(id) Above the P-6 (Intermediate Range Neutron FLux) interlocks.

(e) BeLow the P 6 Ontemediate Range Neutron lux) interlocks.

TA3 .3. 151

TA3.3-151

WOG STS Rev 1. 04/07/95 3.3.1-22 Markup for PI ITS Part E



RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 2 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODESTA.16
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE iRiP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETFPeINTt

LCL3.3-185

5. Source Range 20e) 2 1fJIT SR 3.3.1.1 I :.OE6f1-.4 ,lI.O- E5C
Neutron Flux SR 3.3.1.8 E5- cps CpS

SR 3.3.1.11
SR 3.3.1.16

3 (ab) 4%b), 2 EJ* SR 3.3.1.1 s '.E:t+-4 ,-[1.0E,]
50b) ES+ tp

ICL3.3-188 cps

SR 3.3.1.8?
SR 3.3.1.11
SR 3.3.1.16

|TA3.3.151

3 (i- It) SR 133.1- Nf* -
SR ,.,.1.11

6. Overtemperature AT 1,2 f43- E SR 3.3.1.1 Refer to Refer-to
SR 3.3.1.3 Note 1 Nutt-
SR 3.3.1.6 (Page fPage
SR 3.3.1.7 3.3>-2+2) 3v- 21f
SR 3.3.1.12
SR 3.3.1.16

7. Overpower AT 1,2 f41 E SR 3.3.1.1 Refer to Refer-to
|CL3.3-164 Note 2Nte

(Page (Page
_R:33f13 3.3.T1-223) 3.3 22
SRA3M3i.
SR 3.3.1.7
SR 3.3.1.12
SR 3.3.1.16

(continued)

(a) Rev iewer, I. ote. Unit speciFic imptementation.s m contail nl MAllWOl -:e dependin~g cn
Setpaint StUdy methodology used by tileunL .

(ab) With RTDs closed and-Rod Control System capable of rod withdrawaltororie' aor e
LTidtid.

TA3 .3. 176

TA3.3.151

(die)

ff)-

Below the P-6 (Intermediate Range Neutron Flux) interlocks.

With till RTBs open. fIn this condition, souice rsange Fti,
does provide E;input to the Boron D~lution Frotection Sys

et imlI does .t i rt de iLeactoi Li ip but
,#FMel PAC .. _._). " i ll; ot .01, TA3 .3�151
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 3 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES ITA3.3.1761
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TR! P

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE sETPeftt

8. Pressurizer
Pressure

a. Low 1(0S) E43- KM SR 3.3.1.1 |X3.3-177 | E19003
SR 3.3.1.7 2 W760i4886 p-i9
SR 3.3.1.10 3- psig

L3.3- I|CL3.3-186

b. High 1,2 |19 E SR 3.lG X3.3-177 8
pstg

3f43 SR 3.3.1.1 s 24O-f2396
SR 3.3.1.7 I- psig
SR 3.3.1.10

ICL3.3-186 I

SR 3.3.1.16

9. Pressurizer Water I(ts) 3 kM SR 3.3.1.1 |CL3.3-192 |92]-
Level - High SR 3.3.1.7

SR 3.3.1.10 s POEt93.-8X

10. Reactor Coolant
Flow - Low

a. S;.,uic Lou 1 (fh) 3 per SR 3.3.1.1 |X3.3-177
Loop SR 3.3.1.7 2 P1189f.3X

SR 3.3.1.10

|CL3.3-186

SR ....1.16

L. Two Loops 4* 3-per M SR 3-3- 1 55. |90
+oop SR 3.1.

SR 3(1.1 ontBn9ued
SR .'.3.1.1G

(continued)

(a) RieY;CeC's Note. UnI,; specific hupplemeritatiol
Setpoi;.t Study methodology used by tr'e un~it.

S- - a3y 3ontai.1 o76y Aiiowabie Va lue depending on

(eg) Above the P-7 (Low Power Reactor Trips Block) interlock.

('fh) Above the P-8 (Power Range Neutron Flux) iT (1 Cp5 t'brETii6f BZkU) interlocks. ICL3.3-189

ITA3.3-155.i . tI. . 7 t.h... . . ..Rt.... 'T. **,. *iock) i;...... l...k .d -ew tI.h P 0 (.Pe - ... t.

Flua) i..teri1.k.
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 4 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES |TA3.3-176 I
OR OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fRLP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE Sfff*

11. LoI: f _ _ __

Reactor CL3.3-195
Coolant
Pump (RCP) Brake;
posi tio,,<-

a. RCP,, Brekr

ICL3.3.196

b. Oid pfffrqu~pq

P _~ !:L 1 ?

1( Oh)

1(ft)

1 per
RCP

Rep

Me

CL3.3-156

p.'

SR 3.3.1.14

,sR,3 3 31T.14

NA

CL3.3-197

m.~1fN

W*

NA

12. Undervol
tage:En CL3.3-2011

d' 12"'21rdi-dK22)

REPs

CU3.3-I
1202

2-13 per
bus

CL3.3-156

LM

SR 3.3.1.9
SR 3.3.1.10

SCL3.3. 186

SR-3.. * ^

IX3.3-177

2 74XTŽ P4
9,Tt~t g Fd&ff6

A. s.

t E4B301-

1;. Underfre |
, L3 .3. 1,5

RE,5

N SR 3.3. 1

SR 3.3.1.46
SR, 3.3. . 6

134. Steam Generator (SG)
Water Level - Low
Low

1,2 -3'; per
SGI-

1'. SG Wate.
bevei - tow

E SR 3.3.1.1
SR 3.3.1.7
SR 3.3.1.10

ICL3.3.3186

SR 3.3.1.

SR 3.3.1

SR 3.3.1.1r. SR 31.1.

SR 3.3.1.r-SR 3;.1.16

ICL3.3203

ICL3.3.204

t E30.435

z t4..,5±5
ful l StMa
flow at RfP

t: [;.3IX

= 4035K
Hi! ste-m
How at Rf P

-1111c~en wh -

Steal.. Flowifeedwate;

Flow Mismatch

2 pe- S6

(continued)

(a) Re-iwe.'s Note. Unit specific' .mptemen tations mlay colntain onily Allowable Value depen~ding on.
Setpoint Stuady methodoiovy used by tlhe tinit-.

(es) Above the P-7 (Low Power Reactor Trips Block) interlock.

K)'

�176
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RTS Instrumentation
3.3.1

(fQ) Above the P-8 (Power Range Neutron FLux) A d intertockk .

A(>4 E - r~e-- p

H ) Abuve the P 7 (Low Powes Reacto. Trips Bioc. inter iock and below the P 8 (Powe Range Neutr on
Flux) ..teil ock.

CL3.3-189

C13.3498

c13.3*1g6
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 5 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES |TA3.3-176 |
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fRfP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOeINT-1

146. Turbine Trip

a. Low PA3.3-205

Actdst6obpF+±id
Oil Pressure

b. Turbine Stop
Valve Closure

1(OD

3 NP SR 3.3.1.10
SR 3.3.1.15

z |CL3.3- 167|

RP SR 3.3.1.15
SR 3.3.1.15

CL3.3 206

t 45.f75ff
psig

W El]
open

[f0ee]
pstg

~- t1i*open.

15w. Safety
Injection (SI)
Input from
Engineered Safety
Feature Actuation
System (ESFAS)

1,2 2 trains oe SR 3.3.1.14 NA NA

t HEC 18i

mm

168. Reactor Trip
System Interlocks

a. Intermediate
Range Neutron
Flux, P-6

2

ICL3 .3-211

0 SR 3.3.1.11 2 VPE-
SR 3.3.1.13 jO-f6E---t

amp

b. Low Power
Reactor Trips
Block, P-7

1 Pj*6 ro rRang b

2tTur birie M

c. Power Range
Neutron Flux,
P-8

d. Power Range
Neutron Flux,
P-9

e. Power Range
Neutron Flux,
P-10

1

2

Ri SR 3.3.1.11
SR 3.3.1.13

R .y,3, M17-10

is "3.., 1. -,

E2X.:RTPN*

IX3.3.177

RI2%2UWNU
V6-d -

NA

ICL3.3.2121

1 4

1,2

4

4

P SR 3.3.1.11 _____

SR 3.3.1.13 X3.3.177

RTP
R` SR 3.3.1.11 |X3 3-I77

SR 3. 3.1.13 X..7
:5 a~f52-e2t%

RTP
pS SR 3.3.1.11

SR 3.3.1.13 2f7i1-. B%
RTP-and

_rE12 -2
ffpJo

-F! * t Rf P

, [503Y. RfP

t . fti ne I ntP s3
Prce-uie, P 13 SR 3.3.1.1;SR 3.3..8

p,

CUL3.3-2I3I

, b tewi-

rower
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RTS Instrumentation
3.3.1

APPLICABLE MODESTA.-7
OR OTHER ITA3.3-176 |
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fR-P

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

(continued)

. . .

Setpoint Study methodoiogy used by the unit.

(de) Below the P-6 (Intermediate Range Neutron Flux) interlocks.

(hi) Above the P-9 (Power Range Neutron Flux) interlock.

-. - L--- L- - -- - -s -UU -C~lll .l

TA3 .3*176
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 6 of 8)
Reactor Trip System Instrumentation

APPLICABLE MODES TA3.3.176
OR OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fRItP

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE eCfOeft

179. Reactor ri 1,2 2 trains PR SR 3.3.1.4 NA N*
s 3 (ab) (b), 2 trains C SR 3.3.1.4 NA N*

182e. Reactor Trip 1,2 1 each SU SR 3.3.1.4 NA h*
Breaker per RTB

Undervottage and
Shunt Trip 3(ab) (4(4b) 1 each C SR 3.3.1.4 NA N*
Mechanisms-w(j) 5 a b) per RTB

J192+. Automatic Trip 1,2 2 trains oe SR 3.3.1.5 NA N*
Logic 3(5b) 4(a1b) 2 trains C SR 3.3.1.5 NA N*

5(5b)

t.; Reviewe. s Note. -,.,t spc Ill,. ,mpemntt on -. .1 .y C011t; . onl..y Allowavle Valuie lepen~din9 on
Sctpoint Study ,,ethodology tssed by the un~it-.

(5b) With RTD, closed and Rod Control System capable of rod withdrawalorll y
iinser ted.

(ik) Including any reactor trip bypass breakers that are racked in and closed for bypassing an RTB.

(j) Onl ty~app^Iie t - k'ersPERA B L t ncsid

TA3.3.176

TA3.3.151

PA3.3.20B
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 7 of 8)
Reactor Trip System Instrumentation

Note 1: Overtemperature AT

The Overtemperature AT Function Allowable Value L£Tid. nt obeed the
following Trip Setpoint by more than [3.8]% of JT span.

(1+ T2S) ( 1 32T )I
-< A TO Ki- K(2 ¶1:;4S [T 1

(1+ T 6 S)
- T] + K3 (P- P')- fi (A >T

A TA A TO {Ki- I (T -T') (1+ t +s) 1
Where: AT is measured R~ct~t gOg~gt§y2t~7QRCS) AT. OF.

AT0 is the indicated AT at RTP. "F.
s is the Laplace transform operator. sec-1.
T is the measured RCS average temperature. OF.
T' is the nominal Tavg at RTP, § §Zpf-58830F.

|CL3.3-214|

P is the measured pressurizer pressure. psig
P is the nominal RCS operating pressure. f f2235i psig

K1 • f1. 093
T1  z >3t-8-3 sec

-E4 2 [ 33 1 sec

K2 7 fO.009±38]/-F K3 = f0.00a667-3i/psig
T 2 E1-3- ]- sec :-7 , [ 2 ] see

,6 r~ E4 1 rsee i r ^,~ E 23se

JCL3.3-215

|CL3.3.214

f(AI) =(PR5 + (qt - qb)}when qt - qb s - j2fa35% RTP
0% of RTP when {2f353% RTP. < qt - qb |CL3.3214|

RTP
9;Q2v5Q0-1--5{(qt - qb) - 9}when q - > 2ff1% RTP

Where qt and qb are percent RTP in the upper and lower halves of
the core, respectively, and qt + qb is the total THERMAL POWER in
percent RTP.
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RTS Instrumentation
3.3.1

Table 3.3.1-1 (page 8 of 8)
Reactor Trip System Instrumentation

Note 2: Overpower AT

The Overpower AT Function Allowable Value L1g7 L%,y7-Ntai
following Trip Setpoint by more than [31% of AT span.

net exeeed the

(1+ T 1 S) (
(1+ T2 S)

1+ 3

1+ T3sJ
< A TO {K4

K 1 7 S

1+ 1 S7

1+ S
1+ T 6S)

T -K6 T 1
1+ T6S

T - f2 (A I

A T A TO K4- K 13 T
1+1 3S

|CL3.3-214 I

Where: AT is measured RCS AT. OF.
ATo is the indicated AT at RTP. OF.
s is the Laplace transform operator, sec-1.
T is the measured RCS average temperature. OF.
T' is the nominal Tavg at RTP, - 59]Of58810F.

ICL3.3-215

when T > Tl
< T'R

K4 < t.1.09i
K5 1 ..021.73/cF for increasing T.,, K6 : fO.00281/ 0F

fOi/ 0F for decreasing Tavg fOi0/F when T
T+ [8] sec e-[ [3] sec 13  t TOf2i sec

t6 5g E21 See t, t E103 see

|CL3J.3-214|
f(AI) = moS~ d& WTdt 0%l O-RTP fo\ r all -1.
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ESFAS Instrumentation
3.3.2

3.3 INSTRUMENTATION

3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

LCO 3.3.2

APPLICABILITY:

The ESFAS instrumentation for each Function in Table 3.3.2-1
shall be OPERABLE.

According to Table 3.3.2-1.

ACTIONS

------------------------------------- NOTE-------------------------------------
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more Functions A.1 Enter the Condition Immediately
with one or more referenced in
required channels or Table 3.3.2-1 for the
trains inoperable. channel(s) or

train(s).
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. One channel or train B.1 Restore channel or 48 hours
inoperable. train to OPERABLE

status.

OR

B.2.1 Be in MODE 3. 54 hours

AND

B.2.2 Be in MODE 5. 84 hours

(continued)

C. One train inoperable. £- -------- NOTE--------- JPA3.3-153
One train may be
bypassed for up to
8f4-1 hours for
surveillance testing CL3.3-221
provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

OR

C.2.1 Be in MODE 3. 12 hours

AND

C.2.2 Be in MODE 5. 42 hours
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

D. One channel
inoperable. -------- NOTE - -

The inoperable PA3.3-153
channel may be
bypassed for up to
f43 hours for
surveillance testing
of other channels.

Place channel in 6 hours
trip.

DR

D.2.1 Be in MODE 3. 12 hours

AND

D.2.2 Be in MODE 4. 18 hours

(continued)
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

E. j=O4ee Containment
Pressure channels1 LA -------- NOTE--------PA3.3-153
inoperable. he:tT2 fiO1e

additional- channel
may be bypassed for CL3_3_ 222_1
up to f4i hours for IL.3-2 I
surveillance testing.

iT2 Place Lth7e i 6 hours
channel in bypass.

OR

E.2.1 Be in MODE 3. 12 hours

AE D

E.2.2 Be in MODE 4. 18 hours
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

F. One channel or train 1CL3.3-223

lnopepabe. [.1 Restore channel or 48-,
t~aineto PERABLE Or
5tatus.

GR

F.2.1 -Be in M9OE 3-.
'4 hours

AND

F.2.2 Be in MODE 4-.
60 hours

(continued)

EG. One train G.! --------NOTE---------
inoperable. One train may be IPA3.3-153

bypassed for up to
PE43 hours for
surveillance testing ICL3.3-224

provided the other
train is OPERABLE.

Restore train to 6 hours
OPERABLE status.

OR

EG.2.1 Be in MODE 3. 12 hours

AND

-G.2.2 Be in MODE 4. 18 hours
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

11. One train inoperable.
IH N-OTE

One train may be
bypassed fer up to

surveillanco tasting
provided the other JCL3.3-225
train is Or9PERABLE.

Rstare train to6
GPrAE statu1s.n r+ _

GR

H2 tBerain is99E-± ±2 heur

(continued)

Pu - One channel I.1 --------- NOTE-------
inoperable. The inoperable |PA3.3-153|

channel may be
bypassed for up to
f4j hours for
surveillance testing
of other channels.

Place channel in. 6 hours
trip.

OR

[4.2 Be in MODE 3. 12 hours
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ESFAS Instrumentation
3.3.2

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

gJ. One EPha i=7-" _ ECL3.3-226
Feedwater Pumpe 8
tr4p-channel[ P _S_ _ ,p_ _
inoperableU l

U.1 E h T i
Rctare c-a hann-el

te-o 'P&L{- -staatus. 648 hours

OR

UJ.2 Be in MODE 3.
j2S4 hours

[K. One channel oir K. 1 NOTE
¶th inoperable. One additional

channel mfay be
bypassed for up to ICL3.3-227
[4] hours ofo
-ur veillance tesoting.

03!5zal.b~eg6 hours

M EMOfhit3T1TI'L~ee (continued)
channel in bypass.
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ESFAS Instrumentation
3.3.2

ACTIONS

CONDITION REQUIRED ACTION COMPLETION TIME

K. (continued) K.2.1 Be in F9OO3 -. 12 hours

AND

K.2.2 Be in 9MDE -. 42 hours

L. One:,ehannce L.1 Verify intoelock is CL3.3-231
i-.perable. in required state for 1-hour

-i t-ng unit
eandition

L.2.1 Be in MODE 3-.-
7 heurs

L.2.2 Be in MOODE 4-.
13 hours
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS

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

SURVEILLANCE FREQUENCY

SR 3.3.2.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.2.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

SR 3.3.2.3 NOTE
The continuity check may be excluded. ICL3.3-232

Perform ACTUATION LOGIC TEST. 31 days en a
STACG[RED TEST
BASIS

SR .3.82.4 Perforfm MASTER RELAY TEST-. a, I CL3.3-233

STAGGERED TEST
BASIS

SR 3.3..2.g& Perform COT. 92 days
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.6 Perform SLAVE RELAY TEST-.-92 CL3.3-233
] days

(continued)

SR 3.3.2.7 NOTE[ E
Vcrification of relay setpoints not JCL3.3-234
required.

E923 day&

Perform TADOT.

SR 3.3.2.48 -------------------NOTE-------------------- ICL3.3-235 |
Verification of setpoint not required-4for
manual initiation functions. X3.3-172:]

g4fa-j months
Perform TADOT.

3CL3.3-236

~~ ~J~§§GREDPES
__===BASIS

Eves A'p
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ESFAS Instrumentation
3.3.2

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE FREQUENCY

SR 3.3.2.§9 -------------------NOTE--------------------
This Surveillance shall include
verification that the time constants are X3.3-172
adjusted to the prescribed values.

Perform CHANNEL CALIBRATION.
gfEf8] months

SR 3.3.2.10 NOTE ___L3.3-237_

Not required to be performed for the
turbine driven AFW pumfp until E24] hours
after SG precsure is t E10903 psig.

lim]iit. aST -eRE
TEST BASIS

(continued)

SR 3.3.2.11 NOTE
Verification of setpoint not required.

JCL3.3-231

Perform TADOT. Once pep
reacter trip
breaker cye
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 1 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABL
E MODES

OR OTHER rTA3.3-176
SPECIFIED
CONDITION REQUIRED SURVEILLANCE ALLOWABLE TRIP

FUNCTION S CHANNELS CONDITIONS REQUIREMENTS VALUE .EsTPeINffT&

1. Safety Injection

a. ManuaL Initiation 1,2,3,4 2 B NA
ICL3.3-236

SR 3.3.2.28

b. Automa
tic CL3.3-238
Actuat
ion BUTiLogic
and *ctuation
Relays

1,2,3,4 2 trains

1,2,3 3
c. El-h PA3.3-241|

Contai
nment
Pressure I Ivigh t

C SR 3.3.2.2

ICL3.3-233

SR 3.3.'..Z.

D SR 3.3.2.1
SR 3.3.2.P5
SR 3.3.2.69

ICL3.3-237

SR 3.3.2.10

D SR 3.3.2.1
SR 3.3.2.3f5
SR 3.3.2.69

IC33237

NA *A

s 4i366 , l3.G6 psg
psig

d. Pressu
rizer PA3.241

Pressure I t{

1 ,2 , 3 (ab) F3i-
X3.3-177

t psig

. p1s81g

SR 3.3...18

e. Steam Line Low
Pressure

1,2,

3YE(b)t

3 per
steam
line

D SR 3.3.2.1
SR 3.3.2.3&
SR 3.3.2.69

|CL3.3-237|

(2) iFish!D^ i... f r

Presstre
Between Ste.m
Ee i " e

472-3

S .. 2. i

SR 3.3.2.5

SR 3.3.2.SRE 3.3.2.1

ICL3.3-242

)g~
psi 9

ICL3.3-Z44

ICL3 .3.244

fe)

rms1

r . High Steam ... ;1.
Tu Ste... Lines

Z-Per
steam
++ne

Es SR 3.3.2.1
SR 3.3.2.
SR 33.29
SR 3.3.2.10

ffl
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ESFAS Instrumentation
3.3.2

APPLICABL
E MODES
OR OTHER ITA3.3.176
SPECIFIED
CONDITION REQUIRED SURVEILLANCE ALLOWABLE RIP

FUNCTION S CHANNELS CONDITIONS REQUIREMENTS VALUE SETPef6ffle

-cnietwt +Tie-3fdt +-per D SR 3.3.Z.1 t E55e.6}iF E 5,,. 'F
* I EON LEW +toop SR 3.3.Z.,

sR 3.3.2.9
SR 3.3.2..10

(continued)

(a) Reviewei's Note. U,.it specific impe en~tat iol3 may contain, only Allowable Yaihe depending on |TA3.3-176
ep ._*.oint .tid _m.-h.dl.g. ued by t. tint_

(ab)Abmer t.he P 11 i Pressurizer Pressure) intei iock MPq9QmjS. CU.3245
(bc) Time constants used in the lead/lag controller are tj 2t g2-f56 seconds and t2  .32

? 7E51- seconds. IC3.3 242
(d) Abecy thc P 12 (T- I Low Low) interlock
(e) Less than o, equal tL a funci.;on de;fed as sP coesponding to 44]Y full sea Lelu CL.3244

[02]% lond, and PP &inmaing E;ineati fi , [443Y full steam flw at [02]Y. toad to [1143X full
sta, fe at M8. t.d an itP coelon m to _ H..I%_, fu so i08 Ecad._ ILnr_

(f) Less hs., or equat to a funtion de;...d aSP . s [40X ful Hm f etween [01% a.d [20]Y.
load a.d tJel a i. P fi.ceasing linew ty fr v, [40]X steam f1iw at [E20!. icad to E1102. fail t stea[ lo at
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 2 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLI CABLE
MODES OR TA3.3-176

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fR+P

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETr^-OfIN

1. Sa fety Inject ion
(con ,t invied3

g. Hi;h Steam rFiw in. +73ft e-pe SR 3____.3_2_
Two Steam Lines .. teaml. SR 3.3.2,

tine SR 3.3.2.9
SR 3.3Z.10 t. etY

eo;,,>ident with 1 ,, :;oy +per e SR 3.3.2.Z.1 t-q*35 EG.53 t EGF,] PS;9
Stemr. E;ne steam SR 3.3.2. ps5
Pressure I tL w tire SR 3.3Z2.9

2. Containment Spray

a. Manual Initiation 1,2,3,4 ICU.3- B SR 3.3.2.-8 NA NA

1246

2-per
tiain, 2

b. Automat 1,2,3,4 2 trains C SR 3.3.2.2 NA NA
ic C 3 3 2 8_ _ _ _ _ _

Actuat i CL3.3233
on BiaylLogic-and
fttuation RelCY5 SR 332.4

-SR 332.6

c. PR§
Conta i nment
Pressure

4 SR 3.Z CL23
(IgH IIugh SR 3.3Z.9 ;E1Z.31]

SR 3.Z3.10

*i*hFA3 (THO heo. 1,2,3 f3- sets gE SR 3.3.2.1 5 3-3i-¶ s 12.i5i
P-arts) of f2I- 3-222 SR 3.3.2.35 psig P

CL3.*222 SR 3.3.249

SCU3.3.237

SR-'...Z.10

(continued)

(a) Revteiew., No!lte. U.,it -Fciic -~lmesntaiovns rmay co,,tnin ont il *owable Vcluie depending ovn IA.-7

(e) Tim: eenstents used in th: lcod/log trolrarc tj i E503 secnds ^nd te, l,'3 seco Not used on this page
(e) Les th:' - 2CT, - 5 fun. c ,tion dei da ;t o s..1n AEsen owb.w1

at E1003Y Lad,0  a0 J Lr tP uesporing l l11toH43. fUil ea. Rlow above 100X% iOd.
(f) Less than v, eqtiat tu a function definged as tP com espundinag to E403Y. RHl St.a~ Hiv> Letee, l0Xv 203Y.
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ESFAS Instrumentation
3.3.2

load ad then a tP ;inc.e.s. g i.mea ly F. an E4032 steam fi o w at [.E2O loud to EfOJY FhA l ste.,, fl...ow at
E1883. taiu -
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 3 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3*176
OTHER

SPECIFIED REQUIRED CONDITIO SURVEILLANCE ALLOWABLE iRfP
FUNCTION CONDITIONS CHANNELS NS REQUIREMENTS VALUE sEfPeOff't8

3. Containment Isolation

a . Mrase A Isoltaton

7til Manual
Initiation

1,2,3,4 2 B SR 3.3.2.48 NA *A

§'-t}-)--AUt
oma CL3.3-238
tic
Actuation
geq Logic
aid *ctuntio

1,2,3,4 2 trains C SR 3.3.2.2

|CL3.3-233

NA KA

E'tt~t Safety
Injection

Refer to Function 1 (Safety Injection) for all initiation
functions and requirements.

L. Phase 0 isoistion

inuitiatie

(2) Atuto ..atic

Lfogic and
Aettiat n

(3) Con1tai,,mlene
Pi=

1,Z,;,4 2-per e, SR 3.3.2.8

1,2,;,4 - e SR ;.;.2-.2
S 35 .2.
SR, 3.3, 2^

ICL3.3-252

N'A

*A

(HIIgh HIIgh3
f4i-

SR 3.329
SR ;.3.2.10

pstg pstg

4. Steam Line Isolation �223

NA
a t-wa.rr ,ra.rv e NA
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ESFAS Instrumentation
3.3.2

APPLICABLE
MODES OR TA3.3-176

OTHER
SPECIFIED REQUIRED CONDITIO SURVEILLANCE ALLOWABLE P

FUNCTION CONDITIONS CHANNELS NS REQUIREMENTS VALUE SEfPeOffNT

bb. Automat 1 2 (cf), 2 trains T.6 SR 3.3.2.2 NA t*
ic CL3.3-238 ____|C3.-23_

Actuati C333
on gity
Logic-and SR ,3.3..4
Actuation( Rentys SR 3.3.2.e

(continued)

% - ` - - . _* U--II F- I l. iilatt.lI .L l s.... *...s . .i.Ly fttJose
Eept w tudy eth odoiogy used by the cusitd.

Off) Except when E;6tffa+rP, pitiisoiavsMSIVs) are closed-ed

^wtc vatue aepenelns ITA3.3- 176

ICLU.3-2541f [de activated].
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 4 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3.176
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE TRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE ETPOINTW

4. Steam Line Isolation
(continued)

bc. Kf9 |CU.3-241 | 1,2(97), 2 D SR 3.3.2.1 psig ,EG.3,5]
)Ih (c3 SR 3.3.2.45
Containment 3(E) SR 3.3.2.69
Pressure ligh-Z 3-fi

ICL3.3.237

SR 3.3...10

d. Steam Li.3.

(1) Low t72f;-Y 3-per D SR 3.3.2.1 f EGfh
3fbtt+t stnea SR 3.3.2.5 -E,]f}pt

SR 3.3.Z.10

12) Negative 3f TX+Y 3- p e e SR Z.1.3.2., 1Z.lh -t0-
Rate I *;gh SR 3.3.2. p e ps;tsee

tine SR 3.3.2.9
SR 3.3.2..10

e. HIIgh Steam Fiom in +Tef; T e -per D SR 3.3Z.1 . fe-Y ffl
fa Stenam Lines 3fil steam SR 3. ,

tine -SR 3.32.9
SR 3.3.2.10

Coinciden~t with 4Tef+Y7 +-pet D SR 3.3.2.1 t E556.61°F t E5,3°'F
TM I EON-Low {-oop S ...

(cSR ontnue9
SR 3..,.2.10

(continued)

(e Reviewerif's Note. Ulnit specific impimentatiovns may contain cnly Atiewabte Vaitie dependfing on |A.-7

setpoin~t Study rmethodology used by the ttit-.-
(§b) ALbove t.e P 11 (Pressurizer Pressure) interivck . -

(be) Time constants used in the lead/Lag controller are tj : [50] seconds and t2 5 [5] seconds. Not used this page
(d)Abo e t th--7 . I .a -.. w) in.e i
(e) Less than ,i equat to a function defi.ed a, tP c.responding Lt [4413 fl stea flow Le CL3-244

[203% tvad. , -P .I . ,0, I, r. ,. [44j]. ftiK RHea lo.. at 1201 l.ad to [11419: fllat u
Flow. [1001 toad, ad iP[coesp i to [1% ll s v 1005 f.

(f) tess than or equai to a fun.ction. def.ed as P co.e undig L [403X% fIu fli bs. [0 E03 Y d E20e%
ao.0  and t.e.. aP inc , e ;.a.sg inear iy . 14039: te HIw at 12e03% iL to E1101% NHl steam RIw at

TP I VVJes , zi P etne) in.tei .k.
(h) Time cpt swent atiiized in the cateils g cantrwiie .J is F,03 secCnd 3.3
(Ef) Except when b-tfhiatt MSIVs are close and Ed. activated3. !L.-S
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ESFAS Instrumentation
3.3.2

TabLe 3.3.2-1 (page 5 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3-176
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE i-RiP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SEfPeItfff&

4. Steam Line Isolation
(continued)

I .. . -

4n--woI -t _am
E1 nes

-1er
stem

T+Me SR 3.3.2.9

sR- 3.32.0

tff

Ero uderit with

Fsteam Lre to

*7-2-7f +

3 f5-,
+-Per
steam SR-33.25

SR 3.3.279
SR 3.3..Z.10

pstg ps-

h.Stes X3.3 239

hSrteam r w

CL3.3-256 1 s tean

ICL3.3
253

ffne

D SR 3.3.2.1
SR 3.3.2.35
SR 3.3.2.69

|CL3.3.237

'R-.3.Z.1

IX3.3-177

~[25iy of
FuR stea.,
flow-fft 1n
uad stea..
-essure

steain-+ow
at no ld

stewm
P. =n e

Coincident with
Safety Injection

Refer to Function 1 (Safety
functions and requirements.

Injection) for all initiation

end

eo ne
de, IX3.3t239

4~ 1 ow-frow

Ph. High High Steam
Flow

3fd(-il

1,2()

3(£t)

*E2per
+OOp

2 per
steam
line

.SR -332

0 SR 3.3.2.1
SR 3.3.2.95

SR 3.3.2.. ,

D SR 3.3.2.1
SR 3.3.2.35
SR 3.3.2.69

SCL3.3.2371

SR-3.3.Z.1

t-f558.6i '

at f,0itF

ioad-stean
pi essur.e

t E553i '

M E i- of

Fu loav

fHstea..

sue m
presr

Coincident with
Safety Injection

Refer to Function 1 (Safety Injection) for alt initiation
functions and requirements.
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ESFAS Instrumentation
3.3.2

APPLICABLE
MODES OR TA3.3*176
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLO-WABLE fRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE

(continued)

(a) Reviewe '. Plot e. Uni t specif ic inmpeleentuticn,. may contuin cnly Aiiowabie Vaiue depend;i., G.,
Setpoint Study...eth~odoiogy used bY the u,,;t. IL

(g-0 Except when kiot'Kitt MSIVs are closeJ a. d [de act i vted] .I.321
(pd) Ri-ac sf3Ceii- , rT9gbmv 520-7-S2 Bf | LC Low) hiterltock. IL..5

TA3.3-176
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 6 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3-176
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE ft*P
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SCfPINfto

5. ftirbine
-T. i and
Feedwater
Isolation

CL3.3-257

1,2F3(t)
131-(Zi)

2 trains CL3.3.225

fIltfffa. Automa
tic CL3.3-238
Actuat
ion 1W Logic
and Acuution
R.i3

SR 3.3.2.2

ICL3.32334

SR -.5..'6

NA nA

b. yj-r:65
)i9T |CL3.3-241

Water Level - HI+gh
.. g - P . 1 ,

1,2(&t )

ICU.3 258

f3ti 4

33- per CL3.3-225
SG

SR 3.3.2.1
SR 3.3.2.35
SR 3.3.2.69

ICL3.3.237

SR-3 3 1

X3.3-261

s 2l4.Z]

c. Safety Injection Refer to Function 1 (Safety Injection)
functions and requirements.

for all initiation

6. Auxiliary Feedwater

Actuation LEgic
a,,d Actuatimn
Re1-ias s-(S

System)

U SRE 3J.3.2 .

SR 3.3.2..
S r eR-3 3-7

ge JJR-3....

CL3.3 262

-N*
Nn

gb. Automa
tic CL3.3-238
Actuat
ion t eti Logic
and Acttat+on

Piant -ESF*

1,2,3 2 trains CL3.3-227

le
ICL3.3-2323

SR 3.3.2.23

NA **

!3C. P*3W
0o7 SG | .41
Luater
Level fl tow-t~ow

1,2,3 *f3- per
SG

D SR 3.3.2.1
SR 3.3.2.P5
SR 3.3.2.69

ICL3.3.2371

ICL3.3-.2031

1

(continued)

ITA3.3.176
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ESFAS Instrumentation
3.3.2

Wn Reviewer's Note. Unit specific Hplemen~tation. may .contani only Allowable Vaiue depending c
methcodoogy used by the unit.

(AS) Except when all Wi FVs, gfand MfRV1ssc4eted bypass
valves- are closed andjf -f~lrd..d {or isolated by a closed figrf&tEmSatr-s+
valve]-.

.I Set3o..t 2t73

ICL3.3-273_
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 7 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3-176

OTHER
SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE P

FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE sETOPeItff'

6. Auxiliary Feedwater
(continued)

Pd. Safety Injection Refer to Function 1 (Safety Injection) for all initiation
functions and requirements.

e. Loss of 8fesite
Pwrr

1,Z,.3 i3 per
btm SR 3.3.2.9

SR 3.3.Z 10

IC.-263

t [291 R] Y

sec time
deley

withS 0.8
sec-ti e
delay

Pf. Underv
oltage CL3.3.241
on-

|t2ind22)RjtoRr
Geelent Puffipr

,g. Trip
of CL3.3-241

ulW Main Feedwater
Pumps

1,2 ICL3.3-

202

2-f3t per
bus

CL3.3-226

Ht

ICU.323721

SR 3.3.2.69

SR 3.3.2.B9

SR 3.3.2.48
ICL3.3.2651

eR-3 _9

X3 .3- 177

~: 76-f693Y.
bus voltage

IC.3265

NIA
-Zt ]ps ig

1, i0l -2- per
PUMP

z t i p,;g

1, .A . In r

Feedmatei-Ptimp

on Suetion
Pressure a tow

f2t f SR 3.3.2.1

SR 3....2.9

CU3.3-266
t f26.53i
fpsial

7. AftlLJLmfh I c ..WI oIv,

to eont~ailinent Sump

a . Auto .. atic
Actuation Eogic
,nd Actuatien
Reiays

L. Reftieiing Wate,
Storage fank
RWSi-) Leve t Al tow

t~ow

+ 7e 4 .,t_ _ _ e SR 3.3.2.
SAR 3.3.2..4
SR -3.326

K SR 3.Z32.1

SR 3.3.2.9
S 3_3_2.

CL3 .3.267 N*

R*

-F 1,I* a!d - f ] Ia4

SaFety injecti-on
IRFc, to Fti ction 1 (Safetr Injectio,) for all initiation,
fun~ctions and requitre .. erits.

(continued)
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IJ..�t ....- -. I .. t t - ol.lt Al Icwal.l
Setpoint stdir wethvdotogyu sed by the insit-o-

M A 5 F ~ Y ff'jIprTSgn- L~ymp l

jCL V.ue depending V6

rCL3.3-272
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ESFAS Instrumentation
3.3.2

Table 3.3.2-1 (page 8 of 8)
Engineered Safety Feature Actuation System Instrumentation

APPLICABLE
MODES OR TA3.3-176
OTHER

SPECIFIED REQUIRED SURVEILLANCE ALLOWABLE fRIP
FUNCTION CONDITIONS CHANNELS CONDITIONS REQUIREMENTS VALUE SETPOITf")

,.Autonotic Switchovei
to Eoftaininent Suz.,p

(co nti nued) .. [L.-6

c. RWST Lewel i t-r 1,Z,3,4 4 * E SR 3.3.2Z.1 E 1,]5. . [18i-
t-ow SR 3 .3.2.5

SR 3.3.2.9
SR 3.3.2.10

Coincide,.L witl, Rcfcr to Fun~ction 1 (Safety Injection.) For all initiatioI,
Safety Injection Functions alnd requirements.

evincident with 1,2,.,4 4 * E SR 3.3.2Z.1 f .],.<[]in.
ftntainl~e,,t SuMP SR 3.3.Z.5 abave be
Eeve I Ri-h SR 3.3Z.9 et-. et. t 3rft

SR 3.3.2.10 61831 f t

c. ESrFAis nteiiocks

a. Resnitoi :Fip, F' 4 1Z. +-per f SR 3.3.Z.11 MA N
train., 2*

L. Pressr-e T e 9 23 3 t - SR 3.3Z.1 E199G] . . , []PsfU
Piesswre, P 11 SR3325 pS+9

SR 3....2.9

c LwLow, P 12 1,2,3 ddF-per t L- R '3.321 E558.6i'F E E,,]'F

SR 3.3.2..9

P* I?** *C. I tt t I All It Jl
%a} rssv s"W I > I-

SetpointStuy .ethodvologyused br the unmit.
depending G. TA3.3-176
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EPAM Instrumentation
3.3.3

3.3 INSTRUMENTATION

3.3.3 EkVten st Accidont Monitoring (EPAM) Instrumentation ICL3.3-281

LCO 3.3.3

APPLICABILITY:

The REAM instrumentation for each Function in Table 3.3.3-1
shall be OPERABLE.

MODES 1. E2--, and-3. ICL3.3-282

ACTIONS

-------------------------------------NOTES------------------------------------
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function. CL3.3-283

l'tg- E-tm jetoutageh ,
!iP UDf,"2tT1>t§%f3~l1gp Es -D

CONDITION REQUIRED ACTION COMPLETION TIME

A. M PP.

mgts '
_.111 .'.M . - .._wY-f-5V:$1~ t

A.1 Restore
channel
status.

required
to OPERABLE

30 days CL3.3-283

One or more Functions
with one required
channel inoperable.

A. J.
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EPAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION I REQUIRED ACTION I COMPLETION TIME

CL3.3-283

nopeaby

aOND

CETgt4Cane14h

pP-ERABEfcetb

BE1 nodt m arr tP r/ 1¶¶

MYR Ett
P.E AdB Li>F

AND

PtUoLEteCEI
nP.ERABLin'rh

hu -d rX E
4-

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

CB. 1 r- _' by ^ .5 At- V. [ 74- iNl

10ida-tey
T---A iatel-y

action in accordance
.. th SpeCifination
£.6.8.

CL3.3-284

ICL3.3-283

4- 4-

DG. -------NOTE-------
Not applicable to
hydrogen monitorong
M channels.

One or more Functions
with two required
channels inoperable.

DG.1 Restore one channel
to OPERABLE status.

7 days

(continued)
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EPAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

ED. Two hydrogen
monitor channels EpD.1 Restore one hydrogen 72 hours
inoperable. monitor channel to

OPERABLE status.

;Hf 1j(NM- AMI
'Popmralegz- F

EEO E >-Ca] E3T,3., ..-_7
;S -- .3^44Ui

.tPRAB~ftfatY'_a M EgLL~~2

� 0 -Y-�Vu=

AND

th-a~nned-PERABLWn

CL3.3-283

ICL3.3-2831

10��
J. 4

Uffior50q.E PaTSTJY
t:bEjchsMwwn~pti•

xes Mqye9a
hMa=

t§OEnf-r;BEX~ai-
¢iM O ..M

AND

a^E

'h,:a rf_-,

rCa crh n ri
PuHaueM E YL!
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EPAM Instrumentation
3.3.3

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

HE. Required Action EF.1 Enter the Condition Immediately
and associated referenced in
Completion Time of Table 3.3.3-1 for the
Condition G e1-D channel.
EP§IW not met.

ICL3.3-285
As required by
Required
Action HE.1 and
referenced in
Table 3.3.3-1.

WP.1 Be in MODE 3.

AN9

6 hours

r 7 Io :_ ¢sa AI--I
I . S.. bC if HPUW 4. 12 hours

ICL3.3-284 |
qG. As required by

Required
Action HE.1 and
referenced in
Table 3.3.3-1.

UG. 1 S9t-b tR t

action in accordance
with Specification
5.6.8.

1mmed;ate y

WOG STS Rev 1. 04/07/95 3.3.3-4 Markup for PI ITS Part E



E4PAM Instrumentation
3.3.3

SURVEILLANCE REQUIREMENTS

------------------------------------- NOTE---------------------------------
SR 3.3.3.1 and SR 3.3.3.2 apply to each 4PAM instrumentation Function in IPA3.3-287 I
Table 3.3.3-1

…-- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

SURVEILLANCE FREQUENCY

SR 3.3.3.1 Perform CHANNEL CHECK for each required 31 days
instrumentation channel that is normally
energized.

SR 3.3.3.2 ------------------- NOTE--------------------
Neutron detectors are excluded from CHANNEL
CALIBRATION.

Perform CHANNEL CALIBRATION.

IX3.3-172 I

L4B14 months

SR0.37 73T3

WE Em12

IPA3.3-287|

94WtHLI

WOG STS Rev 1, 04/07/95 3.3.3-5 Markup for PI ITS Part E



E4AM Instrumentation
3.3.3

Table 3.3.3-1 (page 1 of 1)
jieitPestAeeident Monitoring Instrumentation

CL3.3.281

ICL3.3-283 ICONDI
TION

REFERENCED FROM
REQUIRED REQUIRED ACTION

FUNCTION CHANNELS UE.1

1. Power Range Neutron Flux C(l5S~p th-gb C3.3-292 |

2. Source Range Neutron Fluxu nL rithtni CL3.3-292

3. Reactor Coolant System (RCS) Hot Leg Temperature

4. RCS Cold Leg Temperature

5. RCS Pressure (Wide Range)

6. Reactor Vessel Water Level

7. Containment Sump Water Level (Wide Range)

8. Containment Pressure (Wide Range)

9. Pti<_Containment Isolation
Valve Position

10. Containment Area Radiation (High Range)

11. Hydrogen Monitors

12. Pressurizer Level

13. Steam Generator Water Level (Wide Range)

14. Condensate Storage Tank Level

15. Core Exit Temperature -Quedfant t]

16. tB§uapfet ef-

17. Core Exit Tefmperture- QGuaedfet tf]

18. Core Exit Tempefeture - Quedrant [4]

2

2

i 3293

2 pef-Ieep

2 pef leep

2

2

2

2

2 per penetra(tiqjn flow
pata(

2

2

2

2 per steam generator

2

2 perpenetr- a o)nfo

IF

IF

9F

IF

| TA3.3-294 I

I CI3.3F295

IF

F F

C F

IF

IF

2-(e)

2-(e)

FAuxifief Feedwatei:r [lew -2
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EPAM Instrumentation
3.3.3

(a) Not required for isolation valves whose associated penetration is isolated by at least one closed and deactivated
automatic valve, closed manual valve, blind flange, or check valve with flow through the valve secured.

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

(c) A channel consists of on64we core exit thermocouples (CETs). |CL3.3-283 |

PA3 .3.297
Revicewr'a Nlte: Table 3.3.3 1 shall be emnended for cch unit as necessyr; to list:

(1) All Rcgulatery Cuide 1.97. Typ A instrumnents, end

(2) All lRegultory Cuide 1.97, Category I, non Type A inctrumcnts in ccordeonec with the units
Regulatory Cuide 1.97, Safety Evcluation Report.
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n---4- Ct .. .4-A,-.. >, - 4
I~'11 %I- .II V i ILA L.U"JWWS I J..Ij LA.I

3.3.4

3CL3.3-353

3.3.4 Remote Shutdown Systcm

LCO 3.3.4 Th Rflcmotc Shutdown System Functions in Table 3.3.4 1 shall
bOPERABLE-.

APPLICABILITY . OES *L 2, U BRU.

ACTIONS

NOTES
1. LCO 3.0.4 is not applicable.

2. Separate Condition entry is allowed for each Function.

CONDITION REQUIRED AGTION GOMPLETION TIME

A. One or mlore required A.1 Retere requi red 30 days
Functions inoperable. Funetion rtoOPERBLE

status.

B. Required Action and C.1 Be i n -ODE B. 6 hours
associated Cofrnplectien
Tifm not met. All9

B.2 Bc in MODE 4. 12 houraj
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n-X . I r
Reffmotc Snutdown zyotem-

SURVELLANE REQU4IREMENTIJ

SURVEILLANCE FREQUENGY

n n r A dy3.3.4.1 Pcrferm fClHANNEL CHECK for cach required
instrumfntation channel that is normIUally
cecrgizcd.

SR 3.3.4.2 Verify each rcguiprd control circuit and E3 ffleftt
Ipmse swi4h is capl of pepA~lfAem;in

the intended function.

SR 3.3.4.3 NOTE
Ncutron detcetors are excluded from CHIIANNEL
GAL1BIBATI-N- .

Perfodm IANtEnL CALIRATION foh each l.83 flnho
required 4nstuffentation ehamnc,.

,)r A QA Pepfepff TAnnTF ef the Peaeter t 18 molnths
. bpeakep epemfelesed indieatlem.
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Remott Shutdown Systeff
3.3-.4

Teble S.3.4-1 (pcgz 1 of 1)
Rcmotc Ehutdown System in trumcrtatin zzd Controls

NOTE
Reviewerzs Notc: This tablc is for illust~etiOn purpoc3z only. It docs not attempt to Zemempas everyU Function ued nt cvcry
unit, but dces contain !he typc3 of Function3 commonly found.

FUNG-TIGWN/JST-RUlPAENT REQUIRED
OR GGNT-ROl PARANIFTER NUMBER OF FUNGCTIGNS

1. Rceetivity Control

a. Sourec Rangc Ncutern Flux 3

b. Rcactor Trip Broeekr Positin [4 per tfip bFee1ke

c. Manuel Ralctor Trip

2. Rcactar Coalant System (RCG) Prossure Control

a. Prfssurizzr Prcssurc f4j
-r
RCS Wide Rafngc Prcssurc

b. Pressuriper Power Opeffted Relief Velye [1. controls must be for PORV & bloelz vcelys on samc
(PORV) Control and Block Valye Control f

3. Dccy H'at Rmovael via Etcam Ccncrators (GCG)

a. RCS I let Lcg Toepereture [1 pef leep]

b. RCG Cold Lcg Tmpoefuro [-1e per loop]

c. AFW Controls Condensate Storagc Ton't Levl f-i

d. SC Prc33urc [1 peoSC]

- . SCLevel f[ peFrS3G
-r
AF-W FlOI

4. RCE Inventory Control

a. Pre3surizer Levl f-i

b. Charging Pump Contro fi
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s4 7Va rBMU T5 f -Start Instrumentation
3.3.R5

3.3 INSTRUMENTATION

3.3.r45 4 M: _ Less of Power (LOP) Biesel Generater (DC)
Start Instrumentation

IPA3.3-311 |

LCO 3.3. 15
FUncti R s~h'aiibfOPERABLES

a of[hfree] channels per bus of the thJeU-ef
voltage Function;-a-d

S LTSof~thee]j channels per bus of the degraded voltage
Function shall be OPERARL+Thd

y l~r~rt~gg~g~fi] W.tl<Ic2g~g0§-fyrs

JCL3.3-313

IX3.3-312

APPLICABILITY: MODES 1. 2. 3. and 4,
When associated Pjgtgjj Dq is required to be

OPERABLE by LCO 3.8.2. "AC Sources -Shutdown."

ACTIONS

------------------------------------- NOTE-------------------------------------
Separate Condition entry is allowed for each Function.
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@F§LOP DC Start Instrumentation
3.3.p

CONDITION REQUIRED ACTION COMPLETION TIME

A. One- or mae-Function;a
~: bdT thi with
one channel per bus
inoperable.

A. 1 MCir
Tl - - v. - -- Ilu I -_

= - ; :1 -

=

1fl2 1lnnn

ehann^! may--be
kijn.. . . . .A -P-- , 4- a

4 -he-s -feI
surveil11anee testi ng
of other ehannels.

Place channel

vyfasstf".
in 6 hours CL3.3-315

1- *

n) . ^ N t1 fl ~. -'. II L.
L..A _l 1 . .1 2W . UllFs UlII~ 1" i I Ul -1bblUlI

with two or more
ehannel-pep bus
inoperable.

,

_+n - -^ -
chnnl OPERABLE LCL3.3-3161

I. _ _ _ _ _ _ _ _ _

(continued)

AB G-1. -FS-NOT~E M

jUS 't- 'X'' - -m ; N J tr -

Required Action and
associated Completion
TimedT. C 7hdtThii A
not met.

DR

pSbuzs ~oprai@

BG. 1 riter -r pp1iable
Gondition(s) and
Required Aetirons)
F^- 4- -- - -o -_ - 4-4- n/
,w u,,,,uowUz & u Au Luv

m,,4- ; -nnrb - - h k1 wk

lffmrediately

~IND

PM-
Ktbe li

K-X4--

|CL3.3-317|

IIIUU=I IiUPUpi-i U VI ULJ

LOP DC Start

EE~~i2fig~fg~~E-W : -d
nEiqC

I I
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WF &TKguar B 4lth9P-DC Star Instrumentation
3.3.aS

ACTIONS (continued)

CONDITION I REQUIRED ACTION I COMPLETION TIME

JX3.3-312
B(TC-hfd)

OR
AND

°Uneh~tequedto~matU1
_.. g rqg q aa.-L oa e--e-

HPi~qPr 'kP

BA2

E qiif -1-Y Y~,_r

guaN' U !1

'AND

MB 3 MY-
MMs igi^- X

,,,E ffl M 87-ou<

9 :-

AND

Egn~j

AND

sB74
w x .5..

Restottd2Tih54Na

PPERABLE SttI C_. z,@j.,i,:j,.

C2 R
M. bgtd b
WioF =me Cf Kt-: o

g-q i a

B0E, ODE-3

AN

I r9 X3.3-312

PbE
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SJYJlF B 3us' g V 512-LOP DC Start Instrumentation
3.3.4S

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

Ofily ojqC PZODES5To-6
'T .,

R S7oChdtoA
Iot rh~' ~2 t7' ~

3m0~gpp LtI -nC f6§):4r~fffC-A. hw. .Q i ij4

'A V-.; Z7:i7, -^t.F

gffiX-3di .-e-

IX3.3-312 -

OR

OR
both h f~~cnule

A rXsrzg trs ai

oad~qguecer
z: ~r

______________________________________ .1.. ______________________

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

ICL3.3-321 I

r"00 3 .3.5. Perfpfor CIIANNCL CIICCK. 12 heups I

l- .-
ICLJ.3-;32Z

SR 3.3. 45. P Performi-CTOT. F31 daysi
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k-*.V.f .~i M ,,R-dBUCM6taLOP DC Stalrt Instrumentation
3.3.RS

SURVEILLANCE REQUIREMENTS (continued)

SURVEILLANCE ( FREQUENCY

(continued)

SR 3.3.4A.2*3 Perform CHANNEL CALIBRATION with Esetpoint
Allowable Value] [Trip Sctpoint and
Allowab]ele Vualuej as follows:

IX3.3-172

24" E1}8 months

a.

b.

gnd&,]hes-e{-voltage Allowable Value
2 E0O1f29+121 V g 3emk ith aYf
n ggtime delay of

,fe--8i + 25F--j seconds.

Ls. of voltage Trip SCtpoint

[r E2975] V with a timcn delay of -
E0.u8] ± [ ] secandr

CL3.3-323

Degraded voltage Allowable Value
4 94 V _ .Owiuth a

gdega doitqgetime delay of
± + O5± and secondsn-T e dd

W.o Mmip ijML
,eScOundsy.

Dcgraded voltage Trip Sctpoint
t-E37463 V--with-a--tme delay -of
E203 ± E I seeends.
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Containment MentJlyIliL7 fPurge-and-[xhaut Isolation Instrumentation
3.3.56

3.3 INSTRUMENTATION

3.3.§6 Containment LKPtt ege-an +§ at±- Isolation
Instrumentation

|CL3.3-331 |

LCO 3.3.56

APPLICABILITY:

The Containment LVr~ihtlo-iurge and [xhaust
Isolation instrumentation for each Function in
Table 3.3.56-1 shall be OPERABLE.

n,jiri a r-nnr Al TrfATTQN1MC

|CL3.3-331 I

|TA3.3-332 |
UUI I ts %. U fI %I rI L ILI /- % I l5 U II -0,

n,,in- r-rn-n-a -- ra<t> .1nomu i tr- r ei I Wi

U U I I I I 11 U VI III .UI ;C -7U ~ -U ~~IIjIl- WI11 Ieentainffiefit.

ACTIONS

---------------------------- NOTE-------------------------------------
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One radiation
monitoring tri
ehannel-inoperable.

A.1

afeetedjfehanne! to
OPERABLE status.

4 hours ICL3.3-333

I.

(continued)
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Containment -W Purge and [xhau5t Isolation Instrumentation
3.3.§6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

B. --------- NOTE--------- B.1 Ea. dTm ti Immediately
Only applicable in 2iJ5 er9y-ce
MODE 1. 2. 3. or 4. 11 77

------------ -MlCL3.3-333

One or more Functions
__E; 28 q-e OR

KoiTtbYi Y with one or
more manual or A dz Enter applicable 1 .,-3
automatic actuation Conditions and
trains inoperable. Required Actions of

LCO 3.6.3,
OR "Containment

Isolation Valves,"
Two or mffere radiation for containment
monitoring &tf1WES Mj
channels inoperable. purge and exhatust

isolatien valves made
OR inoperable by

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

(continued)
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Contai nment entaimo- we AR d Exhaust Isolation Instrumentation
3.3.§6

ACTIONS (continued)

CONDITION REQUIRED ACTION COMPLETION TIME

C. ----- NOTE--------- C.1 Place and maintain Immediately
Only applicable during containment P.ge2y0e
CORE ALTERATIONS or EFl i' )7purge-anfd
movement of irradiated exhaust valves in
fuel assemblies within closed position. CL3.3331
containment.

OR
Immediately

One or more Functions C.2 Enter applicable
K MG ,C: -0-i -t Conditions and
ffltbt_ with one or Required Actions of CL3.3-333
more manual or LCO 3.9.4.
automatic actuation "Containment
trains inoperable. Penetrations," for

containment Oir'se
OR LTpjW) :purge-af-d

rxhut iU.sU ol4atin

Two or fmolre radiation valves made
monitoring Jnari inoperable by
ehannc&s inoperable. isolation

instrumentation.
OR

Required Action and
associated Completion
Time for Condition A
not met.
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Containment L tfto1i Purgo 'n.xast Isolation Instrumentation
3.3.§6

SURVEILLANCE REQUIREMENTS

-------------------------------------NOTE-------------------------------------
Refer to Table 3.3.56-1 to determine which SRs apply for each C.3
ContainmentI urg h t Isolation Function. FEL3.3-331 I

SURVEILLANCE FREQUENCY

SR 3.3.56.1 Perform CHANNEL CHECK. 12 hours

SR 3.3.56.2 Perform ACTUATION LOGIC TEST. 31 days on a
STAGGERED TEST
BASIS

cn ^. ^ r kAs~mIAC-~rr nrl AV/ -rrf'T~J I * .I I I I 'J I I I I 1IfNJ I LIx I LL 1 I I L.j I . 31 days -n--a
STAGGERED
T-EST- BASIS ICL3.3-233

ICL3.3-335

SR 3.3.56.p4 Perform COT. 8192 days

I

S2R 3.3.6.' Pepfrform SLAVE RELAY TEST.

4

SR 3.3.§6.4i --------------------NOTE-----------------
Verification of setpoint is not required.

|CL3.3-233

g4EI8+ months X3.3-172Perform TADOT.

I
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Containment LtnfftLLt-'4f Purg- and Exhaust Isolation Instrumentation
3.3.

SURVEILLANCE FREQUENCY

SR 3.3.§6.§Z Perform CHANNEL CALIBRATION.
£4f-1j months JX3.3-172
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Containment MfLIJ1,- Pugofae [ha ust Isolation Instrumentation
3.3.§6

Table 3.3.5-6-1 (page 1 of 1)
Containment tLVafditPurgc ond Cxhaust Isolation Instrumentation

|TA3.3-332 ALLOWABLE

E P REQUIRED SURVEILLANCE GEFP3iNT
FUNCTION CHANNELS REQUIREMENTS

,PTHER
SPECIFIED

DTINSTA3.3176

1. Manual Initiation

2. Autom CL3.3-337
atic
Actuation Relay Logic
and Aetuatien Relays

pz t.. 1_
Nb<

jaltalX-a2 i i

2

2 trains

SR 3.3.54~-&6

SR 3.3.5-6.2

|CL3 .3-233

NA

NA

3. ,1 eic et . ,twrs
Air#noimcA R Ad4.tio l 1 (bP 12) ) 4 I

(lb)
|CL3 .3333

2tbrainS
^SR 3.3,.5,3
SPRj:3.5:I

(c) CL3.3-341

a. Geseett

b. Pertieulete

c. Iodine

d. Arca Radistien

f4j 1_ef
b eekgeUE

SR 83364
6 R .3.6

N

fl-

£R 3.3.6.1SR -. 6A

SR 3.3.C.1

"R ^ 8.6.4

_R 3.3.6.4
614- 8.3.64

&R-_._._

&R -367&. ._.

beel~gFeU~d

beeI*§feumdj

beekgfeun
f4m

4. ,,a'xu=Containment
Isolation - Phase-A

PaLn~qleclJoh

Refer to LCO 3.3.2, 'ESFAS Instrumentation,"
Function 3.a., for eainitiation functions and
requirements.

f - 4rKCQ0 327'ES -s. .
. 4n_Eay~lncL f.L a =L

TA3 .3.332

CL3.3-342

CL3.3-343
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Containment ygiqnaj~,l3 Purgecand-[xhaust Isolation Instrumentation
3.3.56

A, MUasrjlJppo lit~L w2tJ9tt3 EA St 1PotM |CL3 .3.343|
Sprany ESf.tlon

papJ n~c H y na hL33n

{c) WcoUntrte taoSpofl spog 0 rei nny~r lo50rgp irTUetobble |CL33.3-41|
t2thesitr bOunda ry!
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CREFS Actuation Instrumentation
n 7

-V. -,I.

a33 -ISTRYMENTATION
ICL3.3-352 I

n ) -7 rn_ n--- r. 1-4 1 4--4- -- C..= - trA { nrrc^ N _ A-4-.-;4- - - - II

O.�J. I O. II LU 1)1 MUIIM L.II r YCIy I I I ElU Lrlull 07L=llI tILI JJ 0 MMUA.U ULIuU
in strufnent at ion

a on n n 7 Tle on - r- - - I : . - - I - - -- - -- - - - - - -- - - - - I- - . - - - - : _
:wI II I In,-' 'I I i"fIITV�iifl 1n'�rnIrn"nrrnr1'n T"fl 'Vim nn"ri''n in

-- U V . V . I I- I- -U -JO IV v.lU I - -Ul II

Table 3.. 1 s- hall be OPERABLEr

Arinn TrAnTl TTr/. Aflfclr 1 n 0 A rr -- A P I
,-I I L. L.. uL L. I I I I L.JL'L, .1. I - I %a., *t a L - , U I IU ' .J j

- - - - -- � n - - -

uuring movemcft ot irraaiatea Tuel as5c5eilcs.
rn.,_ rnnrr Al Trn-ArTrMheCl
L LJUI I1 blly UI\lL- r1L. rLIVr II v, UIJn .

AGTION4

NOTE
Separate Condition entry is allowed for each Function.

CONDITION REQUIRED AGTION GOMPLETION TIME

A. One or more Functions A. - NeOTE
with one channel or Placc in toxic gas
train inoperable. protcetion mode if

automatic transfcr
to toxic gas
protcetion mode is
inoperabl e.

-ePla-e one GREFS train 7 days

Etadiation
pprotetion] moldc.

(conti nueeij
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rnrre A ' :__ I
I}L1 .b Aetuation Instruolentationw LvI i \4 W> - ~ Vl - -~~i Uv{V

ACTIONS (continued)

GONDiTiON REQUIRED AGTION ICOMPLETHON T4ME

kInrr1b. uNe ar mar I unItIOn.
with btw channels or
two trains inoperabic.

-IU I L-nPlae in the toxic gas
_pVotection mde if
automatic transfer to

_toxi gas protcti An modeA

B-.-P PlaeeoneCREFS trainI
i-n-emergency
Eadiation,

protection] mode.

AND

0.1.2 [nter applicable
Conditions and
Required Actions for
one GRUFSI S I - \ffiade
ineperab-}e-by
inoperable GREFS
aetuatien
instrumentation.

OR
- 1 M4-

Immediately

-Immediately

imediate4yu . L

cmergency [radiation
protection] moldc.

I _______________________________ I.
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IA n --
T.%

ACTIONS (continued)

CONDITION REQUIRED AGTION GOGlPLETION TIME

C. Rcquired Action and C.1 Be in HGODE 3. 6 hours
associat.d CmGnp;tion
Timf for Condition AO M

or B not fflt in
HODE 1, 2, 3. or 4. G.2 Be in -MODE 5. 36 heur

(conti nued)

D. Required Action and D . uspend GOR[ iffliedi ately.
azzoci ated Cempiction -ALTERATIONS.
T.iffle for oAndition A
or B not met during
movement of irradiated
fuc aUOevbliea [or .[E21 Suspend movvomflent of imedi-ate. y
duping GORE irradiated fucl
AlTER ATIOPENS±) aenl~es.

A. -. le\uird Aetion and [.1 Initiate action to ifflffieda-tely
a_ oeiated CmGelpltionn ee5teee- GREF_
Timc for Condition A train to OPERABLE
or B not met in status.

SURVEHHANGE REQUIRBIMEWTS.

NOTE
ef t a 3CR Ac

Flefr lble3.0074 o dtemie wiehSR5 ppl fo eae GR.I,) rl-L''u.

Funetien

WOG STS Rev 1. 04/07/95 3.3.7x-3 Markup for PI ITS Part E



I
RCflFS Actuation TnztrimentMtin

O.d . /

SURVEILLANCE FREQUENCY

SR 3.3.7.1 Pe-fer GI IANN[L GI ICEGK. 1- hours

SR 3.3.7.2 Perform COT. 92-days

(conti nued)

SR 3.3.7.3 Performn ACTUATION LOCIC TEST. 31 daysaon a
STAGGERED TEST
BASIS

SR 3.8.7.4 Perform MASTER RELAY T~ET. 31 days on a
STAGGERED TEST
BASIS

SR 33.75 PrfemSLAE RLAY EST.- 923 days

SR 3. 3 .E£7.6 NOTE[
Verifieatimo ef setpaint is nat r-quired.

Perform TADOT. E183 montht

SR 3.3.7.7 Perform CIIANNCL CALI8RA~TION. [18] molnths
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CREFS Aetuation instrufentation
3.3.7

:rll 7 1AfR-i-- I Af
. -I r-;:s

.f 4\
7

cUrEFS Aetueatin Inftrumnetation

REQUIRED EURVEILLANCE TFRP
FUNGTION GHANNE66 REQUIREMENTS SETPGiPJ

_Mul inititi 2tfii SR 3.3.7.6 NA

2. Autemetie Aetuatizn ,A SR 3.3.7.3 N
Lic end Aetuatie
Reays SR 3.3.7.4

SR 3.3.7.5

3. Control Roomn Radiation

a. Control Room ± SR S.3.7. * [2] mR/hr
Atmesefe SR 3.3.7.2

eSR 33.77

b. Control Reem AiSr fsn33.2]mR/hf

sn 3.3.7.

4. Sefzty kqeetie Refer to LCO 3.3.2, "ESFAS Instrumcetatien," Funetion 1,
efz oil intiatizn funetiensan~d Fequifemeni.tz
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FBACS A*tuatien imstruffntation
1~~~~~~~ UA_ A~ubolSI01u~lu~l

.3-- O STRUMENTATIGN
CL3.3-354

8.3.3 Fuel Building Air Cleanup Systemn EFBAGS) Actuation imstrumnentatio-n

rCn 3.3.8 Thc FBACS actuation instrumentation for eaeh Funetion In
Table 3.3.8-1 shall be OPERABLE-.

A - n-I T r A n s I -,I\ A A - T_ -- I - ~ -L 'I-, n 1£11 II II II I �L�rrr�r�1] na I I a
AI UA - L -1 - I . AbV -- - I Iy Z,\ & UU - - -J - - - -J - -.

AGT-IONS

NOTC
Separatc Condition cntry is allowed for each Function.

GON~imigi REQUIRED AGTION GOMPLE}ION NE

A. Onc or morc Functions A.1 Placc one FBAGS train 7 days
with one channel or in operation.
train ineperable.
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FBAGS Actuation Instrumfentation
3.8.3

ACTIONS

CONDITION REQUIRED AGTION COMPLETION TIME

B. One or more Functions B-1.- Plaee one FBAGG train Immediate4y
with two channels or in operation.
two trains inoperable.

AN4D

B.1.2 Entcr applicable imediately
Conditin4s and
Required Actions of

v. .7e,, "uel
Building Air Cleanup
ym (FBAGS)," r

one train made
inoperable-by
inoperable actuation
instrumentation.

OR

(continued)

B. (continued) B.2 Place both trains in lffImediately
merfegencY Eradiation

protection] moldc.

C. Required Action and C.1 Suspend movement of Immediately
asseeiated Comnpletion irradiated fuel
Time for Condition A assemblies in the
or B not met during fuel
movcment of irradiated
fuel assemblise in the
fuel buildingf.
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FBAGG Actuation instrumfentatie
... " .:t,

CNIINREQUIREB ACTION COFMPLETIGN IlACTIONS ~Iu~~-~NG ~ H

D. Rcquired Action and D.i Be in PMODE 3. 6 hourz
associated Coffpleltien
Time for Condition A AN9
or B nflt mclet in
_ ODE 1. 2. 3. or 4. D-. B- e in - 9DE '.- 36 hours -

Roefr to Table 3.3.8 1 to determine which SRs apply for each FBACS Actuation
r..etin

SURVEILLANGE FREQUENC-Y

SR 3- 3.8.1 Perform CHANNEL CGlEGK. 12 h-ups

SR -P.8 .2 Perform GGT. 92 days

X, t~rII%, I ILr~u
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ILJIA.Jr L.UU LIUI Vii wLA IU11MIiLU j

- 3.3.8

SURVEILLANCE REQUIREMENTS (continued)

SUR4±LLANERUENrY

-SR 3.3. S.5 Performf AGCTUATION LOCIC TEST. 31 days en a
. STAGGERED

TEST BASIS

SR 3.3.8.4 NOTCE
Vecrification of ztpcint lo not required.

Perform TADOT. [18] IonthI

SR 3 85 Performf GIA'E ALI3RATION. [13] fflnth-a
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FBAGS Actuation instrufentation
3.3.8

Table 3.3.3 1 (page 1 of 1)
FBACS Actusten Instrumentation

APP61ABI=

IGBDE&G)R REQUY
SPEGIED ED
GGNDIT10 GI IANNE SURVEIllAANCE TRIP

FUNGTIGN Ns LS REQUIREMENTS SET-PGIN

4. Manuel itiozr. -2 &R-38.&4 NA
()2R 3.3.8.4 NA

[e. AutzmctcActuatinLogiz and 42,4 2tFains -R 3.3.8.3 A]
Auation Rels) -

3. Fuel Building Radiation

a. Caeoeus f2.34 f2i 6R-t.3a.84 I F2] mRJh
fo SR 3.3.8.2

GR 3.3.8.5

b.Particulatea [1,2,3,4] fi GR 8.3.8.1 fifFb
(a) SR 3.3.8.2

6R-3.38.5

(a) DurFig mfvernret of irradiated fuol assernblic3 in lhe-fucl building.-
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BBPS
3.3.9

v . v 1 NSTRIUMEN T1 O CL3.3-355
1) 1) n n-A - ;1 + --n^l_+;4 4- ... rm f~nmmf

v . v J Ull v/,jA iI Id" LI IUHI d I i IIbU U^ _)Ov II V>Li JJ,

Tw - +-,-- nfi t Dfnc _11 i-o rnnrrnArll rI . ; . I
*V 1 tJ X * v.tJ i l i1 * * i 5 * i i i.l IH . .1 ,1 -. 51 I.i I I I it ' I 11 1 1f H1 il I
ovv V . V . 2 - * J V * 1 *% VVI .J *J I I I-- * I LJ uI "AV UIL.

Annl TPAnTI TTV. vAnnrrc rn n n A ,i r
ttl I Ilv ti~ . I: I"IUI I E 11.1 I I 4 ann' .. .. .. . _ .,1 - - - - . V_ L- , J -V I 1,

NOTC
The boron dilution flux doubling signal may be blocked in
H99E d 2 an T duping rgeaetr- t up

ACT4ONC ___

CONDITION REQUIRED AGTION COMPLETION TIMHE

A. One train inoperable. A.1 Restore train to 72 hours
OPERABLEstatus.
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GDPS

nrrNIT ONT R[UIKjrCIO-C~PLI NTMACTIONS GOIP

G. Two trains inoperable. G.1 £uspend operations Immediately
involving positive

OR reactivity additio-n.

Reguired Action and AN9
associated Comfpction
Time of Condition A B.2.1 Restore one-train to 1 heur
notmet-. 9OPERABLE status

OR

B.^22.1 Close unborated water 1 hour
source o..lation
valves.

AND

(continued)

B. (continued) 3 .2.2 .Perfem SR 3 hour

Once per
1h2-ur
thepeafteir
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BEps:' I 1) 1 r)

SURVEILLANGE FREQUENGY

SR 3. B. 9.^ PIerfIorm GI ANNEL GALIBT0N. E18f-menths
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RTS Instrumentation
B 3.3.1

B 3.3 INSTRUMENTATION

B 3.3.1 Reactor Trip System (RTS) Instrumentation

BASES PA3.3-356

BACKGROUND

V:t 1b.t |PA3.3-357|

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

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

The LSSS. defined in this speeification as the [Trip
Sctpoints]. in conjunction with the LCO5. establish the TA3.3-176
threshold for protective system action to prevent exceeding
aceeptable limits during Design Basis Accidents (DBAs).

C

(continued)
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RTS Instrumentation
B 3.3.1

BASES JPA3.3-356|

or ~ E JTA3.3 176

3.hB

SLENUJP PE N RlBSSl3tU9SSSSS2VgE5EEg QITA3.3-176 1

I l ' CIA'D91 YfLhI fft W i

gt~n~jn ~SLdb7h-

,MDOMp

,T pg qqp U-6gt;gj k T Ee JTA3 .3-176

* U perL

~M
____fR_ L -ne i Cd did

7La

g-f lf t nj_

~n

E. ale

(continued)
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RTS Instrumentation
B 3.3.1

BASES JPA3. 3-356|

t~im a SI T AnTA3 .3-176

0>h~

~p~teJTA3.3-1761

p(contitnued

~ e~~te~.waP

.&
D:Ud

?1SS 1

at |TA3 .3-176|
MstA~gf6h

~~E~RE~ NL E(O .hYthA e~~

(con~ltiud
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RTS Instrumentation
B 3.3.1

BASES IPA3.3-356

_ITA3.3-176 I

PtDLig
i e wol

n
Urin

During AO0s. which are those events expected to occur one or
more times during the unit life, the acceptable limits (lt
Square: [PA3.3-350|

1. The departure from WNucleate bBoiling fRatio (DNBR)
shall be maintained above -thle Safety Limit (A value
to prevent departure from nucleate boiling (DNB):

2. Fuel centerline melt shall not occur: and

3. The RCS pressure SL of 273A55 psiga- shall not be
exceeded.

Operation within the SLs of Specification 2.0. "Safety
Limits (SLs)." also maintains the above values and assures
that offsite dose will be within the-10-ER so -and IPA3.3-3581
10 CFRJ100 criteria during A00s.

Accidents are events that are analyzed even though they are
not expected to occur during the unit life. TheWiL
acceptable limit during accidents is that offsite dose shall

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.1-4 Markup for PI ITS Part E



RTS Instrumentation
B 3.3.1

BASES PA3.3-356]

BAGKGROUND
+eentlnued+~

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

The RTS instrumentation is segmented into four distinct APA3.3-360

bet interconnected IT iT hee as Uiebr 11uetrated
in Figure E 1, F4teh- SAR, Ghaptec [7] (Ref. Ai). and as
identified below:

1. Field transmitters or process sensors: provide a
measurable electronic signal based upon the physical
characteristics of the parameter being measured;

2. Signal Process Contral and Protcti an Systef.lA
including AnalogRfait Protection & Systemr-,td,
Nuclear Instrumentation System (NIS). field contacts. PA3.3-360
aad~Tj$ Wii protection channel sets: provides
signal conditioning, bistable setpoint comparison,
process algorithm actuation, compatibleb7V;;LtLbP -
electrical signal output to protection system giy
J'oft2eY4ee, and control board/control room/
miscellaneous indications;

3. Golid Gtat-eg Protection- g3 X d System ICL3_3-3591
-(SSPS), including ctifl 'ldi nput-, njlogic, an
output baya: initiates proper unit shutdown and/or
ESF actuation in accordance with the defined logic.
which is based on the bistable outputs from the s4ignal
process control and protection systemLI4SW ;
and

4. Reactor.trip switchgear, including reactor trip
breakers (RTBs) and bypass breakers: provides the
means to interrupt power to the control rod drive

(continued)
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RTS Instrumentation
B 3.3.1

BASES JPA3.3-356|

mechanisms (CRDMs) and allows the rod cluster control
assemblies (RCCAs), or "rods," to fall into the core
and shut down the reactor. The bypass breakers allow
testing of the RTBs at power.

Field Transmitters or Sensors

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

BACKGROUND Field Transmitters or Sensors (continued) TA3.3-176

Values. The OPERABILITY of each transmitter or sensor g
f fffiei ---thi2«gean be evaluated when its "aswfound"

calibration data are compared against its documented
aceeptanee epiteri a- tjcU

Siqnal Ppoeees Control and Protection SvstemfRef`ctfor

GeneallyLtvr n PA3.3-3601
Generally. t~to~ four channels of preee5s ecotrol[e3
* cae Tt5icUmhltnt~td2 are used for the signal processing
of unit parameters measured by the field instruments. The
process control ntEL provides signal
conditioning, comparable output signals for instruments
located on the main control board, and comparison of
measured input signals with setpoints Lttb- CL3.3-3721

esteab4ihed-by safety analyses. These setpoints arc

(continued)
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RTS Instrumentation
B 3.3.1

-PA3.3-356| I

defined i,, FSR. CGhapter [73 (Rlef. 1). Chapter E63 (Ref. 2).
and Chapter E1'5 (Ref. 3). If the measured value of a unit
parameter exceeds the predetermined setpoint, an output from
a bistable pctyals l forwarded to the __l3___l__

cars for decision evaluation. Channel separation is CL3.3-359
'd §s Fnb Ce01- gT enaintained up to and through the
4nput- bays. However, not all unit parameters require four
channels of sensor measurement and signal processing. Some
unit parameters provide input only to the ScP-s While others
provide input to the SSPS. thep7LtKecl c main control
board Eniti2h Lithe PI atun computerE-e-a Lffi
RddiTfl me' S U one or more control systems.

Generally, if a parameter is used only for input to the
protection circuits, three channels with a two-out-of-three
logic are sufficient to provide the required reliability and
redundancy. If one channel fails in a direction that would
not result in a partial Function trip, the Function Wiyt *
still OPERAbLE_ p t' with a two-out-of-two logic. If one
channel fails, such that a partial Function trip occurs, a
trip will not occur and the Function *-AESWi still
OPE4;B8$Nf (? with a one-out-of-two logic.

Generally,--+f a parameter is used for input to the IPA3_3_3611

PfL-te9t-Ogj -nP& and a control function four channlP 61
with a two out of four logic are sufficient to provide the
required reliability and redundancy. T:Fhe circuit must be
able to withstand both an input failure to the control
system, which may then require the protection function
actuation, and a single failure in the other channels
providing the protection function actuation. Again, a
single failure will neither caus-e nor
Sio~nal Proeees Contra! and Proteetion S"estel Econtinued)BAGKGROUPID

prevent the protection function actuation. These
requirements are described in IEEE-279-1971 (Ref. 4).

IPA3.3-361l

(continued)
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-RTS Instrumentation
B 3.3.1

BASES |PA3.3-356|

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

r-
AtTL

T.. legic channelo are rcguired to ensure no single randoml3 6

logie ehannels are designed such that testing requircd whiTe
the reactor io at power may be accomplished without causing
trip. Provisions to allow remoaing logic ehannels from
scevice during maintenance are unnecesoary bceause of the
logic system's designed reliability.

Tr-ip Setoints and Allowable ValuesNd TA3.3-176

The Trip Getpoints are the nominal values at which the
bistables are set. Any bistable is considered to be
properly adjusted when the "as left" value is within the
balibrain LomAHra1r ttng accur (i.e., a cy)
ealibratien--F- comparator setting accuracy).-

The J.Trip &Setpoints used in the bistables are based on the
analytical limits Lfl6ffate4-in Reference P±. The selection
of these LITrip -Setpoints is such that adequate protection
is provided when all sensor and processing time delays are
taken into account. To allow for calibration tolerances,
instrumentation uncertainties, instrument drift, and severe
environment errors for those RTS channels that must function
in harsh environments as defined by 10 CFR 50.49 (Ref. '),
the Trip ~etpointo and Allowable Values specified in
Table 3.3.1-1 in the accompanying LCO are conservatively
adjut-ed with respect to the analytical limits. A detailed
description of the methodology used to calculate the
'U W rip Setpoints. including their

(continued)
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RTS Instrumentation
B 3.3.1

|PA3.3-356|

explicit uncertainties, is provided in the "RTS ESFSOINJTA33 176
hFfic s-Setpoint FMethodology EStudy (Ref. §6)W t I -176 1

L P I h[uvvIl ruI [IU JA I

= --- A - Em, , = t_ -I S- t-_-

H lI zI 4If'[f eu -+ If II I a Ie fI e ii III rbl d -I f I r] f 4r 1 v'] rl I-Q fr.r- n -I nr.,.inn

-orrj2BML. TA" 16W`01,70Eydl7 The actual nominal T&rip
Ss'etpoint entered into the bistable is more conservative
than that specified by the Allowable ValueE(2S2 to account
for changes in random measurement errors detectable by CLUe
COT. One example of such a change in measurement error is
drift during the surveillance interval. If the measured
setpoint does not exceed the Allowable Value, the bistable
is considered OPERABLE.

1_ E: .± i
ETK' Z -fM V -- o k -I A -, Adz~ -- X~Eh . |

E LIl2 R:Ltt ndIR!SLh etfy ITA3 .3-176|

wows ts-T h tAd M 91h7t1;

:w --- 1

BACKGROUND Ti. 9a*nryAd.nF Pn. dAlnwahl
(continued)

02gSetpoints 5 with the ITA3.3-176
fWrelWt-T-f3th§Allowable Value ensure that SLs Ed JPA3.3-350
DNBRg mt2sAare not violated during AOOs (and that the
consequences of DBAs will be acceptable, providing the unit
is operated from within the LCOs at the onset of the AOO or
DBA and the equipment functions as designed). Note that in
the accompanying LCO 3.3.1. the Trip Setpoints of
Table 3.3.1 1 arc the LSSS.

(continued)
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RTS Instrumentation
B 3.3.1

BASES |PA3.3-3561

Each F-41e7 itqh1t'gUaiichannel of the process control
equpfteft can be tested on line to verify that the signal
or setpoint accuracy is within the specified allowance
requirements of Reference P2. Once a designated channel
taken out of service for testing, a simulated signal is
injected in place of the field instrument signal. The
process equipment ILrumentgtPT0 for the channel in test
then tested, verified. and calibrated. SRs for the chann
are specified in the SRs section.

PA3.3-360

is

is
els

Thc Trip Setpoints and Allowable Values listed in ITA3_3-176
Table 3.3.1-1 are based-on the mfethodology descr-ibed in
Rcferenec 6, whieh inorporatces all of the knnown
uncertainties applicable for each channel. The magnitudes
of these uncertaintics are fatored intoe the deermlination
of each Trip Setpoint. All field sensors and signal
processing equipmcnt for these channels arc assumed to
operate within the allowances of these uncertainty
magnitude.5-

R6-atthj&-S -State Protection ROl'VoL=T System CL3.3-359

The relay 1 gr 954P equipment i-suse4d for the decision
logic processing of outputs from the g b7dXrNJlAi o&
processing equipment bistables. To meet the redundancy
requirements, two trains of r:23yJ.S_ . each performing
the same functions, are provided. If one train is taken
out of service for maintenance or test purposes. the IPA3.3-363]
second train will provide reactor trip and/or ESF
aetuatien for the unit. If both trains are taken out of
service or placed in test, a reactor trip will result. Each
train is packaged in its own f cabinet- for physical
and electrical separation to satisfy separation and
independence requirements. The system has been designed to
P-,LIaovtR_1fitrip in the event of a loss of power,
directing the unit to a safe shutdown condition.

(continued)
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RTS Instrumentation
B 3.3.1

BASES IPA3.3-356]

BA OUND G d Seie ( nueO ICL3.3-359

The SSPS performs the decision logic for actuating a reactor
trip or ESF actuation. generates the electrical output
signal that will initiate the required trip or actuation.
and provides the status, permi issive, and annunciator output
signals to the m ain centr Al rom , of the unit.
The bistable outputs from the signal processing equipment CL3.3-359
are sensed by the SSPS equipment and combined into logic
matrices that represent combinations indicative of various
unit upset and accident transients. If a required logic
matrix combination is completed, the system will initiate
a reactor trip or send actuation signals via master and JPA3.3-363I
slave relays to those components whose aggregate Function
best serves to alleviate the condition and restore the unit
to a safe condition. Examples are given in the Applicable
Safety Analyses, LCO, and Applicability sections of this
Bases.

Reactor Trip Switchcear

The RTBs are in the electrical power supply line from the
control rod drive motor generator set power supply to the
CRDMs. Opening of the RTBs interrupts power to the CRDMs,
which allows the shutdown rods and control rods to fall into
the core by gravity. Each RTB is equipped with a bypass
breaker to allow testing of the RTB while the unit is at
power. During normal operation the output from the y^ ICL3.3-3591

Qc&&PS is a kft-LVfE &+ta-ge signal that energizes the
undervoltage coils in the RTBsE and bypass breakers7 if in
use. When the required logic matrix combination is
completed, the F gl ibySPL output Ltncft7-
signal is removed, the undervoltage coils are de-energized,
the breaker trip lever is actuated by the de-energized
undervoltage coil, and the RTBs and bypass breakers are

(continued)
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B 3.3.1

-PA3.3-356]BASES

tripped open. This allows the shutdown rods and control
rods to fall into the core. In addition to the
de-energization of the undervoltage coils, each breaker is
also equipped with a shunt trip device that is energized to
trip the breaker open upon receipt of a reactor trip signal
from the TL6-A . Either the undervoltage coil or
the shunt trip mechanism is sufficient by itself &:p::w]5b
RBs', thus providing a diverse trip mechanism.

The decision logic matrix Functions are described in the
functional diagrams included in Reference phi. In addition
tog
Reactor Trip Switchcear (continued)BAGKGROUP1N

-the reactor trip or ESF. R nf- 4these diagraffls also
qEntEitideseei b the various "permissive interlocks" that

are associated with unit conditions. Each train has e-built
in testing deviceettg Wrthat ean -flb~teiirateo-y
testiy 'o~the decision logic matrix Functions and the ICL3.3-364
actuation devices while the unit is at power. When any
one train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection
until the testing has been completed. The testing device is
sefmiautomfatie to ffinifmize testing timcl.

APPLICABLE

SAFETY ANALYSES,

LCO. and

APPLICABILITY

The RTS functions to maintain the SLs p PA3.3-350
duning-a44
AOOs 3 3s^gjdgf gand mitigates the
consequences of DBAs in all MODES in
which the RTBs are eloseE.-:4d cUrol Y-Kt

_ _ _ rods 2 V f2 l ~ y f l y:t 2S 3 ! TA3.3-151

Each of the analyzed accidents and transients can be
detected by one or more RTS Functions. The aeeident
analysis described in Reference 3 takes credit for most RTS
trip Functions. RTS trip Functions not specifically
credited in the aeeident~sify analysis are qualitatively

(continued)
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B 3.3.1

JPA3.3-356|BASES

credited in the safety analysis and the NRC staff approved
licensing basis for the unit. These RTS trip Functions may
provide protection for conditions that do not require
dynamic transient analysis to demonstrate Function
perfeomnanee. They may also serve as backups to RTS trip
Functions that were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS
Function, listed in Table 3.3.1-1 in the accompanying LCO,
to be OPERABLE. n TA3 .3 176

Falre of any instrument
renders the affected channel(s) inoperable and reduces the
reliability of the affected Functions.

APPLICABLE
SAFETY ANALYE,
LGO, and

APPLICABILITY
{G s ;lt+nued

The LCO generally requires OPERABILITY of ipgth-,o
four-eo-three channels in each instrumentation Function, two
channels of Manual Reactor Trip in each logic Function, and
two trains in each Automatic Trip Logic Function. Four
OPERABLE instrumentation channels in a two-out-of-four
configuration are required when one-RTS channeli a |PA3.3-361|
also used as e-control system inputs7,16-hd . fhts
configuration accounts for the possibility of the shared
channel failing in such a manner that it creates a transient
that requires RTS action. In
this case, the RTS will still provide protection, even with
random failure of one of the other three protection
channels. Three ape a1-effl LER ABL instrumentation channels
in a two-out-of-three configuration are ITA3.3-151
generally required when there is no potential for control
system and protection system interaction that could
simultaneously create a need for RTS trip and disable one
RTS channel. The two-out-of-three and two-out-of-four
configurations allow one channel to be tripped during

(continued)
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maintenance or testing without causing a reactor trip.
Specific exceptions to the above general philosophy exist
and are discussed below.

Reactor Trip System Functions

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

1. Manual Reactor Trip

The Manual Reactor Trip ensures that the control room
operator can initiate a reactor trip at any time by
using either of two reactor trip switches in the
control room. A Manual Reactor Trip accomplishes the
same results as any one of the automatic trip
Functions. It is used by the reactor operator to shut
down the reactor whenever any parameter is rapidly
trending toward its }Trip iSetpoint.

The LCO requires two Manual Reactor Trip channels to
be OPERABLE. Each channel is controlled by a manual
reactor trip switch. Each channel activates the
reactor trip breakers in both trains. Two independent
channels are required to be OPERABLE so that no single
random failure will disable the Manual Reactor Trip
Function.

In MODE 1 or 2, kManual initiation of a r eactor tQLrip
must be OPERABLE. These are the MODES in which the
shutdown rods and/or control rods are partially or
fully withdrawn from the core. In MODE 3. 4, or 5.
the iManual Be~gtbU' Function must also
be OPERABLE if theU itpJ mshutdown rods or - __________

control rods are withdrawn or the Add Control-Red ' 3*
Drive (GRD+ System is capable of withdrawing the

(continued)
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shutdown rods or the control rods. In this condition,
inadvertent control rod withdrawal is

APPLICABLE
SAFETY ANALYSES,
LCO. and

APPLICABILITY

1. Manual Reactor Trip (continued)

possible. In MODE 3. 4. or 5. WManual EMta §E5
initiation ̂f a
reactor trip does not have to be OPERABLE if the Aft ITA3.3-1511
gottt& ORB System is not capable of withdrawing the
shutdown rods or control rods bdi' 1]n 7t
LUL-3J '-intsetE-d. If the rods cannot be withdrawn from
the core, l[g there is no
need to be able to trip the reactor because all of the
rods are inserted. In MODE 6. neither the shutdown
rods nor the control rods are permitted to be JPA3.3-3651
withdrawn-end the CRDMs are disconnected from the
control rods and shutdown rods. Therefore, the
fflManual ReattrtTh2initiation Function is not
required.

2. Power Range Neutron Flux

The NIS power range detectors are located external to
the reactor vessel and measure neutrons leaking from
the core. The NIS power range detectors provide
input to the Red p G £iontrol Sqystem-and-the 3-366|
Steafn Generat^- (SG)E Water Leverl Cenn-Al yse- m
Therefore, the actuation logic must be able to
withstand an input failure to the control system,
which may then require the protection function
actuation, and a single failure in the other channels
providing the protection function actuation. Note
that this Function also provides a signal to prevent
automatic and manual rod withdrawal prior to
initiating a reactor trip. Limiting further rod

(continued)
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withdrawal may terminate the transient and eliminate
the need to trip the reactor.

a. Power Range Neutron Flux= High

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

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

SAFETY ANALYSES,
LO, and
APPTLGABIL1-TY-I

In MODE 1 or 2, when a positive reactivity
excursion could occur, the Power Range Neutron
Flux -High trip must be OPERABLE. This Function

a. Power _Range Neut.p 1nh (eontinued)

-wwill terminate the reactivity excursion and shut
-own the reactor prior to reaching a power level
that could damage the fuel. In MODE 3. 4. 5.
or 6. the NIS power range :u Lnelseeet-Ee

cannot n neutron levels in this
range. In these MODES, the Power Range Neutron
Flux-High does not have to be OPERABLE because
the reactor is shut down and reactivity
excursions into the power range are extremely
unlikely. Other RTS Functions and administrative
controls provide protection against reactivity
additions when in MODE 3, 4. 5. or 6.

�A3 .3-375

b. Power Range Neutron Flux =Low

The LCO requirement for the Power Range Neutron
Flux-Low trip Function ensures that protection is

(continued)
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provided against a positive reactivity excursion
from low power or subcritical conditions.

The LCO requires all four of the Power Range
Neutron Flux-Low channels to be OPERABLE.

In MODE 1. below the Power Range Neutron Flux
fP-10 setpoint+. and in MODE 2. the Power Range
Neutron Flux-Low trip must be OPERABLE. This
Function may be manually blocked by the operator
when twor'outkoft~four power range channels are
greater than hpp.oeimately-10S R}P-(P-10 |PA3.3-376|
setpoint+. This Function is automatically
unblocked when threeoutEofrfour power range
channels are below the P-10 setpoint. Above the
P-10 setpoint. positive reactivity additions are
mitigated by the Power Range Neutron Flux-High
trip Function.

In MODE 3, 4. 5. or 6, the Power Range Neutron
Flux-Low trip Function does not have to be
OPERABLE because the reactor is shut down and
the NIS power range tcha iTh eteetet cannot IPA3.3-375|
deteetzindictet neutron levels in this range.
Other RTS trip Functions and administrative
controls provide protection

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLI-CAB±LFFY-

LInc). Iower Ranee .e . _. =hti (conti nu1d)

-against positive reactivity additions or power
-excursions in MODE 3, 4, 5. or 6.

3. Power Range Neutron Flux Rate

The Power Range Neutron Flux Rate trips use the same
channels as discussed for Function 2 above.

(continued)
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a. Power Range Neutron Flux-High Positive Rate

The Power Range Neutron Flux-High Positive Rate
trip Function ensures that protection is provided
against rapid increases in neutron flux that are
characteristic of an RCCA -C.ddrive red-housing ICL3.3-381
rupture and the accompanying ejection of the
RCCkr hWCA itFWga:l,0-Il23}t n
This Function compliments the Power Range Neutron
Flux-High and Low Setpoint trip
-Functions to ensure that the criteria are met for
a rod ejection from the power range.

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

In MODE 1 or 2, when there is a potential to add
a large amount of positive reactivity from a rod
ejection accident +REAYtT, ji RCCA ICL3.3-381
_th1,tfidr a the Power Range Neutron
Flux-High Positive Rate trip must be OPERABLE.
In MODE 3. 4, 5, or 6, the Power Range Neutron
Flux-High Positive Rate trip Function does not
have to be OPERABLE because other RTS trip
Functions and administrative controls will
provide protection against positive reactivity
additions. Also, since only the shutdown bank5
may be withdrawn in MODE 3, 4, or 5. the IPA3.3-382|
remaining complement of control bank worth
ensures a sufficient degree of SDH in the event
of an REA. In MODE 6, no rods are withdrawn and
the SDM is increased during refueling operations.
The reactor vessel head is also removed or the
closure bolts are detensioned preventing any
pressure buildup. In addition, the NIS power

(continued)
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range ChTh a' deteett - cannot Eqg:L-Th detee-t
neutron levels present in this mode.

IPA3.3-3751

APPLICABLE
SAFETY ANALYSES.
LCO. and
APPLICABILITY

(continued)

b. Power Range Neutron Flux-High Negative Rate

The Power Range Neutron Flux-High Negative Rate
trip Function ensures that protection is provided
for multiple rod drop aceidenit"s5e9 t . At high IPA3.3-367I
power levels, a multiple rod drop aeeideftfgeJi,
could cause local flux peaking that would resultiCL3.3-381
in an unconservative leeal DNBR. DNBR is
defined as the ratio of the heat flux required to
cause a DNB at a particular location in the core
to the local heat flux. The DNBR is indicative
of the margin to DNB. No credit is taken for the
Qeperation of this Function , 9 n

gfop those rod drop accidents in
which the local DNBRa will be greater than the
1 i atctuate

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

In MODE 1 or 2, when there is potential for a I 3-381|
multiple rod drop aeeidefftjVE1th to occur, the-367
Power Range Neutron Flux-High Negative Rate trip
must be OPERABLE. In MODE 3. 4, 5, or 6, the
Power Range Neutron Flux-High Negative Rate trip
Function does not have to be OPERABLE because the
core is not critical and DNB is not a concern.
Also, since only the shutdown banks may be JPA3.3_382|
withdrawn in MODE 3, 4. or 5. the remaining
complement of control bank worth ensures a
sufficient degrcc of eDM in the event of an REA.
In MODE 6. no rods are withdrawn and the required

(continued)
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SDM is increased during refueling operations. In
addition, the NIS power range KhCLa2Yff deteete 9
cannot itttrddeteet neutron levels present in JPA3.3-375I
this MODE.

4. Intermediate Range Neutron Flux

The Intermediate Range Neutron Flux trip Function
ensures that protcetion is provided against an ICL3.3-381]
uncontrolled RCCA bank rod withdrawal accident from a
subcritieal eondition during startup. This trip
Functien provides redundant protection to the Power
Range Neutron Flux-Low Setpoint trip Function. The
NIS intermediate range detectors are located external
to the reactor vessel and measure neutrons leaking
from the core. The NIS intermediate range detectors

APPLIGABHE-
SAFE±T ANALYSES,
LGO, aIn
APPLICABILTY

4. Intermediate Ra Neutron Flux (continued)

do not provide any input to control systems. Note
that this Function also provides a signal to prevent
automatic and manual rod withdrawal prior to
initiating a reactor trip. Limiting further rod
withdrawal may terminate the transient and eliminate
the need to trip the reactor.

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

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

(continued)
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In MODE 1 below the P-10 setpoint, and in MODE 2 b
t -g6g2poI2it. when there is a potential for an TA3.3-151
uncontrolled RCCA bank rod withdrawal aeeidenteFi3Tt _~
during reactor startup, the Intermediate Range PA3.3-367
Neutron Flux trip must be OPERABLE. Above the P-10
setpoint, the Power Range Neutron Flux-High Setpoint
trip and the Power Range Neutron Flux-High Positive
Rate trip provide core protection for a rod
withdrawal aceident-egtVf. I CL3.3-381

LFr tY Iy.eentse In MODE 3, 4. or ', the
intermediate Range Neutren Flux trip does not hac tov
be OPERABLE because the control Pads must be full-y
inserted and only the shutdwn reds _ may bo withdrawn.
The reactor cannot be started up in this condition.
The core also has the required SDM to mitigate the
consequences of a positive reactivity addition
aceidenttWvefft. In MODE 6, all rods are fully inserted
and the core has a required increased SDM. Also, the
NIS intermediate range th -1-deteeteps cannot

rftd tedeteet neutron levels present in this MODE. PA3.3-375

5. Source Range Neutron Flux

The LCO requirement for the Source Range Neutron Flux
trip Function ensures that protection is provided
against K.Po
uncontrolled RCCA bank rod withdrawal aeeide.nt from a PA3.3-383
subcritical condition-during startutp. This trip
Function provides redundant protection to

APPLIeABLE 5. Source Ranqe ecutron Flux (Uentinued)
SAFETY ANALYSES,
LCO, and the Power Range Neutron Flux-Low Getpeint --and __________

APPLICABIL-Y Intermediate Range Neutron Flux trip Functiona.--In TA3.315
MODES 3. 4, and 5. admfinistrative controls also

(continued)
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prevent the uncontrolled withdrawal of rods. The NIS
source range detectors are located external to the
reactor vessel and measure neutrons leaking from the
core. The NIS source range detectors do not provide
any inputs to control systems. The source range _____-151_

trip is the only RTS automatic protection function TA3.3-151
required in MODES 3. 4, and 5 wseL 03A7lL

Therefore, the functional capability at the specified
Ttrip Gsetpoint is assumed to be available.

The LCO requires two channels of Source Range Neutron
Flux, Ad be OPERABLE. TiaoPERBL Nn )hanels ar TA._15

sufficient to ensure no single random failure will TA3.V151
disable this trip Function. The [CO also requires one
channel of the Couree Range Neutron Flux to be
OPERABLE in M9DE V. 4 or rwith RTBopn Inti
case, the source range Function is to provide control
roem indication and input to the Boron Dilution
Protection System MGPS). The outputs of the Function
to RTS logic are net required OPERABLE wshen the RT-Bs
a-re opef97.

The Source Range Neutron Flux Function provides
protection for control rod withdrawal from
subcritical, boron dilution and control rod ejection
events. The Function also provides visual neutron ITA3.3-151I
flux indication in the control room.

In MODE 2 when below the P-6 setpoint during a reactor

Vt2Eiai r'fWI Th0 htE h~ Dk~Tt ~J TA3.3-151
W ,thidje iW the Source Range Neutron Flux trip

must be OPERABLE. LUE aPE RAB Ek

i t hi 7s-la2 Above the P-6 setpoint.
the Intermediate Range Neutron Flux trip and the Power

(continued)
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Range Neutron Flux-Low-Setpeita trip will provide core
protection for reactivity aeeident Vitl. Above the PA3.3-367
P-6 setpoint. the NIS source range detectors are
de-energized and iflapepable.

In MODE§ 3. 4, eiCrf 5 with ] TA3.3-151

pRaBEthe reactor shut down. the 6our=c Range
Neutron Flux trip Function must also be GPERABL[. If
thr mn = .vitm i- Ornh1- nf r'An ',4 1ithdi'nwnl th'-
U.S P.. 5.1 'U J.J OJ L,5..Sl 1 0J _U..t4 IJ5 S U I A VU%.A VI5I ,*5.SS UVVU IA, ILaSS

CM=AI A V Aa_ t n ~ 5.UI.I .J I tU fI I. 11=3 _ 4t

APPLIGABLE
SAFE-TY--ANALYSES,
jGOA, and

APPHGABILf+P4

(I ! - Y'. . n - A A - - I .4 J_ -- r_, . . .\t -_ _ +;_ .1
Id . OUULI 'X I \UI I'-4_ IIU LI U, I I I UA \ LUI II IUCU7

nnrrnA1I r a- - -j
VI L.ILLL L. UP UV IUG !s..UI U pi Uukl.L, lUli UyjU III LU I UU

;1iti-hQrAlr'J; .npiplni- If th- CQQn C.1:-tm i- nnt |TA3.3-151
vv I, - , uvvu I_ -A C1 .2LL.- - I .. -.. -L-- .

tUFUaPa UO roU W n ra LiIU a 5,tni =uW'tt rangcyt dtLtttUI U

arc not required to trip the reactor. Ilowever. their
moinitoring Function must be OPERABLE[ en~~
L27r,,r Yi dC t gj Ntoo monitor core
neutron levels and provide indication of reactivity
changes that may occur as a result of events like a
boron dilution R
gt r, 8-Vffe-n /t ft, I.-' These inputs arc
provided to thc BDPS. The requirement5 for the NIS

ICL3.3-368 I

sourec range cetettrs in rIUUL u 6 arc addrcsed in
LCO 3.9.3, "Nuccar Instrumentation."

6. Overtemperature AT

The Overtemperature AT trip Function is provided to
ensure that the design limit DNBR is met. This trip
pYllntIinn ALQ limit Uh.L lAll IlIU.FL zp V.w1.hiph t lh l CL3.3-3711
. . -

.--I .. - -.- I -VJ - 1 ..1.1lX i I I -_ 1 -v \
.- r 4 _;r- r..-_e ;- __ l_4 -.._l

uvsipuwmi mi ri iSp I tC11it: L; I I I 1tMP UtVI at plrctur;U II.
The inputs to the Overtemperature AT trip include ea4

(continued)
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Q.LSSX , Mpressure, coolant temperature. axial power
distribution, and reactor power as indicated by loop
AT assuming full reactor coolant flow. Protection
from violating the DNBR limit is assured for those
transients that are slow with respect to delays from
the core to the measurement system. The Function PA33-4261
monitors both variation in power and flow since a
decrease in flow has the same effect on AT as a powter
+ineia-se The Overtemperature AT trip Function uses
each loop's AT as a measure of reactor power and is
compared with a setpoint that is automatically varied
with the following parameters:

* reactor coolant average temperature - the Strip
Ssetpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature:

* pressurizer pressure- the T&rip Ssetpoint is
varied to correct for changes in system pressure;
and

* axial power distribution-f(AI), the -trip
GSetpoint is varied to account for imbalances in
the axial power distribution as detected by the

APPL-ICABLE
SAFETY-ANALYSES7
LGO, and

APPLICABILITY

6. Overtemperature ET (continued)

NIS upper and lower power range Pielis |PA3.3-375|
deteeteos. If
axial peaks are greater than the design limit, as
indicated by the difference between the upper and
lower NIS power range peh ,deteetors the
:Trip Ssetpoint is reduced in accordance with
Note 1 of Table 3.3.1-1.

(continued)
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Dynamic compensation is included for system piping
delays from the core to the temperature measurement
system.

The Overtemperature AT trip Function is calculated for

each 1-ep:e as described in Note 1 of
Table 3.3.1-1. NtTrip occurs if Overtemperature AT
is indicated in two leoop3~LI21n . tlUA-steffie
units. the pressure and temperature signals are used
for other control functions1- For those units, the
actuation logic must be able to withstand an input
failure to the control system, which may then require
the protection function actuation, and a single
failure in the other channels providing the protection
function actuation. Note that this Function also
provides a signal to generate a turbine runback prior
to reaching the gTrip setpoint. A turbine runback
will reduce turbine power and reactor power. A
reduction in power will normally alleviate the
Overtemperature AT condition and may prevent a reactor

trip.

The LCO requires all four channels of the ________39

Overtemperature AT trip Function to be OPERABLE-fo IPA3.3-369
tWo and four loop units (the L[O requires all three
channels on the Ovcrtemperature AT trip Function to be
OPERABLE for three loop units). Note that the
Overtemperature AT Function receives input from
channels shared with other RTS Functions. Failures
that affect multiple Functions require entry into the
Conditions applicable to all affected Functions.

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

(continued)
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APPLIGABLE
SAFETY ANALYSES,
LGU, and14

APLGAB±L-PF
+eanti htted+

7 Overpower AT

The Overpower aT trip Function ensures that protection
is provided to ensure the integrity of the fuel (i.e.,
no fuel pellet melting and less than 1% cladding
strain) under all possible overpower conditions. ICL3.3-3711
This trip Function also limits the required range of
the Overteomperature A trip Funetion and provides a
backup to the Power Range Neutron Flux- High Setpoint
trip. The Overpower AT trip Function ensures that the
allowable heat generation rate (kW/ft) of the fuel is
not exceeded. It uses the AT of each loop as a
measure of reactor power with a setpoint that is
automatically varied with the following parameters:

* reactor coolant average temperature -the WTrip
Ssetpoint is varied to correct for changes in
coolant density and specific heat capacity with
changes in coolant temperature:-anfd

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

ICL3.3-214
Ef CIMMPh~
htpFE~,~ f tE~~~U~yW5M ht f6L bM' a C sg

d f_ vainIxbbf
Frt w *gu1 r;w7 tr4 s #sd4 I BAAl| *; LA4Gu -z tHAFfC-

- =1 W S UI

(continued)
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The Overpower AT trip Function is calculated for each
4eepoGjg as per Note 2 of Table 3.3.1-1. F. rip
occurs if Overpower AT is indicated in two
;hIn-l-eep5. At some units, Q the temperature
signals are used for other control functionsFT7 At
those units, the actuation logic must be able to
withstand an input failure to the control system.
which may then require the protection function
actuation and a single failure in the remaining
channels providing the protection function actuation.
Note that this Function also provides a signal to
generate a turbine runback prior to reaching the
Allowable Value. A turbine runback will reduce
turbine power and reactor power. A reduction in power
will normally alleviate the Overpower AT condition and
may prevent a reactor trip.

The LCO requires four channels for two and four loop JPA3.3-369
units (three channels for three loop units) of the
Overpower AT trip Function to be OPERABLE. Note that
the Overpower AT trip Function receives input from

APPLICABLE 7. Overpower AT! (eontinued)
SAFETY ANALYSES,
L -O, and channels shared with other RTS Functions. Failures
APPLICABILITY that affect multiple Functions require entry into the

Conditions applicable to all affected Functions.

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

(continued)
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8. Pressurizer Pressure

The same sensors provide input to the Pressurizer
Pressure-High and - Low trips and the Overtemperature
A T trip. At 5effie unlits, the Pr1ssurizer Pressure
channels are also used to provide input to the
Prcssurizcr Pressurc Contral Systam. Far these units.
the actuation logic mfust be able to withstand-an input
failupe to the ^entral 5whieh may then re^uire
the protcetion function actuation, and a single |CL3.3-370|
failure in the other channel providing the
preteetion functien actuatioe.

a. Pressurizer Pressure- Low

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

The LCO requires four channels for two and four |PA3.3-369|
loop units (three channels for three loop units)
of Pressurizer Pressure- Low to be OPERABLE.
UrT 95 P E~:s: Fer il5}[fa-6g5l a0 TCL3.3-370

In MODE 1. when DNB is a major concern, the
Pressurizer Pressure- Low trip must be OPERABLE.
This trip Function is automatically enabled on
increasing power by the P-7 interlock (NIS power
range P-±O--or turbine impulse pressure g-treatfei

,(contin ue -

(cotined
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APPLICABLE
SAFETY ANALYSES.
LCO. and
APPLICABILITY

a. Pressurizer Pressure= Low (continued) ICL3.3-212

(P-13)). On decreasing power, this trip Function
is automatically blocked below P-7. Below the
P-7 setpointI. no _oneeivable po @r distributions
ean Soeeull that would caulse DNB-eonee~` PA .3-37 ut9
A>E AS Lth th TM .. 10 ~l- tt A _h n:

b. Pressurizer Pressure -High

The Pressurizer Pressure -High trip Function
ensures that protection is provided against
overpressurizing the RCS. This trip Function
operates in conjunction with the pressurizer
relief and safety valves to prevent RCS
overpressure conditions.

The LCO requires t~h~fweu channels fer tweo andr
four loop units (thrce channels for three loopI
units) of the Pressurizer Pressure -High to be
OPERABLE E .

P.-pnn7f9i t Eh eb tL-6 I 77n
pm~~~~~T C onro1E5Bl

Ei}3-~alt b` D.gfgU!2a1-e-7~ttl7

13.3-370

The Pressurizer Pressure-High ITA3.3-176]
gjLVA is selected to be below the pressurizer
safety valve actuation pressure and above the
power operated relief valve (PORV) setting. This
setting minimizes challenges to safety valves
while avoiding unnecessary reactor trip for those

(continued)
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pressure increases that can be controlled by the
PORVs.

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

APPLICABLE
SAFETY ANALYSES,
rGOn and

APPLIGABILITT
(continued)

9. Pressurizer Water Level- High

The Pressurizer Water Level- High trip Function
provides a backup signal for the Pressurizer
Pressure -High trip and also provides protection
against water relief through the pressurizer safety
valves. These valves are designed to pass steam in
order to achieve their design energy removal rate. A
reactor trip is actuated prior to the pressurizer
becoming water solid. The LCO requires three channels
of Pressurizer Water Level -High to be OPERABLE. The
pressurizer level channels are used as input to the
Pressurizer Level Control System. A fourth channel is
not required to address control/protection interaction
concerns. The level channels do not actuate the
safety valves, and the high pressure reactor trip is
set below the safety valve setting. Therefore, with
the slow rate of charging available, pressure
overshoot due to level channel failure cannot cause

(continued)
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the safety valve to lift before Mhfjreactor high
pressure trip.

In MODE 1. when there is a potential for LT-
verf i I 14n2o

the pressurizer, the Pressurizer Water Level -High trip
must be OPERABLE. This trip Function is automatically
enabled on increasing power by the P-7 interlock. On -
decreasing power. this trip Function is automatically
blocked below P-7. Below the P-7 setpoint, transients
that could raise the pressurizer water level will be
slow and the operator will have sufficient time to
evaluate unit conditions and take corrective actions.

10. Reactor Coolant Flow -Low

Reactor Coolant Flow =tLoaw (Single Loop) ITA3.3-155|

-The Reactor Coolant Flow- Low (ingie Loeep) trip
Function ensures that protection is provided
against violating the DNBR limit due to low flow
in one or more RCS loops, while avoiding reactor
trips due to normal variations in loop flow.
Above the P-8 setpoint, which is approximately [PA3.3-376|
48% RTP a loss of flow in ieyt12e13 RCS loop
will actuate a reactor trip. IC__________

m '- _ E CL3 .3-373
etmnte :3 jlJIpEach RCS loop has three
flow detectors to monitor flow. The flow signals
are not used for any control system input.

APPLGABLF-
SAFETY YANALYSES,
LCO. and
APPLIGAB±H-TY

a. Reacter Coolant Flow-
{eetntinued)

I | A . -I (a I -t -1 -N

EVE - - - - -- -_^ i

The LCO requires three Reactor Coolant Flow- Low
channels per loop to be OPERABLE in MODE 1 above
Pj1jP-8. 8TA3.3-155

(continued)
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In MODE 1 above the P .P-8 setpoints. a loss
of flow in enejEn RCS loop could result in DNB |TA3.3-155|
conditions in the core. In MODE 1 bel-- thew U r-P
setpoint. a less of flow in two or mre leaps is
required to actuate a reactor trip
,(F.unein 19b n eas ef the*^ ; et'e '^- e l'e'^-
and the greater margin to the design limit DNBR.

b. Reactor Coolant Flow- (Two L
ITA3.3-155

The Reactor Coolant Flolw-Low (TWO Leaps) trip
Function ensures that protection is provided
against violating the DNGR limit due to low flewf
in two or more RCS loos while aveiding reaeter
trips due to normal variations in loop flow.

Above thc P 7 setpoint and below the P 8
setpoint, a loss of flow in two or more loops
will initiate a reactor trip. Each loop ha-
three flow detectors to monitor flow. The flow
signals are not used for any control sys-tm
input.

Thc LCO requires three Reactor Coolant Flow-h-ew
rhanne1s per loop to be OPERABLEL.

In MODE 1 above the P 7 setpoint and below the
P 0 setpeint. the Reactor Coolant [Rw-ev -- *w Fi
.LBepl) trip must be OPERABwL. Below the P-7 gd
ggQ setpointt, all reactor trips on low flow CL3.3-373
are automatically blocked since t!heie

n b oer dist r i tonsF ____ -NB
could occur that would causo a DNB ecn 11rn at
this low power level. Above the P 7 setpoint.
the reactor trip on low flow in tw or ^ r RCS
loops is automatically enabled. Above the P 8

(continued)
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setpoint, a loss of floaw in any one loop will
actuatc a reactor trip because of the higher
power level and the redueed margin to the dcsign
4i~ffli~t--B017

APPLICABLE
SAFETY ANALYSES,
LCO. and

APPLICABILITY
(continued)

11. iUf. Reactor Coolant Pump (RCP) Breaker Position CL3.3-1

BethL4fg RCP Breaker Position trip Functions
operated
tegeth~er on two sets of auxiliary contacts, with one
set on each RCP breaker. TheseL Functions
anticipates the Reactor Coolant Flow-Low trips to
avoid RCS heatup that would occur before the low flow
trip actuates.

a. Reactor Coolant Pump Breaker O m Position (finglc

ICL3.3-196
The RCP Breaker pO#$ Position (inglc Loop) trip

Function ensures +hatapsj yf protection ±s'

provided against violating the DNBR limit due to
a loss of flow in onegoq1S2t RCS loop, . The
position of each RCP breaker is monitored. If
one RCP breaker is open above the P-8 setpoint, a
reactor trip is initiated. ]ZECR

' ij7rdy:This trip Function will generate a
reactor trip before the Reactor Coolant Flow -Low
(Single Loop)p Strip iSetpoint is reached.

The LCO requires one RCP Breaker poe 4tMi-et
channel per RCP to be OPERABLE. One OPERABLE
channel is sufficient for this trip Function
because the RCS Flow- Low trip alone provides ICL3.3-374
sufficient protection of t tG-s;1-s'DN]BR3ZL Jl
for loss of flow events. The RCP Breaker
Pij~Pesot4en trip serves only to anticipate the

(continued)
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low flow trip, minimizing the thermal transient
associated with loss of a pump.

This Function measures only the discrete position
(open or closed) of the RCP breaker, using -
position switchgg. Therefore, the Function has
no adjustable trip setpoint with which to
associate an &be. jtJ-hS S. |TA3.3-176|

In MODE 1 above the Pf2:7P-8 setpoints. when a CL3.3-189
loss of flow in :eLO 5 tharny RCS loop*
could result in DNB conditions in the core, the
RCP Breaker P !hPosition (Single Loop) trip must
be OPERABLE. In H1ODL 1 below the P 8 setpoint, a
loss of flow in two or more loops is required to
actuate a reactor trip because of the lower |CL3.3 196
power level and the greater margin to the design

im+t BnPBR-

APPLICABLE b. Reactor Coolant Pump Bpeaker Position (Two

JAIFLIIANIAU Y U --SAET AN_.LYSE_

ICL3.3-1961

LCO. and
APPcoGABtLITY

(conti nued)

The-RCP Bpeakep Position (Twoa Loops) tri1p
Funrtion ensures that protection is provided
against violating the DNBR limit due to a loss of
flow in two or more RCS loops. The position of
cah RGP breaker is monitored. Above the P 7
setpoint and below the P 8 setpoint, a lo of
flow in two or mo-^re lops will initiate a reactor
trip. This trip Function will gencratc a reactor
trip before the Reaetor Coelant Flow -Lew (Twe
Loops) Trip Setpoint is reached.

The Ln rPequires one RCP Breaker Position channel
per RCP to be OPERVABLE. One OPERABLE channeu i)

I 5uffieient fop this Function because the RGS.

(continued)
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Flow-Low trip alone provides sufficient
protection of unit SLs for loss of flow events.
The RCP Breaker Pesitien trip serves only to
anticipate the low flow trip, minimizing the
thermal transicnt associated with loss of an RCP.

This Function measures only the discrete position
(open or rloscd) of the RP breaker, using a-
position switch. Therefore, the Function has no
adjustable trip setpoint with which to aOsociate
an Ls J J.

in M9D[ I above the P 7 setpoint and below tho
P 8 setpoint. the RCP Breaker Position (Two CL3.3-196
LB e l o w tri s be OPRABL r Beow the P-7 Td
I8 setpoint_, &a4 - B =e n reactor trips
on loss of flow are automatically blocked since
no conceivable power distributions could occur IPA3.3-3791
that would cause a DNB concernth1~pZ'AO et 1

.muct~on at this low power level. Above the P-7
bgtRi8gsetpoint, thejgggjqt ~Mh reactor
trip on loss of flow in two RGS loops s-
automatically enabled. Above the P 8 setpoint, a
loss of flow in any one loop will actuate a
rcaetor trip beeause of the higher poser level
and thc r^ducrd margin to the design limit DNBR.

APPLICABLE
C' A~ T-.r A n

SAFETY ANALYSES,
LAU, anII

APPL TGADTI TT

12. Undervoltage WffBs ReftetIti __2_1_22_) Rcactor
relan. Puflon ICL3.3-201

The Undervoltage E
reactor trip Function ensures -
tha-tprVtdL protection 4s previded--against violating
the DNBR

(continued)
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(eentinue4O limit due to a loss of flow in tweo or ieTIotji RCS
loops. The voltage to each RCP is monitored. Above
the P-7 setpoint, a loss of voltage detected on
gbcthtw- or mffore RCP buses will initiate a reactor
trip. This trip Function will generate a reactor trip
before the Reactor Coolant Flow- Low (Two Leaps) Ttrip
,Setpoint is reached. Time delays are incorporated
into the UcUndervoltage ROPs channels to prevent
reactor trips due to momentary electrical power
transients.

The LCO requires thfe tiqiUFndervoltage RPPs channels
(one per phase) per bus to be OPERABLE.

In MODE 1 above the P-7 setpoint. the Uondervoltage
RCP trip must be OPERABLE. Below the P-7 setpoint,
e+} reactor trips on less of flowLt2EoLaS are
automatically blocked since no conceivablc power
distributions could occur that would cause a DNB
cern'mtqffiP _- mPA3.3-379

tLT g this ;p> funtio at this low power level.
Above the P-7 setpoint, the reactor trip on less af
-f4{Wdn Ed\Qp in bthtwto or mrflee RCS loops is
automatically enabled. This Function uses the same
relays as the ESFAS Function 6.{. "Undervoltage Ad
8eiRc c r Coolant Pump +ROP+"

start of the LCr ieyg auxiliary feedwater (AFW)
pumps.

Vb3. ___

Underfrequencv By N11 d1'2Vf i d'22'Rcactor Coolant

ICL3.3-195]

The Underfrequency RGP-aPQ6M3 e=3a3

pi 67r.,eaetei trip Function ensures that.pg-j.N
protection is proeided against -violating the DNBR
limit due to a loss of flow in >Ftqtw-e o-fferm e RCS

(continued)
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loops from a major network frequency disturbance. An
underfrequency condition will slow down the pumps.
thereby reducing their coastdown time following a pump
trip. The proper coastdown time is required so that
reactor heat can be removed immediately after reactor
trip. The frequency of each RCP bus is monitored.
Above the P 7 5ctpoint, ah loss of frequency detected CL3.3195
on Lbt twe-e'-ste RCP buses will initiate a reactor
trip qbtZ1 C bJ . This trip Funet4ein-will
generate a reactor trip before the Reactor Coolant
Flow- Low (*e- Leop5)-4Ttrip &§etpoint is reached. Time
delays are incorporated into the Underfrequency Bugses
WI;.nl _112 gg(21 20)RGPi channels to prevent KgA
bN bK crefetee trips due to momentary electrical power
transients.

APPLIGABLE 13. Underfreauencv Rcaeator Coolant Pumps (continued)
AFELYI ANALYSES,
LGO. and The LCO requires tV~bt tee Uqnderfrequency RGPs

channels
APPLIGABILITY per bus to be OPERABLE.

In MODE 1 above the P-7Eb7n Ps setpoints>. the CL3.3-195
Underfrequency BP -sJi3 9 trip
Lf9fq v3 must be OPERABLE. Below the P-7 Fdr.,
setpointV.& al4-reactor trips on iR.Qgt 25Nkf:aq~r ees
of fl-ew are automatically blocked since no conecivabic
power distributions eould occur that would cause a PA3.3-379

ri7: p t at this low power level.
Above the P-7rgi5rLZ, setpointt. the reactor trips on
less of flow in two or melre- 1ROG- loepJ sgsgRGF
pV5 hg automatically enabled.

(continued)
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13-4. Steam Generator SG)' Water Level -Low Low

The SG Water Level- Low Low trip Function ensures that
protection is provided against a loss of heat sink and
actuates the A a e-dDit KAFW) System prior to
uncovering the SG tubes. The SGs are the heat sink
for the reactor. In order to act as a heat sink, the
SGs must contain a minimum amount of water. A narrow
range low low level in G3et fy SG +-indicat±ec of
a atentYal~loss of heat sink for the reactor. The _______

level transmittcrs provide input to the SC Level CL3.3
Control System. Therefore, the actuation logic must
be able to withstand an input failure to the control
system, which may then require the protection function
actuation, and a single failure in the other channels
providing the protection function actuation. This
Function also performs the ESFAS function of starting
the AFW pumps on low low SG level.

The LCO requires tL_ fetw channels of SG Water
Level- Low Low per SG to be OPERABLEU for feurloop CL
units in which these channel s are shared between
protection and control. in two, three, and four loop
units where three SC Water Levels arc dedicated to the

Et'sR N ED

ie only three channels
per SG are required to be OPERABLE.

In MODE 1 or 2, when the reactor requires a heat sink,
the SG Water Level- Low Low trip must be OPERABLE. The
normal source of water for the SGs is the Main ICL3.3-3781
Feedwater (MFW) System (not safety related).
P:67n Y Tjthe MFW System is only in operation in

(continued)
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MODE 1 or 2. The AFW System is the safety related
backup source of water to

APPLIGABLEE
SA"FEHY ,ANALYSES,
LCO, and
APPLIABILIhTY-

14. Steam Generater Wate ev - L-ow (continued)

ensure that the SGs remain the heat sink for the
reactor. During normal startups and shutdowns, the
AFW System provides feedwater to maintain SG level.
In MODE 3. 4. 5. or 6. the SG Water Level -Low Low CL3.3-378
Function does not have to be OPERABLE because-the--FW
System dis not in operation-Rad the reactor is not
operating or even critical. Decay heat removal is
accomplished by the AFW System in-M1Od 3 atndiy by the CL3.3-386
Residual Heat Removal (RHR) System in MODE g54, 5.
or 6.

Steam Generator Water Level =L- Goincident Wi
Flow/Feedwater Flow Hismatch

ICL3.3-204
SC Water Level- Low, in conjunction with the Steam
Flow/FeCdwater Flow Hismatch. ensures that protection
is provided against a loss of heat sink and actuates
the AFW Sy~temf prier to uncovering-the SG tubes. In
addition to a decreasing water level in the SC, the
difference between feedwater flow and steam flow is
evaluated to determine if feedwater flow is
significantly less than steam flow. With less
feedwater flow than steam flow. SC level will decrease
at a rate dependent upon the magnitude of-the
diffe^enee info Pate. +- There are tw SG level.
channels and two Steamf Flaw/Feedwater 1Flow-1Hi5fateh
channels per-SG. One narrow-range level channel,
5ensing -a-low level coincident with one-Steamf Flowf
Feedwateff-Flew Plisffateh -h-anne.1-5ensing I!w fl O sfflHt-eh
(steam flow greater than feed flow) will actuate a

(eaottr tuip.

(continued)
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The LCO requires two channels of SC Water Level -hew
eoincident with Steam, Flow/Feedwater Flow ismflatch.

in M9DE 1 or 2. when the reactor requires a heat sink,
the SC Water Level -Low coincident with Steam Flow!
Feedwater Flow Mismath trip mfust be OPERABLE. The
normal source of water for the SCs is the MFW System
(not safety related). The MFW Systeflm is only in
operation in MOD[ 1 or 2. The AFW System is the
safety related backup souree of water to ensure that
the SOs remain the heat sink for the reactor. During
normal startups and shutdowns, the AFW System provides
feedwater to maintain SG level. in MODE 3. 4, 5.

APPLICABLE is.
SAFETY AN4N Y EC
LCO, and
APPLICABILITY

=
Steam Generator Water Level =Lew. Coinci-4
Flowi/cFedwpdater Flow H Uismatch (continued)

:nt With SteaCl m

or 6, the SC Water Level- Low coincident with Steam
Flow/Feedwater Flow Misfmatch Function does not have to
be OPERABL[ because the MNW System is not in operation
and the reactor is not operating or even critical.
Decay heat remolval is accompplished by the AFW System l
in HlODE 3 and by the R11R Systemf in HlODE 4. 5. or 6.
The MFW System is in operation only in MODE 1 or 2
and, therefore, this trip Function need only be
GPERABhhe in these

_4j6. Turbine Trip

a. Turbine Trip= Low AQutbstdp6F4ti-d Oil Pressure |PA3.3-205|

The Turbine Trip-Low Ut 3jspFlui-d Oil Pressure
trip Function anticipates the loss of heat removal
capabilities of the secondary system following a
turbine trip. This trip Function acts to minimize
the pressure/temperature transient on the reactor.
Any turbine trip from a power level below the P-9

(continued)
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setpoint, approximately 50% power. will not JPA3.3-376|
actuate a reactor trip. Three pressure switches
monitor the Eqt~s'toieontroe oil pressure in the
tFurbine tElectrohydraulic UGontrol System. A
low pressure condition sensed by two-out-of-three
pressure switches will actuate a reactor trip.
These pressure switches do not provide any input
to the control system. The unit is designed to
withstand a complete loss of load and not sustain
core damage or challenge the RCS pressure
limitations. Core protection is provided by the
Pressurizer Pressure- High trip Function and RCS
integrity is ensured by the pressurizer safety
valves.

The LCO requires three channels of Turbine
Trip- Low _tb Ubi5Fluid Oil Pressure to be
OPERABLE in MODE 1 above P-9.

Below the P-9 setpoint. a turbine trip does not
actuate a reactor tripEea ,u L, 01, gr c a

dd90: byLj1t, -6 'iiiy~t~ffl In
MODE 2, 3. 4, 5. or 6. there is no potential fo
turbine trip.

ICL3.3-388

r a

APPLICABLE
SAFETY ANALYSES,
LCO, and

APPLIGABILITY

a. Turbi Tvip IAl- FIirlid Alu Prr'Czrr- (+e4. nueO4

and the Turbine Trip - Low 6Ttbj5F-1-ui d Oil
Pressure trip
Function does not need to be OPERABLE.

b. Turbine Trip=Turbine Sto Valve Closure

The Turbine Trip- Turbine Stop Valve Closure trip
Function anticipates the loss of heat removal

(continued)
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capabilities of the secondary system following a
turbine trip from a power level belewibbgVthe
P-9 setpoint, approximately 50% power. Th4s IPA3.3-3761
action will not actuate a reactor trip. The trip
Function anticipates the loss of secondary heat
removal capability that occurs when the stop
valves close. Tripping the reactor in
anticipation of loss of secondary heat removal
acts to minimize the pressure and temperature
transient on the reactor. This trip Function will
not and is not required to operate in the presence
of a single channel failure. The unit is designed
to withstand a complete loss of load and not
sustain core damage or challenge the RCS pressure
limitations. Core protection is provided by the
Pressurizer Pressure- High trip Function, and RCS
integrity is ensured by the pressurizer safety
valves. This trip Function is diverse to the
Turbine Trip- Low gitstopFluid Oil Pressure trip
Function. Each turbine stop valve is equipped
with one limit switchr(9UiYU that inputs to the
RTS! y Pg. If all foet htelimit switches ICL3.3-1671
indicate that bthithe stop valves are-al4
closed, a reactor trip is initiated.

The L[55 for this Function is set to assure
phannmpl twin.. ... nrll w..hQn thp Qf^r~t.~ ian

[E
Valve is ecmpletcly closed.

The LCO requires Lb~feui Turbine Trip-Turbine
Stop Valve Closure channels, one per valve. to E

be OPERABLE in MODE 1 above P-9. 'Al eurNh FE
channels Lp-!W3t i2 gmust trip to
cause reactor trip.

Below the P-9 setpoint. a load rejectionh~t E[
- can be accommodated by the Steam J9ump

(continued)

L3.3-207

[3.3-167

[3.3-388
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9System. In MODE 2. 3, 4, 5. or 6. there is no
potential for

APPLICABLE-
SAFET-Y-ANAL4&
LCO, and
APPLIGABILIT+

. b. TuFtrbine fT
(continued)

_ T. .1: __ - - I_ I _' rl '- .- A

t=- IUF!ie bump va I t o!Ure

1 ,

a load rejection, and the Turbine Trip -Stop Valve
Closure trip Function does not need to be
OPERABLE.

Safety Injection KSTlhnput from Engineered Safety
Feature
Actuation System

The SI Input from ESFAS ensures that if a reactor trip
has not already been generated by the RTS, the ESFAS
automatic actuation taty logic will initiate a ICL3_3-2381

reactor trip upon any signal that initiates SI. This *. 3
is Yoga condition of acceptability for the LOCA.
However, other transients and accidents take credit
for varying levels of ESF performance and rely upon
rod insertion, except for the most reactive rod that
is assumed to be fully withdrawn, to ensure reactor
shutdown. Therefore, a reactor trip is initiated
every time an SI signal is present.

Trip Sctpoint and Allowable Values are not applicable

to this Function. The SI Input is provided by relay A

in the ESFAS. Therefore, there is no measurement

signal with which to associate an

The LCO requires two trains of SI Input from ESFAS to

be OPERABLE in MODE 1 or 2.

A reactor trip is initiated every time an SI signal is

present. Therefore, this trip Function must be

OPERABLE in MODE 1 or 2, when the reactor is critical,

(continued)
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and must be shut down in the event of an accident. In
MODE 3, 4. 5. or 6, the reactor is not critical, and
this trip Function does not need to be OPERABLE.

Lq8. Reactor Trip System Interlocks

Reactor protection interlocks are provided to ensure
reactor trips are in the correct configuration for
the current unit status. They back up operator IPA3.3-389I
actions to ensure protection system Functions are not
bypassed during unit conditions under which the safety
analysis assumes the Functions are not bypassed.-
Therefore, the interlock Functions do not need to be
OPERABLE

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

-48. Reactor Trip System Interlocks (continued) -

when the a .seiated rcacter trip functions are outside
the applicable MPeES-.- M CL333801

c I _ I a

r ;

0 PTfi~ ;P)fffMjTdRp-1'U'ffffth3ej7L)2

Theae VtlelIp~kh nl J a re:

a. Intermediate Range Neutron Flux. P-6

The Intermediate Range Neutron Flux, P-6
interlock is actuated when any NIS intermediate
range channel goes approximately one decade above
the minimum channel reading. If both channels

(continued)
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drop below the setpoint, the permissive will
automatically be defeated. The LCO requirement
for the P-6 interlock ensures that the following
Functions are performed:

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

* on decreasing power, the P-6 interlock
automatically energizes the NIS source
range detectors and enables the NIS Source
Range Neutron Flux reactor trip2h-aftd

on increasing power, the P 6 interlock CL3.3-393
provides a backup bleek signal to the ICLU3C33

source range flux doubling circuit.
NermFally, this Function is mflanually blocked
by the control room operator during the
reactor startup.

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

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

APPLIGABLE a. Intermediate RanQe Neutron Flux. P-6 (continued)

(continued)
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SAFETY ANALYSES,
LCO. and
APPLIGAB±LITY-

-In MODE 3. 4. 5, or 6, the P-6 interlock does not
-have to be OPERABLE because the NIS Source Range
is providing core protection.

b. Low Power Reactor Trips Block. P-7

The Low Power Reactor Trips Block, P-7 interlock
is actuated by input from either the-Power Range
Neutron Flux-.P-10-, or thie-Turbine Impulse
Pressure. P 13 interlock. The LCO requirement ICL3.3-212
for the P-7 interlock ensures that the following
Functions are performed:

(1) on increasing power, the P-7 interlock
automatically enables reactor trips on the
following Functions:

* Pressurizer Pressure- Low;

* Pressurizer Water Level -High;

* Reactor Coolant Flow- Low (Twe-bEth
droops);

* RCPs Breaker Open (Twe~both7!oops): fid

* Undervoltage ggganfig I2iTS~ CL3.3-201

* Underfpequeney RCPs. ICL3.3-195

These reactor trips are only required when
operating above the P-7 setpoint
(approximately 10% power). The reactor IPA3.3-376|
trips provide protection against violating
the DNBR limit. Below the P-7 setpoint.

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.1-46 Markup for PI ITS Part E



RTS Instrumentation
B 3.3.1

IPA3.3-356
BASES

the RCS is capable of providing sufficient
natural circulation without any RCP
running.

(2) on decreasing power, the P-7 interlock
automatically blocks reactor trips on the
following Functions:

* Pressurizer Pressure -Low;

APPLICABLE
SAFETY. ANALYSES.
LCO. and
APPLICABILITY

b. Low Power Reactor Trips Block. P-7 (continued)

* Pressurizer Water Level -High:

* Reactor Coolant Flow- Low ({Tew-Uta
Et1oops):

* RCP Breaker Position (Two boT~i0boops).
Knid

* Undervoltage P 5u ICL3.3-201

- Underfrequency RCPS. ICL3.3-195

Trip Setpoint and Allowable Value are n9Fot
applicable to the P 7 interlk because It is Cl

logiC Function and thus has no para-oter.I LIt
. hI h t o associate an LSSg.

-Th P-7 interlock is a logic Function with train
and not channel identity. ThIrefor. the LCO
requircs one channel per train of Low Powcr

RcactorT vo, P-7 intcrlock to be OPERnBLE
in M,^nr 1

(continued)

.3.3-212
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-The low pwer F set7zaa trips are blocked below
the P-7 setpoint and unblocked above the P-7
setpoint. In MODE 2. 3. 4. 5, or 6. this
Function does not have to be OPERABLE because the
interlock performs its Function when power level
drops below ~th =lRt7 which is JPA3.3-376
in MODE 1.

E PNoRanci Ne eMUM:77 CL3.3-212

WWE JHn a

vQDL

?. W(Thb ne mpl U 7P ~ P M'7f [.E! n
.'FE

* sure s

' ES Adsf -es a," Nnj E !
' EEPER

-r1

L3.3-212

(continued)
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emM 57 .

c. Power Range Neutron Flux. P-8

The Power Range Neutron Flux. P-8 interlock is
actuated at appruxilatUly 48% power as PA3.3-376
determflinedE-by two-out-of-four NIS power range PA3.3-375

deteeters. The P-8 interlock
automatically enables the Reactor Coolant
Flow-Low (ESingle OtLoop) and RCP Breaker
P-eieiAeJpfl (EfSingle Jboop) reactor trips on low
flow in one or more RCS loops on increasing
power. The LCO requirement for this trip
Function ensures that protection is provided
against a loss of flow in any RCS loop that could
result in DNB conditions in the core when greater
than ~t Jtj5pgntapproximately 48% power. On
decreasing

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

c. Power Range Neutron Flux. P-8 (continued)

power, the reactor trip on low flow in any loop
is automatically blocked.

The LCO requires four channels of Power Range
Neutron Flux, P-8 interlock to be OPERABLE in
MODE 1.

In MODE 1. a loss of flow in one RCS loop could
result in DNB conditions. so the Power Range
Neutron Flux. P-8 interlock must be OPERABLE. In
MODE 2. 3. 4. 5. or 6, this Function does not

(continued)
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have to be OPERABLE because the core is not
producing sufficient power to be concerned about

DNB conditions.

d. Power Range Neutron Flux. P-9

The Power Range Neutron Flux, P-9 interlock is PA33-376
actuated at approximately 50% power as

determined-by two-out-of-four NIS power range IPA3.3-375

p d t The LCO requirement for this

Function ensures that the Turbine Trip -Low
Angjt3t Thd Oil Pressure and Turbine
Trip-Turbine Stop Valve Closure reactor trips

are enabled above the P-9 setpoint. Above the

P-9 setpoint, a turbine trip g wiTd4il-l cause a

load rejection beyond the capacity of the Steam

A umpf Systems. A reactor trip is

automatically initiated on a turbine trip when it

is above the P-9 setpoint, to minimize the

transient on the reactor.

The LCO requires four channels of Power Range

Neutron Flux, P-9 interlock to be OPERABLE in

MODE 1.

In MODE 1. a turbine trip could cause a load
rejection beyond the capacity of the gSteam ,9ump

Rntq :gE EdSystems, so the Power Range
Neutron Flux interlock must be OPERABLE. In

MODE 2. 3, 4, 5, or 6. this Function does not

have to be OPERABLE because the reactor is not at

a power level sufficient to have a load rejection

beyond the capacity of the gSteam J9ump System.

(continued)
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APPLICABLE
SAFETY ANALYSES.
LCO, and
APPLICABILITY

(continued)

e. Power Range Neutron Flux. P-10

The Power Range Neutron Flux, P-10 interlock is
actuated at approximately 10% power, as
determined by two-out-of-four NIS power range
Kthjtl1deteeters. If power level falls below
Lt4:ej p~net R on 3 of 4 channels, the
nuclear instrument trips will be automatically
unblocked. The LCO requirement for the P-10
interlock ensures that the following Functions
are performed:

IPA3.3-3761

PA3 .3-375

* on increasing power, the P-10 interlock
allows the operator to manually block the
Intermediate Range Neutron Flux reactor trip.
Note that blocking the reactor trip also
blocks the signal to prevent automatic and
manual rod withdrawal:

* on increasing power, the P-10 interlock
allows the operator to manually block the
Power Range Neutron Flux- Low reactor trip:

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

the P 10 interloek provides one of the two ICL3.3-212
inputs to the P 7 interlock; and

* on decreasing power, the P-10 interlock
automatically enables the Power Range Neutron
Flux-Low reactor trip and the Intermediate
Range Neutron Flux reactor trip (and rod
stop).

(continued)
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The LCO requires four channels of Power Range
Neutron Flux. P-10 interlock to be OPERABLE in
MODE 1 or 2. OPERABILITY in MODE 1 ensures the
Function is available to perform its decreasing
power Functions in the event of a reactor
shutdown. This Function must be OPERABLE in
MODE 2 to ensure that core protection is provided
during a

APPLICABLE
SAFETY APNALYSES
LGO. and
APPLIGABhI+-TY

Pewer Ranee Neutr en-Flux. , n 1 O ( n ontinu )
. . .. TUA r-1 entinu IIUGU

startup or shutdown by the Power Range Neutron
Flux-Low and Intermediate Range Neutron Flux
reactor trips. In MODE 3. 4. 5, or 6. this
Function does not have to be OPERABLE because the
reactor is not at power and the Source Range
Neutron Flux reactor trip provides core
protection.

T. I . I I: ._ _ T _ nn n I -T. iurilne lmpuilse 1'recur. I'd
|CL3.3-213|

The Turbine impulse Pressure, P 13 interlock is
actuated when the prcssure in the first stage of
the high pressure turbine is greater than
approximately 10% of the rated full power
pressure. This is determined by one aut of two
pressure detectors. The LCO requirement for this
Function ensures that one of the inputs to the
P 7 interlock is available.

Thc LCO requires two channels of Turbine Impulse
Pressure, oP ri ntrleek re beOEAL

The Turbine Impulse Chamber Pressure. P-13
interlock must be OP[RABLE when the turbine
generator is operating. The interlock Function

(continued)

WOG STS Rev 1, 04/07/95 B 3.3.1-52 Markup for PI ITS Part E



BASES

RTS Instrumentation
B 3.3.1

1PA3.3-356

is not requirod OP[RABLE in MOD[ 2, 3, 4, 5. or 6
because the turbine generator is not operating.

$9-:~ Reactor Trip Breakers

This trip Function applics to the RI1s exelusie f-- 39____1

individual trip mechanisms. The LCO requires two PA.3391
OPERABLE trains of trip breakers. A trip breaker

train consists of all trip breakers associated with a

single RTS logic train that are racked in, closed, and

capable of supplying power to the GRDRnTdTKC |TA3.3-151|
System. Thus, the train may consist of the main
breaker, bypass breaker, or main breaker and bypass
breaker, depending upon the system configuration. Two
OPERABLE trains ensure no single random failure can
disable the RTS trip capability.n5 f 2QPRAIjB I

Pe1, ieomPI5Efi dgal Wtr~pjehani J7E3JS

o T._:._ n. DI. - _ , - - -- _ A NAPPLIGABLE

SAFETY ANALYSES-:
ALP H, and -

APPLICABILITY

Re a -o I Pit) bft~d A.M -, _-1 A I A _ _._A Y

Thiese trip Functione must be OPERABLE in MODE 1 or 2E

[T h 7,t lw hen the reactor is

critical. In MODE 3, 4, or 5, thlese RTS trip A3.3-1751

Functions must be OPERABLE when the R:-s eri

associated bypass breakers are closed, and the CRDRZd
Th tr , System is capable of rod withdrawal ZrZiVJoi

ONT]r e

pOG.Reactor Trip Breaker Undervoltace and Shunt Trip

Mechanisms

The LCO requires both the Undervoltage and Shunt Trip

Mechanisms to be OPERABLE for each RTB that is in

- service. The trip mechanisms are not required to be

OPERABLE for trip breakers that are open, racked out, TA3.3-151

(continued)
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incapable of supplying power to the R g!k
System. or declared inoperable under Function EDG9
above. OPERABILITY of both trip mechanisms on each
breaker ensures that no single trip mechanism failure
will prevent opening any breaker on a valid signal.

These trip Functions must be OPERABLE in MODE 1 or 2R
fl h V 1Y1e twh hen the reactor is
critical. In MODE 3. 4. or 5. these RTS trip
Functions must be OPERABLE when the RTBs and
associated bypass breakers arc closed, and the CRD~ TA3.3-151
gditit System is capable of rod withdrawal ITA3.3o151*

192l. Automatic Trip LoQic

The LCO requirement for the RTBs (Functions Ad*9 and
a820) and Automatic Trip Logic (Function gi2l) ensures
that means are provided to interrupt the power to
allow the rods to fall into the reactor core. Each
RTB is equipped with an undervoltage coil and a shunt
trip coil to trip the breaker open when needed. Each
RTB is equipped with a bypass breaker to allow testing
of the trip breaker while the unit is at power. The
reactor trip signals generated by the RTS Automatic
Trip Logic cause the RTBs and associated bypass
breakers to open and shut down the reactor.

The LCO requires two trains of RTS Automatic Trip
Logic to be OPERABLE. Having two OPERABLE t-1Ta
channels ensures that random failure of a single logic
&j ~ !will not prevent reactor trip.

APPLICABLE P2±-. Automatic Trip Logic (continued)
SAFETY ANALYSES
LCO, and ThTese trip Functions must be OPERABLE in MODE 1 or 2E

(continued)
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APPLICABILITY e4itaV when the reactor is
critical. In MODE 3. 4. or 5, these RTS trip
Functions must be OPERABLE when the RT-B5 and ITA3______
associated bypass breakers are closed, and the CRDheGRTA3.3-5 1
LO]tT TSystem is capable of rod withdrawalE bh
ffi-0-ff6, d Y"ti MQXt82t.

ACTIONS

The RTS instrumentation satisfies Criterion 3 of PQ:C-
0 ( c K M i '.e NRC Policy Statement.

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

In the event a channel's Strip §Setpoint is found
nonconservative with respect to the Allowable Value, or
the transmitter, instrument loop. signal processing
eleetpanies-, or bistable is found inoperable, then all
affected Functions provided by that channel must be
declared inoperable and the LCO Condition(s) entered for
the protection Function(s) affected. h6h7tKRe- Add

0-e74 3! ff 3 Km- 0
__ M Cth8.'y2s P i-. : ep W~ZI~ etlmBsZ

pgr. PE lMVK!G=

|PA3.3-384

IPA3.3-3851

When the number of inoperable channels in a trip Function
exceed those specified in one or other related Conditions
associated-with a trip Function, then the unit 4i-E7h2I
outside the safety analysis. Therefore. LCO 3.0.3 must be
immediately entered if applicable in the current MODE of
operation.

Ij
(continued)
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Reviewer's NFte: Certain LCO Completion Times arc based on
approved topical reports. in order for a lieense to use
these times, the licensee must justify the Completion Times
as requircd by the staff Safety Evaluation Report EGER) for
the topieal report.

A.1

Condition A applies to all RTS protection Functions.
Condition A addresses the situation where one or more
required channels ,r tni3for one or more Functions are
inoperable

TA3.3-151

AGTIGNS- A-.1 (continued)

-at the same time. The Required Action is to refer to
Table 3.3.1-1 and to take the Required Actions for the
protection functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

B.1-. B.2:: and B.2.?
ITA3.3-151|

Condition B applies to the Manual Reactor Trip in MODE 1
or 2. This action addresses the train orientation of the CL3.3-359
S R tbi Mffor this Function.
With one channel inoperable, the inoperable channel must be
restored to OPERABLE status within 48 hours. In this
Condition, the remaining OPERABLE channel is adequate to
perform the safety function.

The Completion Time of 48 hours is reasonable considering
that there are two automatic actuation trains and another
manual initiation channel OPERABLE, and the low probability
of an event occurring during this interval.

(continued)
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If the Manual Reactor Trip Function%&Kii cannot be
restored to OPERABLE status within the allowed 48 hour
Completion Time, the unit must be brought to a MODE in which
the requirement does not apply. To achieve this status, the
unit must be brought to at least MODE 3 within 6 additional
hours (54 hours total time) followed by opening the RTBs TA3.3-151
within 1 additional hour (55 hours total time). The LA*1 I
6 additional hours to reach MODE 3 and the 1 hour to open
the RTPs areas reasonable, based on operating experience. to
reach MODE 3 and open the RTBs from full power operation in
an orderly manner and without challenging unit systems.
With the RTBs open and the unit in MODE 3. this trip
Function is no longer required to be OPERAQL [.;gt' Tbj

.Ro ,,hgy~ t

C.1 afdf C.291ra! dZCT272

Condition C applies to the following reactor trip Functions
in MODE 3. 4, or 5 with the RT-Bs eleed and the Rdd
oQ lR System capable of rod withdrawal p'gr [T T3 i
^rods hUEfy L Ji;nere

ACTIONS C.1 and I .2 (Lontinued)

* Manual Reactor Trip:

* RTBs;

* RTB Undervoltage and Shunt Trip Mechanisms: and

* Automatic Trip Logic.

(continued)
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This action addresses the train orientation of the &SP-SRTSCL3.3-359
for these Functions. With one channel or train
inoperable, the inoperable channel or train must be restored
to OPERABLE status within 48 hours. If the affected
Function(s) cannot be restored to OPERABLE status within the
allowed 48 hour Completion Time, the unit must be placed _ _

in a MODE in which the requirement does not apply. To ITA3.3 151
achieve this status. the RTGB must be opened With h t

y The additional hour
provides sufficient time to accomplish the action in an
orderly manner. With :r:LdEgi y-7 R I i f d

these Functions are no longer required.

The Completion Time is reasonable considering that in this
Condition, the remaining OPERABLE train is adequate to
perform the safety function, and given the low probability
of an event occurring during this interval.

D.1.1. D.1.2. D.2.1. D.2.2. and D.32

Condition D applies to the Power Range Neutron Flux- High
Function.

The NIS power range detectors provide input to the rFaS2--ICL3.3-366
bntt- GR Subsystem and the SG Wate 41e Coto ytemf

and, therefore, have a two-out-of-four trip logic. A known
inoperable channel must be placed in the tripped condition.
This results in a partial trip condition requiring only
one-out-of-three logic for actuation. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in WCAP-10271-P-A (Ref. L7).

(continued)
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In addition to placing the inoperable channel in the tripped
condition, THERHAL POWR must be redu te or 4TC
with ivn ra2 h&ps Reuei th puuwep level prvensv~9a;@o~vl en krzilrt no--;_ ct rln ~ L3.3-152
operation of the core with radial power distributions beyond
the design

ATTjWIO1 .1 D2. 0..2 taj*?nd 0.3 (cntamp+ucd
A D l s l 1_ U [ . | U . U .L . U. L.- 1 ... . L . .U *1 .. V.\ VII1 |I G

. - --, - W v et *I v- . -4. Iv

inoperable, 1/4 of the radial power
capability is lost.

distribution monitoring

As an alternativ^ to the above actions, the inoperable
channel can be placed in the tripped condition within CL3.3152
6 hours andem-tE the QPTR monitored once every 12 hours
as per SR 3.2.4.2. QPTR verification. Calculating QPTR
every 12 hours compensates for the lost monitoring
capability due to the inoperable NIS power range channel and
allows continued unit operation at power levels ok _55%
RTP. The 6 hour Completion Time and the 12 hour Frequency
iej's consistent with LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)."

As an alternative to the above Actions, the plant must be
placed in a MODE where this Function is no longer required
OPERABLE. Twelve hours are allowed to place the plant in
MODE 3. This is a reasonable time, based on operating
experience, to reach MODE 3 from full power in an orderly
manner and without challenging plant systems. If Required
Actions cannot be completed within their allowed Completion
Times: LCO 3.0.3 must be entered.

The Required Actions have been modified by ot:jNotes2 tha-t
Nrt,7e allows placing the inoperable channel in the bypass
condition for up to 4 hours while performing routine
surveillance testing of other channels. ThetipigNote also
allows placing the inoperable channel in the bypass JCL3.3-152

(continued)
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condition to allow setpoint adjustments of other channels
when required to reduce the setpoint in accordance with
other Technical Specifications. The 4 hour time limit is
justified in Reference :Ah. Udtiit2 Ably

Ef PsH .S CSE"ESTS tik.ZA~i i

Required Action D9.2-.22:ia has been modified by a Note which
only requires SR 3.2.4.2 to be performed if LHEURMLf P OWER

he Power Range Neutron Flux input to ICL3.3-152
QPTR becomes inoperable. Failure of a component in the
Power Range Neutron Flux Channel which renders the High Flux
Trip Function inoperable may not affect the capability to
monitor QPTR. As such, determining QPTR using th-ies movable
incore detectors once per 12 hours may not be necessary.

ACTIONS
(continued)

E.1 and E.2

Condition E applies to the following reactor trip Functions:

* Power Range Neutron Flux- Low:

* Overtemperature ,aT

0 Overpower tT.

* Power Range Neutron Flux- High Positive Rate;

* Power Range Neutron Flux- High Negative Rate;

PII MgtP7 a T

Pressurizer Pressure -High: AddQ

(continued)
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* SG Water Level -Low Lowdz-afd

SC Water Level - Low coincident with Steam r Flw'
Feedwater Flow Miifnatech.

A known inoperable channel must be placed in the tripped
condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition
requiring only one-out-of-two logic for actuation of the
two-out-of-three trips and one-out-of-three logic for
actuation of the two-out-of-four trips. The 6 hours allowed
to place the inoperable channel in the tripped condition is
justified in Reference Ad.

If the operable channel cannot be placed in the trip
condition within the specified Completion Time, the unit
must be placed in a MODE where these Functions are not
required OPERABLE. An additional 6 hours is allowed to
place the unit in MODE 3. Six hours is a reasonable time.
based on operating experience, to place the unit in MODE 3
from full power in an orderly manner and without challenging
unit systems.

..3.3-204

The Required Actions have been modified by &tboWKotesT- Rt
g1that allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference 76. lidTi _____

- ICL3.3-1521
9 CS jEMT

ACTIONS
(continued)

F.1 and F.2

Condition F applies to the Intermediate Range Neutron Flux
trip whenITA3.3-1511trip when ILAM POWER is above the PP6 0etpoint and noA3.3-35

.belo ath-1,1e P 10 setpoint anld one channel is inoperable. IPA3.3-375|

(continued)
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Above the P-6 setpoint and below the P-10 setpoint. the NIS
intermediate range deteetet arji-E performs the monitoring
Functions. If THERMAL POWER is greater than the P-6 ___.3_____

setpoint but less than the P-10 setpoint. 2, hours is TP3.3154
allowed to reduce THERMAL POWER below the P-6 setpoint or
increase te-THERMAL POWER above the P-10 setpoint. LE

;
~ X3 .3-3871

Jt n 1-.Lg he NIS Intermediate Range Neutron Flux
channels must be OPERABLE when the power level is above the
capability of the source range. P-6, and below the
capability of the power range. P-10. If THERMAL POWER is
greater than the P-10 setpoint, the NIS power range :t6`lte
deteeteir perform the monitoring and protection functions
and the intermediate range is not required. The Completion
Times allow for a slow and controlled power adjustment above
P-10 or below P-6 and take into account the redundant
capability afforded by the redundant OPERABLE channel, and
the low probability of its failure during this period. This
action does not require the inoperable channel to be tripped
because the Function uses one-out-of-two logic. Tripping
one channel would trip the reactor. Thus, the Required
Actions specified in this Condition are only applicable when
channel failure does not result in reactor trip.

G.1 and G.2

Condition G applies to two inoperable Intermediate Range ITA3.3-151
Neutron Flux trip channels in MO9DE 2 when TIERM-AL POWER is
above the P 6 setpoint and below the P-10 setpoint.
Required Actions specified in this Condition are only
applicable when channel failures do not result in reactor
trip. Above the P-6 setpoint and below the P-10 setpoint,
the NIS intermediate range EW6-- deteetet performs the |PA3.3-375

(continued)
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monitoring Functions. With no intermediate range channels
OPERABLE, the Required Actions are to suspend operations
involving positive reactivity additions immediately. This
will preclude any power level increase since there are no
OPERABLE Intermediate Range Neutron Flux channels. The
operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. Below P-6. the Source Range
Neutron Flux channels will be able to monitor the core power

ACTIONS C.1 and C.2 (continued)

level. The Completion Time of 2 hours will allow a slow- and
controlled power reduction to less than the P-6 setpoint and
takes into account the low probability of occurrence of an
event during this period that may require the protection
afforded by the NIS Intermediate Range Neutron Flux trip.

__________g9!ffiL llffiggl borag NDtTA3.3 151

~~~~~~~- n %3n~IglzhE~f k

rSthc4CittSvDM

Condition II applies to the Intermediate Range Ncutron FluxFTA3.3-151
trip when TRIERPMAL P9WER is below--the P 6 setpaint and--one A33-5
or two channels are inoperable. Below the P 6 sctpoint, the
NIS source range performs the monitoring and protection
functions. The inoperable NIS intermediate range channel(s)
ffus-1t be returned-to OPERABLE status prior to inereasing
power above the P 6 setpoint. The NIS intermediate range
Offlnecls must be OPERABLE when the power level is above the
capability of the source range, P 6. and below the
capability of the power range. P 10.

(continued)
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441.1

Condition ±I[applies to one inoperable Source Range ITA3.3 151|
Neutron Flux trip channel when in MODE 2. below the P-6
setpoint, and performing a reactor startup. With the unit
in this Condition, below P-6, the NIS source range performs
the monitoring and protection functions. With one of the
two channels inoperable, operations involving positive
reactivity additions shall be suspended immediately.

This will preclude any power escalation. With only one
source range channel OPERABLE, core protection is severely
reduced and any actions that add positive reactivity to the
core must be suspended immediately.

ITA3.3-151]

d~lITA3. 3-151]

Condition JL applies to two inoperable Source Range Neutron
Flux trip channels when in MODE 2. below the P-6 setpoint,
and performing a reactor startup-, or in MODE 3. 4. or 5 with
teRFseoeand the Gij~RrLd, System capable of rod
withdrawal rods7 1Mno L7 :,~d With the
unit in this Condition, below P-6. the

ACTIONS 31(continued)

NIS source range performs the monitoring and protection
functions. With both source range channels inoperable,
the RIBs must be opened immediately. With the RIBs open, ITA3.3-1511

(continued)
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the core is in a more stable condition and the unit enters

K13.1 and I4-J.2_____
aTA3.3-151|

Condition kA applies to one inoperable source range channel
in MODE 3, 4. or 5 with the RFBs closed and the -GRBRod
gW['b System capable of rod withdrawal =:=neo d trT
_ l _L 'te. With the unit in this Condition.
below P-6. the NIS source range performs the monitoring and
protection functions. With one of the source range channels
inoperable, 48 hours is allowed to restore it to an OPERABLE
status. If the channel cannot be returned to an OPERABLE

Fiki2W agtEE~h~~-dditional hour is allowed

more stable condition and the unit enters Condition L. The
allowance of 48 hours to restore the channel to OPERABLE
status, and the additional hour to open the RI~s, are
justified in Reference 7i.

L.1. L2. and ML. TA3.3-151|

Condition L applies When the required number of OPERABL[
Source flange Neutron Flux channels is not met in MODE 3. 4.
or 5 Eith the RTe s open. n ith the unit in this Condition.
the aIs source range performs the monitoring and protection
functions. With less than the required number of source

reactivity additions shall be suspended immediately. -This
w ill preclude any power escalation. In additiond to
suspension of positive reactivity additions, all valves that
could add unborated water to the RCS must be closed within

(continued)

WOG STS Rev 1, 04/07/95 B 3.3.1-65 Markup for PI ITS Part E



RTS Instrumentation
B 3.3.1

|PA3.3-356|BASES

1 hour as specified in LCO 3.9.2. The isolation of
unborated water sourcs will preclude a bron diluti-on
aeeide-t.

Also, the SDH must be verified within 1 hour and once every
12 hours thereafter as per SR 3.1.1.1. 'N verification.
With no souree range channels OPERAGBL core protcetion is
severely reduced. Verifying the SDM within 1 hour allows

ACTIONS L 1. L 2. and L.3 (continued)

sufficient time to perform the calculations and determinc
that the SNls Pequirefflent are met. TheS9 fnlus mals bee

verified once per 12 hours thereafter to ensure that the
core reactivity has not changed. Required Action L.1
prpeludes any positive reactivity additions; therefore, core
reactivity should not be increasing, and a 12 hour Frequency
is adequate. The Completion Times of within 1 hour and once
per 12 hoors arc based on opcrating expericnce in performing
the Required Actions and the knowledge that unit conditions
will change slowly.

MK.1 and HK.2

Condition MK applies to the following reactor trip
Functions:

* Pressurizer Pressure- Low:

* Pressurizer Water Level -High:

TA3.3-151

S g s -K ITA3.3-155|

* Reactor Coolant Flow-Low (Twe7tq [L-oops)-

RCP Breaker Position (Two Loops); ICL3.3-157

(continued)
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- Underveltage RCP and ICL3.3-156]

Underfrequeney RCPza.

With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. Placing the
channel in the tripped condition results in a partial trip
condition requiring only one additional channel to initiate
a reactor trip above the P-7 gsctpoint and below, the P-8 ITA3.3-1551
setpoint. These Functions do not have to be OPERABLE
below the P-7 g?,R~setpointg because there are no loss of
flow trips below the Ader-P setpointg. V1IIegi: CL3.3-3731

p 1Tt -y 5 he 6 hours allowed to place the
channel in the tripped condition is justified in
Reference 7p. An additional 6 hours is allowed to reduce
THERMAL POWER to below P-7 ,WdP7if the inoperable channel
cannot be restored to OPERABLE status or placed in trip
within the specified Completion Time.

Allowance of this time interval takes into consideration the
redundant capability provided by the remaining redundant

ACTIONS H. and Ac .2 (eentinued)

OPERABLE channels. and the low probability of occurrence of
an event during this period that may require the protection
afforded by the Functions associated with Condition KM.

The Required Actions have been modified by a Note that
allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference by.

(continued)
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NL.1 and ?4L.2 ITA3.3-151I

Condition UN applies to the ILI __________MliM M
~ 2 ~d CL3.3-156I

sa 22.Reaetr Coolant
-go. With one

bobthi channelS inoperable 3one7Tf6 . the inoperable
channelMCg must be placed in trip within 6 hours. If the
channelin cannot be restored to OPERABLE status or the
channelL placed in trip within the 6 hours,
then THERMAL POWER must be reduced below the P?74- P-8 ITA3.3-155
setpointg within the next 4B hours. This places the unit
in a MODE where the LCO is no longer applicable. ThfF-s.
trip FunctionT does not have to be OPERABLE below the C L3______
NrdP-8 setpointobecause other RT- trip Funetions
core protection below the P-setpeint. IPA3.3 379

Etjithl~gi 0b 2V l. The 6 hours allowed to restore the
channelj) to OPERABLE status or place in trip and the
4,6 additional hours allowed to reduce THERMAL POWER to below
the P7 qdjP-8 setpointi are justified in Reference 7b.

The Required Actions have been modified by a Note that
allows placing the~iY1 inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channels. The 4 hour time
limit is justified in Reference By.

OM.1 and OM.2
ITA3.3-1511

Condition G4M applies to the RCP Breaker Position (Single
Loop) reactor trip Function. There is one breaker position
device per RCP breaker. With one channel inoperable, the
inoperable channel must be restored to OPERABLE status
within %,4 hours. ; __________

ICL3.3-157

(continued)

WOG STS Rev 1, 04/07/95 B 3.3.1-68 Markup for PI ITS Part E

t



RTS Instrumentation
B 3.3.1

|PA3.3-356|BASES

MP7h b risAV----7i" Z P ~ it'sFnn -~n-wr
†WI 

- _._ _U I ~
.. - IW IAs~ .v -I _. lz-eI 1. _ I

rlu-Orl~l~mrllnz~lnrnnn -il ------- ~etn
�__ - F �Iv U -OL-1-1 -A ' -I

l

V EIR111 %12Ii~ 1ULAii y&~uiL~ It ;vi

If the channel cannot be restored to OPERABLE status
within the 6L8 hours, then THERMAL POWER must be reduced
below the Fg,37 P-8 setpointU within the next 4§ hours.

CL3.3-157

|CL3.3158

AGTIONS- 0.1 and 0. (continued)

-This places the unit in a MODE where the LCO is no longer
applicable. This Function does not have to be OPERABLE
below the PiiI=P-8 setpoint~because tth OO0siert1 Ep

th T Fprovide c r
protection below the P 8 setpoint. The 6 hours allowed to
restore the channel to OPERABLE status and the 4 additionalhours allowed^ to reduee THERMhAL- PERn to Aglow qhe P o

setpoint are justified in Reference 7.
The Required Actions have beon modified by a Note that
allows placing-the inoperablc channel in the bypassed
condition for up to 4 hours while performing routine
surv4oilln tot _4fing of the other _hannels. Tho hour- tEmulUi it i aneei i- in RIer n 7. 5 U

l~m; jP XE@4-4-P4 in n<--
I ffli I if 5 JU L. I I a % 1& f re e 1\_1 1.1u

'A3. 3-379

L3.3-373

\3.3-151FT/
PN.1 and 4N.2

Condition PN; applies to Turbine Trip on Low nUt~3Ith-p^Flud
Oil Pressure or on Turbine Stop Valve Closure. With one
channel inoperable, the inoperable channel must be placed in
the trip condition within 6 hours. If placed in the tripped
condition, this results in a partial trip condition
requiring only one additional channel to initiate a reactor
trip. If the channel cannot be restored to'OPERABLE
status or placed-in the trip condition, then power must belCL3.3-169

(continued)
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reduced below the P-9 setpoint within the next E4 hours.
The 6 hours allowed to place the inoperable channel in the
tripped condition and the §4 hours allowed for reducing
power are justified in Reference 4§.

The Required Actions have been modified by a Note that
allows placing the inoperable channel in the bypassed
condition for up to 4 hours while performing routine
surveillance testing of the other channelsp. The 4 hour
time limit is justified in Reference ,6.

00.1 and 00.2 -aTA3.3 151|

Condition At applies to the SI Input from ESFAS reactor trip
and the RTS Automatic Trip Logic in MODES 1 and 2. These
actions address the train orientation of the RTS for these
Functions. With one train inoperable, 6 hours are allowed
to restore the train to OPERABLE status (Required
Action 00.1) or the unit must be placed in MODE 3 within the

ACTIONS 0.1 and 0.2 (continued)

next 6 hours. The Completion Time of 6 hours (Required
Action QO.1) is reasonable considering that in this
Condition, the remaining OPERABLE train is adequate to
perform the safety function and given the low probability of
an event during this interval. The Completion Time often
Edjq~iT 6 hours (Required Action QO.2) is reasonable,
based on operating experience, to reach MODE 3 from full
power in an orderly manner and without challenging unit
systems.

The Required Actions have been modified by a Note that ICL3.3-161
allows bypassing one train up to a4-3 hours for surveillance
testing, provided the other train is OPERABLE.EmAVJu s

(continued) .

(continued)
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RP.1 and RP.2

Condition PR applies to the RTBs in MODES 1 and 2. These ITA3.3-151|
actions address the train orientation of the RTS for the
RTBs. With one 3B train inoperable, 1 hour is allowed to
restore the RTBtrain to OPERABLE status or the unit must be
placed in MODE 3 within the next 6 hours. The Completion
Time of abTaddiftlboi 6 hours is reasonable. based on
operating experience. to reach MODE 3 from full-power in an
orderly manner and without challenging unit systems. The
1 hour and H6 hour Completion Times are equal to the time ______

allowed by LCO 3.0.3 for shutdown actions in the event of IA.3-151
a complete loss of RTS Function. Placing the unit in MODE 3
refneve tho t ch i rc, meent f. r this partiul FunItIoI.r:elt,
nnAtG&hThiT UrnVopr~

The Required Actions have been modified by two Notes. FE
Note 1 allows one ehanne4-aIr-k to be bypassed for up to i2
hours for surveillance testing, provided the other CL
ehat4ti'=hn is OPERABLE. Note 2 allows one RTB to be
bypassed for up to i2 hours for maintenance on undervoltage
or shunt trip mechanisms if the other REB-train is OPERABLE.-
The 2 hour ti4me limit is juztifid in Referenee 7.

SO.1 and 5S.2 ET

Condition SQ applies to the P-6 and P-10 interlocks. With
one pqC-i ochannel,2_ inoperable for one-out-of-two or
two-out-of-four coincidence logic, the associated interlock
must be verified to be in its required state for the
existing unit condition

(continued)

3.3-162

3.3-163

3.3-151
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AGT-0NS Se1 and g.2 (continued'

-within 1 hour or the unit must be placed in MODE 3 within
the next 6 hours. Verifying the interlock status manually
aeeefflplishei'ensW the interlock's Function. The
Completion Time of 1 hour is based on operating experience
and the minimum amount of time allowed for manual operator
actions. The Completion Time of @rfdd.T i= 6 hours is
reasonable. based on operating experience, to reach MODE 3
from full power in an orderly manner and without challenging
unit systems. The 1 hour and Z6 hour Completion Times are
equal to the time allowed by LCO 3.0.3 for shutdown actions
in the event of a complete loss of RTS Function.

FR.1 and TR.2 TA3.3-151

Condition TRjapplies to the P-7, P-8. gaa: P-9- and P-13 ICL3.3-213
interlocks. With one ortm channelL) inoperable for
one-out-of-two or two-out-of-four coincidence logic, the
associated interlock must be verified to be in its required
state for the existing unit condition within 1 hour or the
unit must be placed in MODE 2 within the next 6 hours.
These actions are conservative for the case where power
level is being raised. Verifying the interlock status
manually accmplishcs:CrEsuE the interlock's Function. The
Completion Time of 1 hour is based on operating experience
and the minimum amount of time allowed for manual operator
actions. The Completion Time of IE djMThii6 hours is
reasonable, based on operating experience, to reach MODE 2
from full power in an orderly manner and without challenging
unit systems.

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.1-72 Markup for PI ITS Part E



RTS Instrumentation
B 3.3.1

BASES -PA3.3-356

US.-1 U--2±- and S2-2-2 ITA3.3151

Condition US applies to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES 1 and 2.
With one of the diverse trip features inoperable, it must be
restored to an OPERABLE status within 48 hours or the unit
must be placed in a MODE where the requirement does not
apply. This is accomplished by placing the unit in MODE 3
within the next 6 hours (54 hours total time) fellowed-by
opening the RTCJs in--1 additienal1 hour E55 heur-ttl-tms
The Completion Time of d itiJV 6 hours is a reasonable
time, based on operating experience, to reach MODE 3 from
full power in an orderly manner and without challenging unit
systems.

ACTIONS U.1. U P 1. and U.2.2 (eontinuo)

With the RTBs open and the unit in MODE 3., t1gjnijITA3.3 3 1__
appl TA3 B. -151 1
Function is no longer required-to k OP[RAL. The affected
RTB shall not be bypassed while one of the diverse features
is inoperable except for the time required to perform
maintenance to one of the diverse features. The allowable
time for performing maintenance of the diverse features is
12 hoursii for-the Pease u Condition PR.

The Completion Time of 48 hours for Required Action U2.1 is
reasonable considering that in this Condition there is one
remaining diverse feature for the affected RTB, and one
OPERABLE RTB capable of performing the safety function and
given the low probability of an event occurring during this
interval.

V.1 TA3.3-151|

(continued)
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With two RTS trains inoperable, no automatic capability is
available tn ahut down the reactr, and ismuediate plant
5hutdoawn in aeeordance with LGO 3.0.3 is requir-ed.

SURVEILLANCE
REQUIREMENTS

The SRs for each RTS Function are identified by the SRs
column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that
Table 3.3.1-1 determines which SRs apply to which RTS
Functions.

Note that each channel of dbjapfeesee protection b-
~y~t"<e supplies both trains of the RTS. When testing

Channel I, Train A and Train B must be examined. Similarly,
Train A and Train B must be examined when testing
Channel II. Channel III, and Channel IV (if applicable).
The CHANNEL CALIBRATION and COTs are performed in a manner
that is consistent with the assumptions used in analytically
calculating the required channel accuracies.

Reviewer's Note: Certain Frequencics are based on approval
topical reports. In order for a licensee to use these
tiK e s the licensce malust justify the Frqcueneies as becuij

-by the staff SER for the topical report.-

SYRVEILLA4ICC
REQUIREMENT-S

+eentinded+

SR 3.3.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an indication

(continued)
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of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff based on
a combination of the channel instrument uncertainties.
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.1.2

SR 3.3.1.2 compares the calorimetric heat balance
calculation to the NIS channel output every 24 hours. If
the calorimetric exceeds the NIS channel output by > 2% RTP,
the NIS is not declared inoperable, but must be adjusted.
If the NIS channel output cannot be properly adjusted, the
channel is declared inoperable.

Two Notes modify SR 3.3.1.2. The first Note indicates that
the NIS channel output shall be adjusted consistent with the
calorimetric results if the absolute difference between the
NIS channel output and the calorimetric is > 2% RTP. The
second-Note clarifies that this Surveillance is required
only if reactor power is 2 15% RTP and that 12 hours is

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.2 (continued)

allowed for performing the first Surveillance after reaching
15% RTP. At lower power levels, calorimetric data are
inaccurate.

The Frequency of every 24 hours is adequate. It is based on
unit operating experience, considering instrument
reliability and operating history data for instrument drift.
Together these factors demonstrate the change in the
absolute difference between NIS and heat balance calculated
powers rarely exceeds 2% in any 24 hour period.

In addition, control room operators periodically monitor
redundant indications and alarms to detect deviations in
channel outputs.

SR 3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel
outP~t53 ThSt~'ee2di5RTR0,Wpeyc ~fteThpTh KPA3.31683

ad every 31 Etep JIU gpa EFPDJ. If the
absolute difference is 2 3%. the NIS channel is still
OPERABLE, but must be readjusted.

If the NIS channel cannot be properly readjusted, the
channel is declared inoperable. This Surveillance is
performed to verify the f(AI) input to the overtemperature
jtpS5@.T8iS AT Function§. CL3.3-214

Two Notes modify SR 3.3.1.3. Note 1 indicates that the
excore NIS channel shall be adjusted if the absolute
difference between the incore and excore AFD is 2 3%.
Note 2 clarifies that the Surveillance is required only if
reactor power is Ž f15%J RTP and that 24 hours is allewed

(continued)
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orm peperflngm the f;;st air-ve;llanee after reae;"f W M -,,,E , b v l v , W .b r b eBs

JPA3.3-168B

Te Frequency of every
31 EFPD is adequate. It is based on unit operating
experience, considering instrument reliability and operating
history data for instrument drift. Also, the slow changes
in neutron flux during the fuel cycle can be detected during
this interval.

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.1.4

SR 3.3.1.4 is the performance of a TADOT every 31 days on a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices. ,Amrtag g- iltsfffe

]9r-G t n t f tF67 h -- F-

The RTB test shall include separate verification of the CL3.3-396
undervoltage and shunt trip mechanisms. Independent
Vverification of PTG 0nde e1±a9ge-andh shunt trip Function
is not required for the bypass breakers. No capability is

(continued)
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provided for performing such a test at poewer. The
independent test for bypass breakcrs is included in SR
3.3.1.14. The bypass breaker test shall includea- localshunt trip. Kh-27H ET.- -9] l% R7XtE;E1,tK&7U

7r A-Note Alhas been added to indicate that this
test must be performed on the bypass breaker ih~iiper--te PA3.3.460
placing it in service. '3*

The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience,
considering instrument reliability and operating history
data.

NtH6Z6106t-` a fff I PA3. 3-160
ThfitI *

SR 3.3.1.5

SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST.
The S Rg is tested every 31 days on a
STAGGERED TEST BASISS using the semie-tomtic tester The
train being tested is placed in the bypass condition, thus
preventing inadvertent actuation. Threugh the-seffliautefflat4e
tester---aAll-pes-sbe logic combinations, with and wiwLthoutj-
applicable permissives, are tested for each protection
function The Frequency
of every 31 days on a STAGGERED TEST BASIS is adequate. It
is based on industry operating experience. considering
instrument reliability and operating history data.

(continued)
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SR 3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the
incore channels. If the measurements do not agree, the
excore channels are not declared inoperable but must be
calibrated to agree with the incore detector measurements.
If the excore channels cannot be adjusted, the channels ICL3.3-214
are declared inoperable. This Surveillance is performed
to verify the f(AI) input to the overtemperature AUd
P !XS~AT Functions.

SURVEILLANC&
REQUIREMENT-S

SR 3.3.1.6 (continueOd)

A Note modifies SR 3.3.1.6. The Note states that this
Surveillance is required only if reactor power is > V559%
RTP and that f24J hours is allowed for performing the
first surveillance after reaching £'5 O% RTP. ICL3.3-1641

The Frequency of 92 EFPD is adequate. It is based on
industry operating experience, considering instrument
reliability and operating history data for instrument drift.

SR 3.3.1.7

SR 3.3.1.7 is the performance of a COT every f92J days.
A COT is performed on each required channel to ensure the
entire channel will perform the intended Function.A ER

nTA3.3-395

~ =

;CX*1X m tetlnjnth,..0g]Z~R~lz2322g%2Setpoints

(continued)
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must be within the Allowable Values specified in Table 3.3.1-1.

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current unit specific setpoint methodology.

The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of
Reference Z5.

SR 3.3.1.7 is modified by a Note that provides a 4 hour
delay in the requirement to perform thi t urveillanec for CL3.3-165
source range instrumentation when entering MODE 3 from
ODE 2. This Note allowes a normal shutdown to proceed

without a delay for testing in MODE 2 and for a short time
;n Mn9DE 8 until the RT-Bs ape pn and SR' 3.^ 1.7 is no
longer required to be performed. If the unit is to be in
HODE 3 wi;th the RTBs elosed for > 4 hours this Surveillance
mfust be peformled prir to 4 hours after entry inte PODE 3.

The Frequency of f92J days is justified in Reference -7-.

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.1.8

SR 3.3.1.8 is the performance of a COT as described in
SR 3.3.1.7. except it is modified by a Note that this test
shall include verification that the P-6 and P-10 interlocks
are in their required state for the existing unit condition..

ITA3.3-3951

, ICL3.3-1661

(continued)

WOG STS Rev 1. 04/07/95 B 3.3. 1-80 Markup for PI ITS Part E



RTS Instrumentation
B 3.3.1

BASES |PA3.3-356|

E MlON

~6v tS a

g S The Frequency is modified by a Note that allows
this surveillance to be satisfied if it has been performed
within f92j days of the Frequencies prior to reactor startup
and foaur hours afto rducing power belew P 10 and P 6. The
Frequency of "prior to _F-tpyd startup" ensures this
surveillance is performed prior to critical operations and
applies to the source, intermediate and power range low
instrument channels. The Frequeney of "4 hours after
reducing power below P 10" (applicabic to intcrmediatc and
power rangc low chann.ls_ and "4 hours after reducing pewer
below P 6" (applicable to source range channels) alloaws a
normal shutdown to be comploted and the unit removed from
thc MlODE of Applicability for thi5s urveillance without a
delay to perform the testing required by this surveillance.
The Frequency of every 92 days thereafte-applies if the
plant remains in the MODE of Applicability after the initial
performances of prior to reactor startup and four hours
after reducing power below P 10 or P 6.- The -ODE-Eo
App icability f-r this survi 1;ane is P< 10 for the power
range low and intcermediate range channels and -P 6 for the
source range channels. Once the unit is in MODE 3. this
surveillance is no longer requiredjE tjiio9e-l

,DIt Lfie0:e ~Te g- If power is to bc
maintained 4 P 10 or <,P 6 for fmlrc than 4 hours, then the
tcsting required by this surveillancc must be performed
prior to the expiration of the 4 hour limit. rour hours is
a reasonable time to complete the required testing or place
th^ unit in a MOD[ where this survcillance is no lenger
required. This test ensures that the NIS source.
intermediate, and power range low channels are OPERABLE
prior to taking the reactor critical and after reducing

(continued)
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power into the applicable MODE -E P-10 or
_ 4 hours.r

<P 6) for periods

SR 3.3.1.9

SR 3.3.1.9 is the performance of a TADOT and is performed
every f92J days. as justified in Reference 4f.r ____ 3_3951

q a z e *

J~_b

U ;1M'

SURVEILLA4GE-
REWI±REMENTS

SR 3.3.1.9 (continued)

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. Since this SR applies to-RGP
undervoltage and underfrequency relays. setpoint [
verification requires elaborate bench calibration and is
accomplished during the CHANNEL CALIBRATION.

PA3.3-397

SR 3.3.1.10

A CHANNEL CALIBRATION is performed every gLf18J months, orIX3.3-172
approximately at every refueling. CHANNEL CALIBRATION is
a complete check of the instrument loop, including the
sensoJ PA3.3-397I

f:: . The
test verifies that the channel responds to a measured
parameter within the necessary range and accuracy.

(continued)
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CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology. The
difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Frequency of 1824 months is based on the assumption of
an 47gB month calibration interval in the determination ofIX3.3-172
the magnitude of equipment drift in the setpoint
methodology.

SR 3.3.1.10 is modified by a Note stating that this test
shall include verification that the time constants are
adjusted to the prescribed values where applicable.

SR 3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION,
as described in SR 3.3.1.10. every t±8i24 months. This SRIX3.3-172
is modified by h Note tj23 stats'+ng that neutron
detectors are excluded from the CHANNEL CALIBRATION. Ndte

t PA3.3-173

The GIIANNEL CALIBRATI Lor I

range neutron detectors consists of a normalization of theICL3.3-3981
deteetors based on a power calorimetric and flux map
performed above 15% RTFP. The CIHANNEL CALIBRATION for the
.uure range andAinterAediatm range neutron detectoras
eonsists of obtaining the detctor

SURVEILLANCE SR 3.3.14.1 (continued)
REQUIREH94T-S

plateau or preamp discriminator curves. evaluating those-
curves, and comparing the curves to the manufacturers data.

(continued)
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This Surveillance is not required for the NIS potwer range
detectors for entry into M1ODE 2 or 1, and is met require
for the NIS intermediate range detectors for entry'' i'
llODE 2. because the unit must be in at least MO9[E 2 to
peperfne the test f^-e the interm^Xedate range deteea+- and
1ODE 1 for the power range detcctors. The ,2A8a month
Frequency is based on the W- gr!oLU. 3
FM N7TH-aril~n- W m-iTV 6iE~z~yfr"1 ^R r- s--r --s

IX3.3-172

mx '

p rerfor t'-his Surveillanee under the-conditions that apply
during a plant outage and the potential for an unplanned
transient if the Surveillance were performed with the
reactor at power. Operating experience has shown these
components usually pass the Surveillance when performed on
the tl83]enth Frequeney.

SR 3.3.1.12

SR 3.3.1.12 is the performance of a CHANNEL CALIBRATION, ,X3_____
as described in SR 3.3.1.10, every f-}824 months. This SR X3.172
is modified by eat~w Note2.s j7 I statgpng that this test
shall include verification of the RCS resistance temperature
detector (RTD) bypass loop flow rate. Gote__2 __sfi

This est w~ll verify the rate lag cpcnatJion fPA3.r -flo

This test Faill verif-y the rate lag comfpcnsation for flowr
hffi .e ere4E| the RTn,.

The Frequency is justified by the assumption of an ±824
month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

IX3.3-172

SR 3.3.1.13

(continued)
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SR 3.3.1.13 is the performance of a COT of RTS interlocks
every f&i8.4 months. E
Donthe Ti

change FT

''_A E
OPhE 9T i UlAfiE J -f:,;Yn1 T

3.3-172

\3.3-395

The Frequency is based on the known reliability of the
interlocks and the multichannel redundancy available, and
has been shown to be acceptable through operating
experience.

SURVEILLANCE
REQUIREMENTS

(continued)

SR 3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of the Manual
Reactor Trip. RCP Breaker Position, and the SI Input from
ESFAS. rTA3.3-395|

EM W -17FI np3rir-of@g

WN E~nib3nT -f1w^ti~~ahanaatK~ssthis

It

This TADOT_ _
is performed every fH8j2,4 months. The test shall IX3.3-172
independently verify the OPERABILITY of the undervoltage and
shunt trip mechanisms for the Manual Reactor Trip Function
for the Reactor Trip Breakers and Reaeeto Trip Bypas& ICL3.3-396|
Breakers. The Reactor Trip Bypass Breaker test shall
include testing of the automatic undervoltage trip.

(continued)
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The Frequency is based on the known reliability of the
Functions and the multichannel redundancy available, and has
been shown to be acceptable through operating experience.

The SR is modified by a Note that excludes verification of
setpoints from the TADOT. The Functions affected have no
setpoints associated with them.

SR 3.3.1.15

SR 3.3.1.15 is the performance of a TADOT of Turbine Trip
Functions. rNTA"u cc tt t ~ffl r lq ITA3.3 3395

~ -a

MESEEESTA3.3-3991

o ncaTA3 3 175
This TA9OT

is as described in SR 3.3.1.4. ccept that this test is
performed P- L,7 i29:Ie r-
ar to reactor
startup. A Polte states that tjhis Surveillance is-net
required if it has been, if not performed within the
previous 31 days. ENft erification of the
Trip Setpoint does not have to be performed for this
Surveillance. Performance of this test will ensure that the
turbine trip Function is OPERABLE prior to taking-the
reactor critical. This test cannot be performed with the
reactor at power and must therefore be performed prior to
reactor startup~e}_

SR 3.3.1.16

(continued)
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SR 3.3.1.16 verifies that the individual channel/train
actuation response times are less than or equal to the
maximum values assumed in the accident analysis. Response
time testing acceptance criteria are included in TechnieaCL3e3-390
Requiperflnts Hanua etien1 _15 BAYf ICL3A 0-s.3-39|

j~ptedui2•. Individual component response times are
no modeled in the analyses.

SURVELE~LAN4F
REQUIREMENTS

SR 3311 (continued)

-The analyses model the overall or total elapsed time, from
the point at which the parameter exceeds the trip setpoint
value at the sensor to the point at which the equipment
reaches the required functional state (i.e., control and
shutdown rods fully in"erted in the reactor ^-re).

For channels that include dynamnic transfer Functions L3________
(e.g., lag, lead/lag, rate/lag, etc.). the response time IL3.3-390
test may be performed with the transfer Funtion set to one-.
with the resulting measured response time compared to the
appropriate FSAR--response tiffe. Alternately, the-PResponse
time test eaff-be' performed with the time constants set to
their nominal value, provided the required response time is
analytically calculated assuming the time constants are set
at their nominal values. The response time may be measured
by a series of overlapping tests such that the entire
response time is measured.

As appropriate, each channel's response must be verified
every +183ZL months on a STAGGERED TEST BASIS. Testing of X3.3172
the final actuation devices is included in the testing.
Response times cannot be determined during unit operation
because equipment operation is required to measure-response
times. Experience has shown that these components usually
pass this surveillance when performed at the 2418 month

(continued)
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Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.16 is modified by a Note stating that neutron
deteeters ape excluded fromf RT-S RESPOGNSE TIME testing. |CL3.3-178|I
This Nete is nccssary because of the diffieulty in
generating an appropriate detector input signal. Excluding
the detectors isa aeptabe c because the prinoiplcs of
detector operation ensure a virtually instantaneous
respense--

REFERENCES 1. AECTGX~ W wg
.: -R -a

nCmgr h>!^

|PA3.3-3571

2. RFlL2g g 6-
TA3.3-176

3? YUPSAR. Ect3bTFT4G7ee-fr6.

A13. qPSAR, #taiThaptei [15.s

ICL3.3-392|

-4. UE iffnq 6 K57Maniu1 mS:iFri iRiKM ~ nl~hnm
lgS==J-i'=:..S~a~i-=;I ,I-_#_yyl

S~utjUnc e

REFERENGES
(eelnti19ued+ 57. 1 n GFRrn A49n

0. WCAP-10271-P-A, Supplement 2. Rev. 1, June 1990.

8. Technical Requirements Planual, Scetion 1I. "Rceponse
Timrfes-."
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B 3.3 INSTRUMENTATION

B 3.3.2 Engineered Safety Feature Actuation System (ESFAS) Instrumentation

|PA3.3-356 I
BASES

BACKGROUND AiEC-;GD22QEff t~lL'-rZ'eq~09QYFOfU

on the values of seileotd unit paramteers, to proteet
against violating eore des ign limits and the Reactor Coolant
Gystefm (RCS) pressure boundary, and to mitigate accident-s-.

Etp:03hSl2!'11 e~t51319§
lo ~ vl-- c

Wl f~ed~g~ij~eet~~ti~iTftheS:mbsd
atCWe._~Wsi:wP~-tdpt at~We.~-2X_ hTk'i

IPA3.3-357|

The ESFAS instrumentation is segmented into three distinetIPA3.3-360
but-interconnected jtkbimeduleJ as U #s

R .identified below:

0T. Field transmitters or process sensors and
instrumentation: provide a measurable electronic
signal based on the physical characteristics of the
parameter being measured;

* Signal processing equipment including ge4tia19&eg
Pprotection E\Ta-T ,qsystem. field contacts.
anfl ,Ji protection channel sets: provide
signal conditioning, bistable setpoint comparison,

(continued)
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process algorithm actuation. compatib44epj:sgEa
electrical signal output to :51dt5521'erd,7 5
tE :jyrtct onssomILe4ee5.

and control board/control room/miscellaneous
indications; and

g Solid State ProtcetionESFM- 3 2S~ystem (+SPS)
including L h zed input, Mbgd~logic- and eutput
bays: initiates the proper unit shutdown or
ongineered safety feature (ESF- actuation in
accordance with the defined logic and based on the
bistable outputs from the signal process control
aftda-hfoa protection system.

PA3.3-360

PA3.3-363

ICL3.3-359 |

PA3.3-363

'd aE[

PoP
jQhn
muns WhKQANE
pWE RT1 ~ S O ;b~ii~'

SS Ml

Pts .At5--
,Un~gsWWW&L-E~a Wtg~e2

YA3.3-176

Field Transmitters or Sensors

; To meet the design demands for redundancy and reliability.
men as Imy CL3.3-401

as faupEg'zH2 0 field transmitters or -
sensors are used to measure unit parameters. In many cases,

(continued)
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field transmitters or sensors that input to the ESFAS are
shared with the Reactor Trip System (RTS). In some cases.
the same channels also provide control system inputs. To
account for calibration tolerances and instrument drift.
which are assumed to occur between calibrations. statistical
allowances are provided in the Trip Setpoint and Allowable

BAGKGROUNJD Field Transmflitters or Senss (continued) ITA3.3-176|

Values. The OPERABILITY of each transmitter or sensbr can
be evaluated when its "as found" calibration data are
cMparAed against its defocumented acceptance c; EeA P

~ fi gtT [

Sienal Processinq [quipmentR fft§ protticfF A hagSV if

Generally, Lf E&Sl:iz hree or four ICL3.3-401|
channels of g are
used for the signal processing of unit parameters measured
by the field instruments. The L5jptfi e PA3.3-3601
control cquipment provides signal conditioning, comparable
output signals for instruments located on the main control
board, and comparison of measured input signals with ICL3.3-372
setpoints tL3_ established-by safety C 3'
analyses. These setpoints are defined in FSAR.,Chapter [6]
-(Ref. I), Chapter E73 (Ref. 2), and Chapter [15] (Ref. 3).
If the measured value of a unit parameter exceeds the JCL3.3-3591
predetermined setpoint, an output from a bistable e-*
forwarded to the SSPS for decision evaluation 2g05-tr-eM T

Utpj1, ysL . Channel separation isgd-g-r,.!Ue }}deiEg.
0maintained up to and through the input bays . lolaever, not
all unit parameters require four channels of sensor
measurement and signal processing. Scome unit parameters CL3.3401
'provide input'nly to the SSS, while orthers ( provide nnput

(continued)
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to the ScPSd the main control board, the unit computer, and
one or more centrol systcm-.

Generally, if a parameter is used only for input to the ICL3.3-401|
protection circuits, three channels with a
two-out-of-three logic are sufficient to provide the
required reliability and redundancy. If one channel fails
in a direction that would not result in a partial Function
trip, the Function 14s, still I PtOPRABLE with a
two-out-of-two logic. If one channel fails such that a
partial Function trip occurs, a trip will not occur and the
Function Vi2lt-& still lbt~ 9H3ABI+ with a one-out-of- two
logic. f di'U WA 4 eU

Ccnerally, if a parameter is used for input to the eSpS ICL3.3-4011
and a control function, four channels with a two out of four
logic are sufficient to provide the required reliability and
redundancy. The circuit must be able to withstand both an
input failure to the control system, which may then require
the protection function actuation, and a single failure in
the other channels providing the protcction function
ignal rr oc essing Eeuipmcnt (cool ;ntinued)BAGKGR9UND-

actuation. Again, a single failure will neither cause nor
prevent the protection function actuation.

These requifemcets are deseribeud 1 n &E[EE-279 1971 (Ref. 4)-.
Thoe actual number of channels required for cach unit
parameter is specified in Reference 2.

(continued)
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Trip Setpoints and Allowable Values'7- dTA3.3-176 1
The Trip Setpoints are the nominal values at which the
bistabics are set. Any'bistable is considered to be
properly adjusted when the "as left" value is within the
band foI.> r H GAeBRT-{ANA aeetipaey-

The &trip tSetpoints used in the bistables are based on the
analytical limits stated-i+frlcm Reference B2. The ________

selection of these &TFrip tSetpoints is such that adequate TA.37
protection is provided when all sensor and processing time
delays are taken into account. To allow for calibration
tolerances, instrumentation uncertainties, instrument drift,
and severe environment errors for those ESFAS channels that
must function in harsh environments as defined by
10 CFR 50.49 (Ref. 5). the Trip SetpointS and Allowable
Values specified in Table 3.3.2-1 in the accompanying LCO
are conservatively adjusted with respect to the analytical
limits. A detailed description of the methodology used to
calculate the 'owa1 b 'le7a'leai'd f KESFAS ip Setpoints.
including their explicit uncertainties, is provided in the
"/ pppC .&etpoint ftMethodology study"

(Ref.Pl- 1 J.1iQtk22~~ 29gt/SNeITfa00 Rtr-M

EE11S _qalo The
aetual nominal T+ipESEAS tSetpoint entered into the bistable
is more conservative than that specified by the Allowable
Value to account for changes in random miieasurement errors
detectable by a COT. One example of such a change in
measurement error is drift during the surveillance interval.
If the measured setpoint does not exceed the Allowable
Value, the EKSF-A I t 6Rn - t7=e., is considered OPERABLE.

* ITA3.3-176

(continued)
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0ARElm2

!ED3gafd Tf 6- IB-6ION ltE&2Ca q-9l~SRCm
P~i TIC O-

BACKGROUND

Setpoints gqjp32g2MX2r
accordance with the Allowable Value ensure that the TA3.3-176
consequences of Design Basis Accidents (DBAs+ will be
acceptable, providing the unit is operated from within the
LCOs at the onset of the DBA and the equipment functions as
designed.

Trim Setboints and Allowable Values (continued)

Each channel can be tested on line to verify that the signal
processing equipment and setpoint accuracy is within the
specified allowance requirements of Reference 42. Once a
designated channel is taken out of service for testing, a
simulated signal is injected in place of the field
instrument signal. The process equipment for the channel in
test is then tested, verified, and calibrated. SRs for the
channels are specified in the SR section.

The Trip Setpoints and Allowable Values listed in ,_ _

Table 3.3.2-1 are based en the methodology described in ITA3.3-176I
Reference 6, which incorporates all of the known
uncertainties applicable for each channel. Thc magnitudes
of these uncertainties are factored into the determination
of each Tri(p Setpoint. All field sensors and signat
processing equipment for these channels are assumfed to
operate within the allowiances of these unceertainty
magnitudes.

(continued)
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Solid Stat P X.r nA1 . _,a,vstem, ,

11 -- - � ---- I--- ICL3.3-3591

The S 3 y'jpqit'equipment +s---usel'd for the dceision
logic processing of outputs from the signal processing
equipmetntnjlpDbistables. To meet the redundancy
requirements, two trains of 4T q , each performing
the same functions, are provided. If one train is taken out
of service for maintenance or test purposes, the second
train will provide ESF actuation for the unit.-I-f both PA3.3-3631
trains are taken out of service or placed in test, a
reactor trip will result. Each train is packaged in its own
gesetgj cabinets for physical and electrical separation to
satisfy separation and independence requirements.

The K"Frg Tt, performs the decision logic CL3.3-359|
for most ESF equipment actuation; generates the electrical
output signals that initiate the required actuation; and
provides the status, permissive, and annunciator output
signals to the main control room of the unit.

RgMiWtfPRE`, ,1 iImra CL3.3-233]
~la The bistable outputs from the signal processing

equipfent are sensed by the SSPS equipment and combined a
LjAOr, p y into logic matrices that represent
combinations indicative of various

BACKGROUND Solid State Protection Sestem (continued)

transients. If a required logic matrix combination is
completed, the k pi e a t
signals v-9amaster and slave relays Er-

~ othose
components whose'aggregate Function best serves to alleviate
the condition and restore the unit to a safe condition.
Examples are given in the Applicable Safety Analyses, LCO,
and Applicability sections of this Bases.

(continued)
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Each .ga-lbTitrain has a-built in testing device _________

that can automatically Lh f t the C L3 I3-3
decision logic matrix -En(: hy.functions and the
actuation devices while the unit is at power. When any one
train is taken out of service for testing, the other train
is capable of providing unit monitoring and protection until
the testing has been completed. The testing device is
sefflmiautomffati to mI Anim;ize testing t4mc.

ThAl .^1 ; rer I . . . . . I. .- .1- . . I � - -- -- . - - - - - - - - - - - . - ----

master and slave relays. The SPS energizes the master I
relays appropriate for the condition of the unit. Each
mastr rPelay then energizes one or mrae slave relays, which
then eause aetuntian af MP~ PM gpvipp TFhp miAC4p g

CL3. 3-233

1 I . .A _A -- - -., _A -A . A w- -- . A. + A Al , A1 I __ -

,, , -u -4 u. .v
I- -ot --4 -- -1L_, . ...1.@vH rHl.lv .Ir rnilrinzI\/ rnrr.^n rn rVl-llr

o - u , . I .-I U jJ Ui I,- I _L4I'" I L LAJ '...II.Ui C. LP=TA U U II.j1. I l it ,

test n~f t--hP MAlstPr rP lpc OnR.^~iiX-C tEhr r-ln^- A -- ;"hn -t,4-,-PIIIJALfl I * * n.n

applies a low voltage to the
Tte_ I- _...nv :_-_ ..

u~Fl- ua, 614 ul~u~ lU:1_

Et o Z C dV F dlij C.Ifie low voltage is not sufficient
to actuate the slave relays but only demonstrates signal
path -e;ntinuit Te SLV A tREDL AY TEST naetuae the devices.;^
if their operation will not interfere with continued unit
operation. For the latter ease, actual com.ponent operation
rs prevented by the SLAVE RELAY TEST circuit. and "lave
pelay contact A~rPAti.^n zis Wpaqifi.Q4 hv .. A^ninlt rh-L r-f. - - -, -r- -lv - . v x
thrrkr- i 4n+>--t-_ - Ia I . _ . -- - - ,t uItj %I %

LI I_.IL.U .ILI lU IIIIiIj L.IU _ ._ ICV I_ , , . . . .

Reviewer's Note: No one unit ESFAS incorporates all of the
Functions listed in Table 3.3.2 1. In some cases (e.g..
Containmfent Pressure-HIgh 3, Functian 2.), the tabl-e
reflects several different implementations of the same
Function. Typically, only one of these implementations are
used at any specif.ic unit.

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, AND
APPLICABILITY

Each of the analyzed accidents can be detected by one or
more ESFAS Functions. One of the ESFAS Functions is the
primary actuation signal for that accident. An ESFAS
Function may be the primary actuation signal for more than
one type of accident. An ESFAS Function may also be a
secondary, or backup, actuation signal for one or more other
accidents. For example. Pressurizer Ej Pressure -4Lew is a
primary actuation signal for smflall loss of coolant accidents
(LOCAs) and a backup actuation signal for steam line breaks
(SLBs) Llsfi'i d containment. Functions such as manual
initiation, not specifically credited in the aeeident safety
analysis, are qualitatively credited in the safety analysis
and the NRC staff approved licensing basis for the unit.
These Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate
Function performance. These Functions may also serve as
backups to Functions that were credited in the accident
analysis (Ref. 3).

The LCO requires all instrumentation performing an ESFAS
Function to be OPERABLE. A;7 1j ft Egmim

ttccs ih WN't 1j in d
ITA3.3-176|

Failure of any instrument
renders the affected channel(s) inoperable and reduces the
reliability of the affected Functions.

The LCO generally requires OPERABILITY of ~Tr4eui-or three
channels in each instrumentation function and two channels
in each logic and manual initiation function. The
two-out-of-three and the t-lwo-jut- of four configurations JCL3.3-401
allows one channel to be tripped during maintenance or
testing without causing an ESFAS initiation. Two logic or
manual initiation channels are required to ensure no single
random failure disables the ESFAS.

(continued)
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The required channels of ESFAS instrumentation provide unit
protection in the event of any of the analyzed accidents.
ESFAS protection functions are as follows:

1. Safety Iniection

Safety Injection (SI) provides two primary functions:

1. Primary side water addition to ensure maintenance
or recovery of reactor vessel water level
(coverage of the active fuel for heat removal,
clad integrity, and for limiting peak clad
temperature to < 22000F); and

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1. Safety Iniection (continued)

2. Boration to ensure recovery and maintenance of
SDM-fk.-ff-1-.0).

These functions are necessary to mitigate the effects
of LGAgjoI'iSU high energy line breaks (II[LB5) both
inside and outside of containment. The SI signal is
also used to initiate other Jf'unctions such as:

* Phase4- 4A eC~'S - lIsolation:
_* q$ ICL3.3-252

* Containment Laton 11LJ Isolation;

* Reactor Trip;

Turbine Trip;

0 Feedwater Isolation;

ICL3.3-257 I

* Start of meter driven 28auxiliary fi-feedwater |L.-0
(AFW) pufflps;:nLd

(continued)
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* Control room ventilation isolation¢-af14,

* Enabling automatic switchover of Emfrgency Core
Cooling Systems ([CCS) suction to containment
sump.~

ICL3.3-267I

These other functions ensure:

* Isolation of nonessential systems through
containment penetrations;

* Trip of the turbine and 4reactor to limit power
generation;

* Isolation of main feedwater -MFW) to limit
t dary side mass

JCL3.3-257 I

ICL3.3-4051

Start of AFW to ensure secondary side cooling
capability;

Isolation of the control room to ensure
habitability-;-anfde

APPLICABLE
SAFETY( ANALYSES.
LGG,-and
APPLIGAB±L{T4

*1 I - I. . T _: A -I.lt1t" I I-l1'l--- "fl I - - l 1----I I 1
. .

Enabling ECCS suction from the refueling water ICL3.3-267 I
storage tank (RWST) switchover on low low RWST
level to1- ensure continued cooling via use of the
containmfent sumfp.

a. Safety Iniection =Manual Initiation

The LCO requires &Kene channels per train to be
OPERABLE. The operator can initiate SI at any
time by using either of two switches in the
control room. This action will cause actuation

(continued)

WOG STS, Rev 1, 04/07/95 B 3.3.2-11 Markup for PI ITS Part E



ESFAS Instrumentation
B 3.3.2

BASES IPA3.3-356]

of all components in the same manner as any of
the automatic actuation signals.

The LCO for the Manual Initiation Function
ensures the proper amount of redundancy is
maintained in the manual ESFAS actuation
circuitry to ensure the operator has manual ESFAS
initiation capability.

Each channel consists of one push buttenyWtl
and the interconnecting wiring to the actuation
logic cabinet. Each ~itj2pueh-button actuates
both trains. This configuration does not allow
testing at power. Lbii'hY frtfi-5I
tdf Larl

b. Safety Injection- Automatic Actuation R-1Mv
Logic-and
Actuation RelavOs

FE[3.3-238

A3.3-403

This LCO requires two trains to be OPERABLE. LTd
&IaActuation logic consists of all circuitry
housed within the FSF Yd t(fUF2 L
LtheiSI actuation subsystems, including the
initiating relay contacts responsible for
actuating the ESF equipment.

Manual and automatic initiation of SI must be
OPERABLE in MODES 1. 2, and 3. In these MODES,
there is sufficient energy in the primary and
secondary systems to warrant automatic initiation
of ESF systems. Manual Initiation is also
required in MODE 4 even though automatic
actuation is not required. In this MODE,
adequate time is available to manually actuate
required components in the event of a DBA, but

(continued)
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APPLICABLE

SAFETY ANALYSES.
LCO, and
APPLICABILITY

b. Safety Injection -Automatic Actuation R-eliyFLogic

Actuation Relays (continued)

because of the large number of components
actuated on a SI. actuation is simplified by the
use of the manual actuation K
Automatic actuation EiMy logic and aetuatio'
relay5smust be OPERABLE in MODE 4 to support
system level manual initiation.

These Functions are not required to be OPERABLE
in MODES 5 and 6 because there is adequate time
for the operator to evaluate unit conditions and
respond by manually starting individual systems.
pumps, and other equipment to mitigate the
consequences of an abnormal condition or
accident. Unit pressure and temperature are very
low and many ESF components are administratively
locked out or otherwise prevented from actuating
to prevent inadvertent overpressurization of unit
systems.

c. Safety Injection"= H-ih¢Containment Pressure =Hje4

This signal provides protection against the
following accidents:

* SLB inside containment:Ed

* LOCA-aind
|CL3.3-410 I

____ ___ ____ ___ _ _ ____ ___ ____ ___ ___ CL3 .3-4071
Containment Pressurpe-High.1 provides no input
to any control functions. Thus three OPERABLE

(continued)
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channels are sufficient to satisfy protective
requirements with a two-out-of-three logic. The
transmitters (fp eeeils-)and electronics are
located outside of containment with the sensing
line (high pressure side of the transmittcr)
located inside containment4r

-Thus, the high pressure Function will not
experience any adverse environmental conditions
and the Trip Setpe+intbWIeVaUI reflects
only steady state instrument uncertainties.

JCL3.3-404I

ITA3.3-176|

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

^ f 1.1fi' Tnihrti~n- flhnttvinmr'nt Irr.z-irP

(eantinued+

Hj-ighContainment Pressure- High I must be
OPERABLE in MODES 1, 2, and 3 when there is
sufficient energy in the primary and secondary
systems to E 5 ES
sYs~tjemprcszurizc the containmont following a
pipe break. In MODES 4. 5. and 6. Stout

ftab'Cjp ;t } 5
PeVfit~t~~rna0erOenY LrEnc:flrn. ~ s~f

L4;vxu : , 2- Y',f7Ru. ,, _D_ ,,

[Rgg223!U1 nJ Lq1 -.,)~rt292&B2t~j-,I fl tz

ICL3.3-406

is insufficient energy in the primary or
seuondary systefm s to pressurize the ontainmlent.

d. Safety Injection-Pressurizer Ub-C Pressure -bew

This signal provides protection against the
following accidents:

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

(continued)
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SLB;

* tsSTF4 f nar " A; CL3.3-407
bT. i spetrumfl of rd, vlustor ontE'role
assembly ejection accidents (rod ejection):

* Inadvertent opening of a pressurizer relief
or safety valve:

* LOCAs: and

* SG Tube Rupture.

At -S-e-eunit, -p ressurizer pressure provides both
control and protection functions: input to the
pressurizer pPressure CGontrol System, reactor
trip, and SI. WW- aVe ____

~ CL3.3-4081
~e r

the- ac+tution logic muy bc abicn to
withstand both an input failure to control
systeffl. which may then require Slthe-proteetien
function actuation, and a single failure in the
other channels providing the protection function
taetuata-en. Thus, Lthi:Rq{et OPERABLE channels are

WfUd3_c latleeied to satisfy the VbLtLtiVL
requirements with a two-out-of--four, logic.
For units that have dedicated protcction and
control channels, only three protection channels
are necessary to satisfy the protcctive
requirements.

(continued)
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APPLICABLE
SAFETY ANALYSES.
LCO. and
APPLICABILITY

d. Gafetv ncto-rsunzrPcsr-e
(ee t nnIueAt

The transmitters are located inside containment,
with the taps in the vapor space region of the
pressurizer, and thus possibly experiencing
adverse environmental conditions (LOCA. SLB
inside containment, rod ejection). Therefore,
the Trip getpoi*aA 5iValu- reflects the
inclusion of both steady state and adverse
environmental instrument uncertainties.

TA3.3-176

This Function must be OPERABLE in MODES 1. 2.
and 3 (above Purizh-ep E.3-2t 4 5

9Q X) to mi tigatc the conscguenc fa CL3.3-409
IIHLB inside eantainment. This signal may be
manually blocked by the operator Rh3g#iYessmzep

Automatic SI actuation below this pressure
setpoint is then performed by the jEJ-h
Containment Pressure- High I signal.

This Function is not required to be OPERABLE in
MODE 3 hpf&MSessu CL3.3-245
below the P 11 setpaint. Other ESF functions are
used to detect accident conditions and actuate
the ESF systems in this MODE. In MODES 4, 5.
and 6. this Function is not needed for accident
detection and mitigation.

e. Safety Iniection=Steam Line LIWW6Pressure

(1) Steam Line Pressure- bew ICL3.3-244|

Steam Line LU6 Pressure- hew provides
protection against the following accidents:

(continued)
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* SLB;

* Feed line break: and

* Inadvertent opening of an SG relief or CL3.3-411
an SG safety valve.

Steam ahine 2Pressure L jtign tt ff-h ew
provides-me input to aiiy-control JCL3.3-4011
functionsc

S n ;,.MS+'i n'E"23f 14 wants hoGt s; ^ffS-.-M.:

FIFLt . Thus, three OPERABLE channels on
each steam line are sufficient to satisfy
the protective
c_~ -- I n- _ As - , .APPLICABLE

SAFETY ANALYSES,
LCO, and
APPLICABILITY

*4+ ' L t im !aIL Lae5r5stsu = LeW tentinuedgi

requirements with a two-out-of-three logic
on each steam line.

With the transmitters typically located E
Les i de M i

the steam tunnels. it is possible for them
to experience adverse environmental
conditions during a secondary side break.
Therefore, the ,]llJa t7V1teL+4-P _ _

Setpoint reflects both steady state and ITA3.3-176
adverse environmental instrument
uncertainties.

This Function is anticipatory in nature and
has a typical lead/lag ratio of [g/25O4-5. ICL3.3-242|

I Steam Line"L~w Pressure- hew must be
OPERABLE in MODES 1. 2. and 3 (above P-14

when a secondary side break or stuck open
fty_ valve could result in the rapid

ICL3.3-245

ICL3.3-411

(continued)
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depressurization of the steam lines.
signal may be manually blocked by the
operator belew' the P 11 setpoint~W~efl

This

D.'--F- u o B~eleo
P~Whe~n Tp-6ssu r 1 j pr iTT-2
Iiy!, feed line break is not a concern.-
Inside o t i m n SLB will be teorminAted _ _ _ _

by automatic SI actuation via Containment CL3.3-255
Ppessue-Hligh 1. and. outside containmfent-
SLB will be terminated by the Steam Line
Ppesp-e-aNee-H ate-lfigh sgna f
stcaam line isolation. This Function is not
required to be OPERABLE in MODE 4. 5. or 6
because there is insufficient energy in the
secondary side of the unit to cause an
accident.

(2) Steam Line PresSur-ellic h Differential
Presu_ Between _ eaff Lines ICL3.3-244 I

Stcam Line Pressure-l-ligh Differentia4
Pressure Between Steam Lines provides
protcetion against thc following accidents;

- Fced linc brcak; and

APPLIGABLE---
SAFE{Y-ANALYSES-
LG, UIIU

-*2+ StPrcsa Linc Pcessuren Hcam Linc ntinaed)
IPressure Between Stewm Lines (conti nucd)

APPLICABILITY Inadvertent opcning of an SC rclief or
ant SG safety v~alve.

Stcam Line Pressure--ligh Differential
Pressure Between Se am Lines provides no
input to any control functions. Thus,

(continued)
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aru s uff eint te satisfy the rcguircments.
with a two out of three logic on each steam
,l;e_

With the transmnitters typically located

for them to experience adverse
cnvi ronmen1A-ltal conditions during an SLB
event. Thereforc. the Trip Setpoint
reflects both steady state and adverse
wcnivironmi1 lcnital instrument uncertainties.
;tcfAm line high differential pressurc ;4 A ut

secondary side break or stuck open valve
eauld result in the rapid deprcssuriza-Etio
of the steam lineos). This Function is not

because there is not 5ufficient energy i-n
the secondary sidc of the unit to nausn an
aeeeident.

If^A A n I n A A

f, g. Safety Iniection- HllQ eteam Flew in Two team
Lincs CoincidEn4t W tL+ T -Low Low or Coincident

With Stcam Line Pressure =-ew

Thes. Fi-nRtirn' (i f .nnd 1 PO pr-wil-' nrnt,-r'inn

JL0.04244

a g a i n s t t f l w I 1 d 1 t V I I Ic f o l l o W i n I c c l i c II

.

*the inadvertent opening of an SG relief or
an C- safety valve.

Two steam line flow channels per stcam line arc
required OPwRAcLE for these Funt-ione. oTh ofeI
line -flow channels are comfbined in a one-out-of-

(continued)
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APPLIGABLE-
SAFETY ANALYSESv
LCO, and
APPLIABIL-TY

f, g. Safety inijeec -Ilinch C
1 4- -,-- f1 4 _ A,._- 1.144-L, -T

eam Flow in TwRo Steam
t 1 1 ltb t1d m 0 Ot a tit! 0 t Vi L= ow Low rf oinei dent

:='v (continued)
I1 141 4- I- n 4 - m I ;_ ---- M.

VI! tII N Z; redI L: if~ it I TettiffUI L.

two logic to indicate high steafm flow in on
steam line. The Stanm flow transfmitters provide
control inputs, but the control function cannot
ceause thc events that the Function mfust protcct
against. Therefere. two channels arc sufficient

one out of two configuration allowes onlin 6e1
tcsting because trip of one high 5tcamf flow
channel is not sufficicnt to causc initiation.
High steam flow in two stcam r lincs is accuptabli
in the ease of a singlc steamf linc fault due to
thc fac t that the rea. inHing i ntat steam i nes

uyuil rv piek u theU ful -Elu wbinelead. The balTl~

incrcascd steamf flow in the ercmaining 'int~act
lines will actuate the required second high steamf
flow trip. Additional protection is provided by
Function 1.e.(2). High Differential Pressure
Between Steam Lines.

One channel of Tu per lp d c channcl of
low stcam line pressure per _ ta 4 Are

channels frnrall loops or steam,^ lin5 ape
combinffed in a logic such that two channels
tripped will cause a trip for the paramfeter. For
example, for three loop units, the low steamf line
pressure channels are comnbined in two out of
three logic. Thus, the Function trips on
one out of two high flow in any two out of three
steamf line5 if there is one out of one low low

E Atri~p in_ -any twoA out+ of theeS loops or if

there is a one out of one low pressure trip in
any two out of three steam lines. Since the

(continued)
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accidents that this event protects against cause
both low stcam linc pressure and low low T.--
provision of one channel per loop or stcam linc
ensures no single random failure can disable both
of these Functions. The steam line pressure
channcRl provide no control inputs. The T-s
channels provide control inputs, but the control
function cannot initiate events that the Function
acts to mitigat;.

Safety inieetion lliqh rtarn Flowl in :woe Steant E[
I innr rn nridrenI .i +I, T _I I r I- p niri-

APPLIGABLE---
SAv-ETY-ANALYSES,
LCO, and
APPLI-CAB±IHT-Y

CL3.3-244|T a

� I- I I I . . . I " I -� - L-VVW L-VVV VI I-lu I I 11-1 I UU1 I LI

With Stealm in ne Pressure =tt (continued)

The Allowabic Value for high steam flow is a
linear function that varies with power level.
The function is a AP corresponding to 44% of full
steaam flow between 0U and 20% load to 114% of
full steam flow at 100% load. The nomflinal trip
setpoint is similarly calculated.

With the transmitters typically located inside
theontainment (Tm) or insidc th tm tnncl
(ligh Steam Flow), it is possible for them to
cxericncc 1 adverse steady state environmental
conditions during an SLB event. Therefore, the
Trip Setpoint reflects both stcady statc and
adverse cnvironfmcntal instru;mAent uncertainties.
The Stcam Line Pressure-Low signal was discussed
previously under Functin 1_.e.(1).

This Function must be OP[RABL in MODES 1
A 1 0 , A Ul1UTa&&jU4Ab v LVU IIIUJ ,

and 3 (above P 12) when a secondary eidc brcak or
stuck open valve could rIsult in the rapid
depressurization of the steam line(s). This
signal may be manually blocked by the operator
when below the P 12 sctpoint. Above P 12. this

(continued)
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Function is automatically unblocked. This
Function is not required OPERABLE below P 12
because the reactor is not critical, so feed line
break is not a concern. eLB may be addressed by
Containment Prcssure High 1 (inside containment)

Steam Line Isolation, followed by High
Differential Pressurc Between Two Stcam Lines,
for SI. This Function is not required to be
OPERABLE in MODE 4. 5. or 6 because there is
insufficient energy in the secondary side of the
unit to cause an accident.

APPLICABLE 2. Containment Spray
SAFETY ANALYSES.
LCO. and Containment Spray [L(§Sprovides three primary

functions:
APPLICABILITY

(continued) 1. Lowers containment pressure and temperature after
an HELB9jQOCAg VB in containment;

2. Reduces the amount of radioactive iodine in the
containment atmosphere: and

3. Adjusts the pH of the water in the containment
recirculation sump after a large break LOCA.

These functions are necessary to:

* Ensure the pressure boundary integrity of the
containment structure;

* Limit the release of radioactive iodine to the
environment in the event of a failure of the
containment structure: and

(continued)
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Minimize corrosion of the components and systems
inside containment following a LOCA.

The containment spray actuation signal starts the CS
containment spray pumps and aligns the discharge of
the pumps to the Containment spray nozzle headers in
the upper levels of containment. Water is initially
drawn from the RWST by the EContainment spray pumps
and mixed with a sodium hydroxide solution from the
spray additive tank. When the RWST reaches the low CL3.3-412
low level, the spray pump suctions arc shifted to the
containment sump if continued containment spray is
required. Containment spray is actuated manually o
by H} g_0iContainment Pressure HIigh 3 or
Containfmfent Pressure-High H iAgh.

a. Containment Spray=-Manual Initiation

ICL3.3-246

APPLIGABLE-
SAFETY ANALYSES,
LCO, and
APPLIGABILITY

n e~kLU 1U;lreguir resngoz na n s to bjt&;5 L
The operator can initiate pcontainment spray at
any time from the control room by simultaneously
turning two Containment spray actuation
switches in the same train. Because an
inadvertent actuation of CSontainment spray
could have such serious consequences. two
switches must be turned

a. Conta inIent pr i aY-ManU alUI1 Intiation (continued)

simultaneously to initiate containment spray.
There are two sets of two switches each in the
control room. Simultaneously turning the two
stches in either set will actuate containment

spray in both trains 2XSinthe s mner as
the automatic actuation signal 2
th autahfma FEaNet

-- L~LQ a Ž W- ! Ulu E -IUJ

(continued)
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JPA3. 3-403

Eh'': nuD~2E-l2l3l2l allE5E~K

Manual Initiation switches in each train are
required to be OPERABLE to ensure no single
failure disables thc Manual Initiation Function.
Note that gManual [Initiation of Geeftaiteier
speay also actuates Pha5e B containment
E§lBtqThIM isolation.

b. Containment Spray=Automatic Actuation RWTEV
Logic-and
Actuation Rly

LT;jeAutefflatie actuation logic and actuation |_ _

relays consist-t of d A IPA3.3-403

a in the
same manner as described for ESFAS Function 1.b.

Manual and automatic initiation of Ceenta-nmenti
spray must be OPERABLE in MODES 1, 2. and 3 when
there is a potential for an accident to occur,
and sufficient energy in the primary or secondary
systems to pose a threat to containment integrity
due to overpressure conditions. Manual
initiation is also required in MODE 4. even
though automatic actuation is not required. In
-this MODE, adequate time is available to manually
actuate required components in the event of a
DBA. IHowevcr. bccause of the large number of ICL3.3-413
components actuated on a containment spray.
actuation is simplified by the use of the manual
actuation push-buttons mtiW. Automatic
actuation gIy logic and actuation relaya must ICL3.3-238|

(continued)
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be OPERABLE in MODE 4 to support system level
manual initiation. In MODES 5 and 6. there is
insufficient energy in the primary and secondary
systems to result in containment overpressure.
In MODES 5 and 6, there is also adequate time for
the operators to evaluate unit conditions and
respond, to mitigate the consequences of abnormal
conditions by manually starting individual
components.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

c. Containment Sj5I HTqh ThhobtihWeant Pressure

This signal provides protection against a LOCA or
an SLB inside containment. The transmitters-(dfp
ee1sAE+FdZj! rpjny are located outside of
containment with the sensing line-Ohi-gh CL3.3404
prcssure side of the transsmlitter) located inside
containment. The transmlittcrs and lcletronies
aru locatcd outside of containment. Thus, they
will not experience any adverse environmental
conditions and the & Iij Va715'&d+pStpeat TA3.3-176
reflects only steady state instrument
uncertainties.

This is one of the only Functions that requires
the bistable output to energize to perform its
required action. It is not desirable to have a
loss of power actuate EScontainment spray, since
the consequences of an inadvertent actuation of
containmcnt spray could be serious. Note that C
this Function also has the inoperable channel CL3.3222
placed in bypass rather than trip to decrease the
T o di r nt logi onfis ar An i nty iallyAdv_ tA+t a

T: we difcane Ent lei enfigrtians| area tyiaxilly111

uscd. Three and four leop units use four
channels. in a two out of four logic

JCL3.3-247I

(continued)
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configuration. This configuration may be called
the Containment Pressurc-Iligh 3 Setpoint for
three and four loop units, and Containment
Prenssue-fligh High Setpoint for ether units.
Some two loop units, H E g
R u uses three sets of two channels. each
set combined in a one-out-of-two configuration.
with these outputs combined so that
two-out--of-three sets tripped initiates CL3.3-222
,c^_ontai nmcnt spray. Thscon e I-"guration is

3alled Containment Pressure- High 3 Sctpoint.
Since containment pressure is not used for ICL3.3-4011
control, both of these.JLJI-arrangements exceeds
the minimum redundancy requirements.- Additional
redundancy is warranted bceause this Function is
cnergize to trip. LHL E Containment
Pressure-Elligh 3] [High High] must be OPERABLE
in MODES 1. 2. and 3 when there is sufficient
energy in the primary and secondary sides to
pressurize the containment following a pipe
break. In MODES 4. 5, and 6. there is
insufficient energy in the primary and secondary

c. Containment SEra =Con 4nmn Pressure
-t_ ; _. IAMI(eonG ,1..U U,

si des to ~pressurize the-containment--and CL3.3414
reach the Conta inment Pressure-ligh 3
(ligh High) setpoints.

APPLICABLE
SAFETY ANALYSES.
LCO. and
APPLICABILITY

3. Containment Isolation

Containment Isolation [ provides isolation of the
containment atmosphere. and-a-14 process systems that JCL3.3-416
penetrate containment, from the environment. This
Function is necessary to prevent or limit the release
of radioactivity to the environment in the event of a
largea ek_' IOCA.

(continued)
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There are two separate Centainfment Isalatinr ICL3.3-2752
signals. Phase A and Phase B. Phase A isolation f
isolates all automatically isolable process lines-.
except component cooling water (CW). ICL33416

W$9ld 7i ]iia at a relatively low containment
prcssure indicati. e of primary or secondary system
leaks. For these types of events. forced circulation
cooling using the reactor coolant pumps (RCPs) and SCs
s the prefcrred (but not required) mnethod of decay

heat removal. Sinec CCW is required to support RCP
operation, not isolating CCW on the loaw pressure
Phase A signal enhances unit safety by allowing
operators to use forced RCS circulation to cool the
unit. Isolating CCW on the low pressure signal may
force thc use of feed and bleed coling, which coul7d
prove more difficult to control.

Phase A ontainmlent isolation is actuated
automatically by SI. or manually via the automatic CL3.3-252
actuatiofln logic All pros lines penetrating
containment, with the exception of CCW, are isolated.
CCW is not isolated at this time to perfmlit continued
operation of the RCPs with cooling water flow to the
thermal barrier heat exchangers and air or oil
coolers. All process lines not equipped with remote
operated isolation valves are manually closed, or
otherwise isolated, prior to reaching HOD[ 4.

Hanual Phase A Containment Isolation is accomplished
by either of two switehes in the control room. Either
switch actuates both trains. Note that manual

B. Cntainmfent is-alatien (conti nued)APPL-IGABLE---
SAFETY ANALY~SES

APPL-I-AB-
actuation of- Phase A Containment Isolation also

ILITY actuates Containment Purge and Exhaust Isolation.

(continued)
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The Phase B signal isolateos CCW. This occurs at a
relatively high containment pressure that is
indicative of a large break LOCA or an SLG. FOr these
events, forced circulation using thc RCPs is no longer
desirable. Isolating the CCW at the higher pressure
does not pose a challenge to the containment boundary
because the CCW System is a closed loop inside
containment. Although some system components do not
meet all of the ASHE Code requirements applied to the
containment itself. the system is continuously
pressurized to a pressure greater than the Phase B
setpoint. Thus, routine operation demonstrates the
integrity of the syst-m pressure boundary for
pressures exceeding the Phasc B setpoint.
Furthermore because system pressurc exceeds the
Phase B setpoint. any system leakage prior to
initiation of Phase B isolation would be into
containmfent. Therefore, the comnbination of CCW Systemf
design and Phase B isolation ensures the CCW System is
not a potential path for radioactive release from
eentainfflent.

Phase B containment isolation is actuated by
Containment Pressure-hligh 3 or Containment
Ppe5supre-lligh High, or manually, via the automatic
actuation logic. as previously discussed. For
containment precss ur c to rreah a value high enough to
actuate Containment Pressure- High 3 or Containment
Pressu.e-Hligh High, a large break LOCA or SLB must
have occurred and containment spray must have been
actuated. RCP operation wSill no l^ngep be requirvd

and- CCW to te RCPo is, therefore, me langetr
necessary. The RCPs can be operated with seal
injection flow alone and without CCW flow to the
thermal barrier heat exchanger.

(continued)
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KA- .n -I _ . -n r ̂- -. ;m A -_ TAA1_ ;_; - - - - - - - - -

1Il11 MCI It ldo D :W tcnd~el tNt lt~d i tI N lo dttbfflHHLonU
by the same switches that actuate Containment Spray.
Whenl the two switches in either set are turned
simultaneously, Phase B Containment Isolation and
Containment Spray will be actuated in both trains.

APPLICABLE
SAFETY ANALYSES,
LCO. and
APPLICABILITY

(continued)

a. Containment Isolation-=-Phaee A -ManU41'Isatien CL3.3.252

(1) Phase A Isolation- Manual Initiation

Manual T Phasc A Containment Isolation is
actuated by either of two switches in the
control room. Either switch actuates both
trains. Note that manual initiation ofr__
Phase A Containment Isolation also actuates
Containment LVtRXj LF1eT Isolation.

tTh4 L-CO-'--'Q"---eStwo:h' eHEj .~pERBUE!rS

V.,i 9M &SIM:
PX I

P.
u~~gg}.D~h.Su~tns, q_9i~0C~ttDm 17

|PA3.3-403|

b~ V"2 Inhase ..=.tWiibf.... Isol ation-Atonnatic |CL3.3252
-7vOIL3.3-238ActuationrRUIV Lo ic and A&.ia ti

Aut-efflatchT CI Actuation Ehogic-and- IPA3.3-403
Actuation Relays consist! of b1rclfy
J=fj:' ':= Tt Le T_.E: . rt- 1 Wfe. _

LqaActujyatIo oi susy stegiui -~m
features and operate in the same manner as
described for ESFAS Function 1.b.

Manual and automatic initiation of CIhsa5e-A
Containment Isolation must be OPERABLE in
MODES 1, 2. and 3. when there is a potential for

(continued)
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an accident to occur. Manual initiation is also
required in MODE 4 even though automatic
actuation is not required. In this MODE.
adequate time is available to manually actuate
required components in the event of a DBA, but
because of the large number of components
actuated on a PIPhasc A Containment Isolation.
actuation is simplified by the use of the manual
actuation Ewi ttespush buttons. Automatic
actuation j,-yllogic and actuation relays must
be OPERABLE in MODE 4 to support system level
manual initiation. In MODES 5 and 6, there is
insufficient energy in the primary or secondary
systemsM51Y'theqn a to
pressurize the containment to require 6_Thase-A
Containment Isolation. There lsoe-is adequate
time for the operator to evaluate unit conditions
and manually actuate individual isolation valves
in response to abnormal or accident conditions.

P2 (3) Phaae A C-nt-i'nm'ebt7Isolation -Safetv
Injection JCL3.3-252

APPLICABLEE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

Phase-A-Containment Isolation is alsE
initiated by all Functions that initiate SI
9j L . The GIPhaeceA
Containment Isolation

(3) Phase A Isolation= nectin
(continued)

requirements for these Functions are the
same as the requirements for their SI
function. Therefore, the requirements are
not repeated in Table 3.3.2-1. Instead,
Function 1. SI, is referenced for all
initiating Functions and requirements.

(continued)
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Ganta i nmcnit- -IceAlp-t--f-Phase B Isolttioen
ICL.3252--

Phase B Containment Isolation is ace^omplshod by
Manual Initiation. Automatic Actuation Logic and
Actuation Rela e and by Containmcnt -rssure
ehannelso (the saufle eilanneis~ thatb aeuatu
Containment Sppay Funetion 2" The Gentain;flent
Pressure trip of Phase B Conain4ment Isolation is;
cnergiz-edto trip fin ordcr -t minimrizeth
potential of -purious trips that may damage the
RGPs--

+2*-P h a e -B-4-5e 1 a +ei
*Manual Initiation

=Automatic Actuation
I ;-- ,i Al .. _- -:_ - --
CKMIC Orld MttUdtJOH-Keta-�

Mlanual and automatic initiation of Phase B
eentaitimlent 4sea i tion must be OPERABLE in
MODES 1. 2. and 3. when there is a
potential for an accident to occur. Manual

uvluallo is ualso , ,u,-u insv*w l[UuL - even
though automatic actuation is not required.
In this MODE. adequate time i5 availablc 't
mlanually aI tuate required I pflponents in the
event of a DB. loewever. because of the
large-nufmber of eefflpnents aetua'-ed en--
Phase B eentainmcnt isolation. actuation is
simnplif-ied by the usc of the mlanual
actuation push buttons. Automatic
actuation logic and actuation relays must
b OPERABLE ;n HOBE 4 Ao +rpep _.ysteffl
level manual initiation. in MODES [ and 6'
there is insufficient energy in the primary
or secondary- systcms to press uizc the
containment to require Phase B containment

(continued)
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APPLIGABLE-
SAFETY-ANALYSES7
LCO, and
APPLIGABILI-TY-

(1) Phase B ioslati'nf -

(2)-Phase--8-Thelati4er
----I .. l l

mlinlssl Tnit~i atinn

lAs (omn/tra i u 1 ed1aien
=RtublataU1 nueeuu nued

nrvi i.u1 IITIT1 Ofi

isolation. There also is adequate time for
the operato to evaluate unit eanditionsw
and manually actuate individual isolation
valves in response to abnormal or accidenUt

(3) Phase B Isolation- Containment Pressure

The basis for ventain.ent pressure .ODE
applicability is as discussed for [SFAS
r.uneti rn 2. ^a'ov'e'

4. Steam Line Isolation

Isolation of the main steam lines provides protection
in the event of an SLB inside or outside containment.
Rapid isolation of the steam lines will limit the
steam break accident to the blowdown from one SG. at
most. For an SLB upstream of the main steam isolation
valves (MSIVs), inside or outside of containment,
closure of th MSIVs
limits the accident to the blowdown from only the
affected SG. For an SLB downstream of the MSIVs.
closure of the MSIVs terminates the accident- aO s8ej PA3.3-417|
as the steam lines depressuri4e. For units that do
not have steam.a line cheek valves.,t eam LieI ;t T o n
also mitigates the effects of a feed line break and
ensures a source of steam for the turbine driven AN

-pump during a feed line break.

(continued)
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a. Steam Line Isolation- anual Initiation ICL3.3-223I

Manual initiation of Steam Line Isolation can be
accomflished from the eontrol room. There are
two switches in the control room and either
switch can initiate action to i;mediately Alose
all HSIVs. The LCO requires twochanne]s to be
OPERABLE.

APPLICABLE Pb. Steam Line Isolation- Automatic Actuation R-el' ICL3.3-238
i fLo

SAFETY ANALYSES,
LCO, and
APPLICABILITY

(continued)

-4-lAr4.->+;4- n-1
U~rV-FVrU= U I I~ tI 0 V to

[8 Autalatie actuation logic
and actuation relays .PA3.3-403a

consist! of )Mil5it hoAsed wi3nth3@403F1

samematnerthe samefceaturct and operate in the
same manner as described for ESFAS Function 1.b.

Manual and automatic initiation of steam line
isolation must be OPERABLE in MODES 1, 2. and 3 3-4
when there is sufficient energy in the RCS and JCL3.3 4181
SGs to have an SLB or other accident. This could
result in the release of significant quantities
of energy and cause a cooldown of the primary
system. The Steam Line Isolation Function is
required in MODES 2 and 3 unless Ptji&t MSIVs |CL3.3-254|
are closed and Ede activated]. In MODES 4.,5.
and 6. there is insufficient energy in the RCS
and SGs to experience an SLB or other accident
releasing significant quantities of energy.

Re. Steam Line btHo ihFiqtntnmt
Pressure- 4gh 2

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.2-33 Markup for PI ITS Part E



ESFAS Instrumentation
B 3.3.2

BASES IPA3.3-356|

This Function actuates closure of the MSIVs in
the event of a LOCA or an SLB inside containment
to maintain at least one unfaulted SG as a heat
sink for the reactor, and to limit the mass and |
onerpv ree P-1as *n PAnt*Rinmont F A r.X,,V, >J , v mu - 0 V NDU""Wv-S zP,<4rnF7AtIUTP

CL3.3-418

-CL3.3-253

The ICL3_3_4041
transmitters +t eie-i t5rolh are i3 0
located outside containment with the sensing line
(high pressure side of the transmitter) located
inside containment. Containment Pressure -High 2
provides no input to any control functions.
ThuI . three OP[RABL[ channels arp sufficient to
satisfy protective requirements with
two out of three logie. IHowever, for enhanced
reliability, this Function was designed sirth feur
channels and a two out of four logic. The
transmitters and electronics arc located outside
of containment. Thus, they will not experience
any adverse environmental conditions, and the
EA2blVgIO Trip Setpoi*t reflects only ITA3.3-176|
steady state instrument uncertainties.

APPLfGABLE-
JAFEITYI ANALYE,
LCO, and
APPLIGAB±L-ITY--

H!L h7HighContainment Pressure- High 2 must be
OPERABLE in MODES 1. 2. and 3. when there is
sufficient energy in the primary and secondary
side to pressurize the containment following a
pipe
Steam Line Isolation'
(conti nued)

break. This would cause a significant increase
in the containment pressure, thus allowing
detection and closure of the MSIVs. The Steam
Line Isolation Function remains OPERABLE in CL
MODES 2 and 3 unless otha4 MSIVs are closed
and [de activated]. In MODES 4. 5, and 6. there

.3.3-254

(continued)
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is not enough energy in the primary and secondary
sides to Iepressurize the-containment-to the JCL3.3-414
Containment Pressure -High 2 -etpeirtt.

Steam Line _solation-Steam Lne Pre..re .Id.

ICL3.3-255 I
(1) Steamf Line Pressur-Le

Steam Linc Pressure-Low p^rovides elsure
of the MSIVs in the event of an SLB to
m ;aintain at least one unfaulted SG as-a
heat sink for the reactor, and to limit the
mass and energy releasc to cntainffment.
This Function provides closure of the HSIVs
in the event of a fced line break to ensure
a 5upply of steamf for the turbine driven
AFW pump. Steam Line Pressuree-Lew-was
discussed previously under SI
Function l.e.1.

Steam Line Presure- Low Function must be
OPERABLE in MODES 1 , 2.an 3 'above P-ll'.

with any main steam valve open. when a
secondary; side break or stuck open valve
could result in the rapid depressurization
of the steam,, lles. This signal m,,ay be
mflanually blocked by the operator below the
P 11 setpoint. Below P 11. an inside
containmnent SLB waill be terminated by
automatic actuation via Containment
Ppessure-Iigh 2. Stuck valve transients
and outside containment SLBs will be
teminated by the Steafm Line
Ppe~sure -Negative Ratc-l-ligh signal for
Stea m Line isolation below P 11 when Si has
been manually blocked. The Steam Line
Isolation Function is required in HODES 2

(continued)
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APPLICABL[ (1) Steam Line Pessure--Low (continued)
SAFETY ANALYSES
LCO, and and 3 unless all IlSIVs are clooed and
APPLICABILITY [de activated]. This Function is not

requied to be OPERABLE in MODES 4, '
and 6 because there is insufficient energy
in the secondary 5ide of the unit to have
an aceident.

(2) Steam Line Ppressue I a Rate- =-

Steam Line Pressure-NePgative Rate-High
prov~ides elesupe of the MSIVs for an SLB
when le5s than thc P 11 setpoint. to
maintain at least onc unfaulted SG as a
hcat sink for the reactor, and to limit the
mass and energy release to entainmc;nt.
When the operator manually blocks the Steam
;ine Peu- -Low m.ain steamo; isolat4on
signal when les than the P-11 setpEoint.
the Steam Line Pressure-Negative Ra-te-lligh
signal is automatically enabled. Steam
Line Pressure -Ngative Rat-e-lligh previdea
no input to any control functions. Thus.
three OPERABLE channels are Duficnt to
satisfy, requirements with-a
two out of three logic on each steam line.

Steam Line Presure -Negative-Rate-Hi-gh
rIU lGust be rue OPRAL In I lUUE wenles s I than llI

the P-11 setpoint, when a seeondapy side
break or stuck open valve could result in
the rapid depressurization of the steam
linc(s). In Pq9DES 1 and 2, and in MlODE S.
when above the P 11 setpoint, this signal
is automatically disabled and the Steam

LIIe P Ou P es e- Loki signal is automflatically

(continued)
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enabled. The Steam Line Isolation Function

unl- all MS!Vs are e--ued -- and
Ede aeTwvated3v . inOES- 4, S. and ,6

there is insufficient energy in the primary
and secondary sides to havye an SLB nr other
accident that would result in a release of

significant enough quantitieshef energy to
eause a eaoldown of the RGS.

APPLUGABLE-
SAFETY ANALYSES,
LCO. and
APPLICABIL-ITY-

I1
_ . ... ... .

(~ 2) team Ln H rner- eniv'Rafltr'-l-Jieh-
_~~~~~ - - - -_.__

-Eeentinued+

While the transmitters may exp^rienc
elevated ambient tempcratures due to an
SLB,. the trip funetion is based on Pate of
ehange.no t- he ab>zsolute aeeupay of the
indicated steam pressure. Therefore. the

instrumfent uneertainties.

e. f. Steam , Line Steam Fl_
Steam Line- Coincidcnt '.:th T -aew
Coincident With teafm LI Hne Pr-esure-
and Four Loop Units

gi n Z-d

4-av or |CL3.3-255|

LnW (Thpen

These Functions (4.e and 4.f) provide closure of
the MSIVs during an SLB or inadvertent opening of
an SC relief or a safety valve, to maintain at
least one unfaulted SG as a heat sinkl fo- the
reactor and to limit the mVlass and energy release
to containment.

These Functions were discussed previously s-
Functions ;.f. and lg.

(continued)
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These Funetions must be OPERABLE' in HlOD~E 1-
and 2, and in AOD[ 3, when a secondary side break
or stuek open valve could result in the rapid
depressurization of thc stcam lines unless all
HSIVs arc closed and [de aetivated]. These
Functions are not required to be OPERABL[ in
HIODES 4, 5. and 6 because there is insufficient
energy in the secondary side of the unit to have
an -aeeideit-.-

g. Steam Line Isolation-"=llgh te-a Flow Cnd
With SafetY Iniection andL7 Coincident
With RTa_ I -1 I I - I f -r. - I - - - I I- - 4- - '%

This Function provides closure of the MSIVs
during an SLB or inadvertent opening of an SG |CL3.3-419|
relief or-safety valve to maintain at least one
unfaulted SG as a heat sink for the reactor-,-id
to limit the mass and energy release to ICL3.3-4181
eantaA-nfflen~.

APPLICABLE
SAFETY ANALYSES.
LCO. and
APPLICABILITY

97 Steamn Line isolation-, I I Li I I JU Iz a .

With Safety Iniectioen and Coincident Wit-h
-v LUOW LUVV (RI VV LUU0 UfljIIt-9 \U IbII UUI' L w Lo T o o p U n t ) (continued)

Two steam line flow channels per steam line are X3.3-239
required OPERABALE for this Function. These ape
combined in a one out of two logic to indicate
high steam flow in one stea-m line. The steam
flow transmitters provide control inputs. but the
eentrol function cannot cause the events t t ^ he
function must protect against. Therefore, tweo
ehannels are sufficient to satisfy Pedundancyx
requirements. The one out of two configuration
allowes online testing because trip of one high
steam flow ehannel is not sufficient to cause
-4initiation.

(continued)
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The High Steam Flow Allowable Value is a P JX3.3-239 I
lead steam pressure. The Trip Setpoint is
similarly ealulatedW.

With the transmitters (dp cells) typically
located inside the steam tunnels, it is possible
for themr to experience adverse environmental
conditions during an SLB event. Therefore, the
Trip Setpointsreflect both steady state and
adverse environmental instrument uncertainties.

The main steam line isolates eony-if the high
steamf flow signal eeeurs coincident wirth an SI
'sgn.13 etand-low low RCS average
temperature. The Main Steam Line Isolation
Function requirements for the SI Functions are
the same as the requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1.
SI, is referenced for all initiating functions
and requirements.

Two channels of Tavg per loop are required to be
OPERABLE. The Tavg channels are combined in a
logic such that two channels tripped cause a trip
for the parameter. The accidents that this
Function protects against cause reduction of Tavg
in the entire primary system. Therefore, the
provision of two OPERABLE channels per loop in a

g. Steam Line Isolation-"Hi4 h Stea' Flow' oincident*
With Saet -;ectop and (icoentnu edt

I~sLOWLo (T-wo Lo)op Units)2 (contin1L.ue)

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

two-out-of-four configuration ensures no single
random failure disables the TVg Low Loaw
- Function. The Tavg channels provide control

(continued)
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inputs, but the control function cannot initiate
events that the Function acts to mitigate.
Therefore, additional channels are not required
to address control protection interaction issues.

With the Tavg resistance temperature detectors
(RTDs) located inside the containment, it is
possible for them to experience adverse
environmental conditions during an SLB event.
Therefore, the &,].!h ,z_

reflects both steady state and adverse
environmental instrumental uncertainties.

ITA3.3-176 I

This Function must be OPERABLE in MODES 1 and 2.
and in MODE 3, when 1W, above EpQZFthe -P--2 |CL3.3-256
setpoint, when a secondary side break or stuck
open valve could result in rapid depressurization
of the steam lines. Below+P 12 this Function is
not required to be OPERABLE because the h |CL3.3-420|
High Steamf Flow coincident with Si Function

vpovxidcs the r-uirped prptetion. The Steam Line
Isolation Function is required to be OPERABLE in
MODES 2 and 3 unless EtUqaI4 MSIVs are closed
and [de activated]. This Function is not ICL3.3-2541
required to be OPERABLE in MODES 4, 5, and 6
because there is insufficient energy in the
secondary side of the unit to have an accident.

Hh. Steam Line Isolation =HiQh Hioh Steam Flow
Coincident With Safety Injection (Two Loop Units)

This Function provides closure of the MSIVs __ _3_419_1

during a iL05team 1ln break (or inadvPErtnt CL3-4-1.-
op^ning of a relief Or safety valv* ) to maintain
at least one unfaulted SG as a heat sink for the
reactor, and to limit the mass and energy CL3.3 418
release to containment.

(continued)
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APPLICABLE h. Steam Line Isola~ t-i-on- "4ih QStam Flow
SAFETY ANALYSES., G ee Withu4 Safety ln ' "i Lear Unis|

LCO, and (eontinued)-
APPLICABILITY

Two steam line flow channels per steam line are
required to be OPERABLE for this Function. These
are combined in a one-out-of-two logic to
indicate high steam flow in one steam line. The
steam flow transmitters provide control inputs,
but the control function cannot cause the events
that the Function must protect against.
Therefore, two channels are sufficient to satisfy
redundancy requirements.

The Allowable Value for OFS Hhigh §5team EIlow CL3.3-242
is a AP, corresponding to
full steam flow at Z3lLfull steampressue.-
The Trip Setpoint is similarly calculated. ITA3.3-176|

With the transmitters typieally-located inside
tit6JM-Tfthen steam tunnels, it is possible for
them to experience adverse environmental
conditions during an SLB event. Therefore, the ITA3.3-176
Trip GetpaintUbga-50ZV reflects both
steady state and adverse environmental instrument
uncertainties.

The main steam lines isolate ea-y-if the Mt
thigh Steam Eflow signal occurs coincident with
an SI signal. The Main Steam Line Isolation
Function requirements for the SI Functions are
the same as the requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1.
SI, is referenced for all initiating functions
and requirements.

(continued)
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This Function must be OPERABLE in MODES 1. 2.
and 3 when a secondary side break or stuek epen
valve could result in rapid depressurization of
the steam lines unless JetF4 MSIVs are closed
and [de activated]. This Function is not
required to be OPERABLE in MODES 4. 5. and 6
because there is insufficient energy in the
secondary side of the unit to have an accident.

ICL3.3-4191

ICL3.3-2541

APPLICABLE
SAFETY ANALYSES.
LCO, and
APPLICABILITY

(continued)

5. Turbine Trip and Feedwater Isolation

The primary functions of the Turbine Trip and JCL3.3-257
Feedwater Isolation signals are to prevent damage to
the turbine due to waater in the steam lines, and [[to

C CL3.3-405
the excessive flow of feedwater into the SCs.
TheseHJT.Functions are necessary to T257mitigate•
the effects of a high water level in the SGs, which
could result in carryover of water into the steam
lines and excessive cooldown of the primary system.
The SG high water level is due to excessive feedwater
flows.

The Function is actuated when the level in any SC
exceeds the high high setpoint, and performs the
following funcetions:

* Trips the main turbine:

* Trips the Eang iMFW2 pumps;

• Initiates feedwater isolation; and

* Shuts the MFW regulating valvesgMEj and the
MEVgbypass feedwater regulating valves.

(continued)
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This Function is actuated by ii-P HJ13SG Water ,3 2
Level -lligh lligh. or by an SI signal. The RTS a&se CL3-3257
initiates a turbine trip signal whenever a reaeter
trip (P 4) is generated. In the event of SI. the unit
is taken off linc and the turbine gencrator must bc
tripped. The MFW System is also taken out of
operation and the AFW System is automatically started.
The SI signal was discussed previously.

a. Turbine Trip and Feedwater Isolation -Automatic ICL3.3-257
Actuation Rel6UZLogic and Actuation Relay |CL3.3-238

L~h JPA3.3-4031
EL-ogic and Actuation Relay& consists of

the samc features and operatc in the same manner
as described for ESFAS Function 1.b.

: CL3.3-4231
gd~g'ezp3'l1JnS11Mtg239109La°2E19 ICL3.3-4E]

_ _ _ _ T ifiE4 y-al -e_£

to be f PERBLE )DES
s - e

fST!Co~~~~~au~na c~7

b. Turbine Trfitpand Feedwater Isolation= HlZ7h7Hiji
Steam Generator Water Level- Hiah "' i' h (P 14) |CL3.3-257|

This signal provides protection against excessive
feedwater flow. The -[&AS-SG water level

APPLIGABL-
SAFELTY ANALYSES,

b. Turbine Trip) and. Fedwater isolation-S affl--
r- -- -- 1.1 - - - I -- _ 1l~ 14 ;~ -t 4-, n 1 A
OU1rl11 dtULII v Wdtr I L.U V I i-11"ll 1,1U11 Il -1NF

(continued)
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[GO, and
APPLIUABI L TY

rinstruments provide input to the %edffa_=erSG
Wfat-her Le Control System. Therefore, the
actuation logic must be able to withstand both an
input failure to the control system (which may
then require the protection function actuation)
and a single failure in the other channels
providing the protection function actuation.

gChtYrL Systt Thus.Lt 5j2fet OPERABLE
channels are W ~fffclnfequ±t-ed to satisfy the L
requirements with a two-out-of-fe rL-e logic.
For units that have dedicated protection and
control channels. o nly three protection channels
arc necessary to satisfy the protective
re-uirements. For other units that have only
three channels, a
median signal sOelector is provided or
justification is provided in NiUREG 1218 (Ref. 7).

13.3-377

A3.3-176

The transmitters (d/p cells) are located inside
containment. However, the events that this
Function protects against cannot cause a severe
environment in containment. Therefore, the Trip
Getp 4nt&L:boLa1:Q reflects only steady
state instrument uncertainties.

FT

_n- ! ICL3.3-423I

U_-

(continued)
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c. Turbine Trip and Feedwater Isolation=Safety
Iniection |CL3.3-257|

Turbine Trip and Feedwater Isolation is also
initiated by all Functions that initiate SI~a
gthbSI•~Tghl. The Feedwater Isolation Function
requirements for these Functions are the same as
the requirements for their SI function.
Therefore, the requirements are not repeated in
Table 3.3.2-1. Instead Function 1. SI, is
referenced for all initiating functions and
requirements.

Tpie pand rFeedw r isolatiA+on runet r I j A m ,A A ACL3.3-42 31
be OPERABLE in HOBES 1 and 2 [and 33 except when all
IFIVs, 1 FRVs., and associated bypass valves] are
closed and [de activated] [or isolated by a closed
m fanual valv_] when the MFW System l is in operation and
the turbine generator may be in operation. In
.10DES [3,] 4, 5, and 6, the .PlFW Systeff and the turbie

SAFE-TY-ANALYSES--
rGO. and

APPLIGABILITY--

e . Turbine T rE, and F T. I eA

Iietion±Q (continucd)

gencrator arc not in service and this Function is no-
required to be OP[RABLF.

6. Auxiliary Feedwater

The AFW System is designed to provide a secondary side
heat sink for the reactor in the event that the MFW
System is not available. The system has gtwe motor |CL3.3-402|
driven pumpe and a turbine driven pump, making it
available during normal unit operation, during a loss
of AC power, a-loss of MFW, and during a Feedwater
System pipe break. The normal source of water for the
AFW System is the condensate storage tank (CST)

(continued)
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(noaffmally not safety related). A22oL low level in the
CST~thfP~hiigR~tt~RWEXaifaly will automatically _____

realign the pump suctions to the 'mushea+ CL3.-26
Serviee Water (gCIISW) System (safety related). The
AFW System is aligned so that upon a pump start, flow
is initiated to the respeetive-SGs immediately.

a. Auxiliary Feedwat-ef Aomatic Actuation IE..ice

and Actuation Relays (Solid State Protection ICL3.3-262|

Automatic actuation logic and actuation relays
consist of the same features and operate in the
same rmanner as described for ESFAS Function 1.b.

ab. Auxiliary Feedwater- Automatic Actuation RM1'Y CL3.3-238

and Actuation Relays- (alanee of Plant [FS

, actuation logicICL3.3-402
and actuation relays consist! of tO2 U2I tLy

~ PA3.3-4031

g72ibff the same features and operate in the
same manner as described for [SFAS Function 1.b.

be. Auxiliary Feedwater= §w:-LnWThoSteam Generator
Water
Level -= Lw Lw

02:3wI, gSG Water Level - Lw Lew provides
protection against a loss of heat sink. A feed
line break, inside or outside of containment, or
a loss of MFW, would result in a loss of SG water
level. [jhSG EWater [bevel - Los-ow LE 2ttrQfiCs
provides input to the feTg@tSG

(continued)
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APPLIGABLF
AFEY -ANAhLr
LG, anId
APPH-CAB±L4T

Steam Generator Waterc r. Xu. I lU Y I euwd~Uv LI-. -

Lvl -, =Lo Low (continued)

Level Control System. Therefore, the actuation
logic must be able to withstand both an input
failure to the control systems which may then
require a protection function actuations and a
single failure in the other channels providing
the protection function actuation. ffldJ1i-r9N

SyMtEG IThusV -thbeSeU OPERABLE channels rIl5SG
are 5Tffi-~lfet +red to satisfy the
requirements with a two-out-of-{eefw!ee logic.
For units that have dedicated protection and
control channels, only three protection channels
are necessary to satisfy the protective

requremet rFor otherp units that have only
three channels, a median signal selector is
provided or justifieation is provided in
neeewtnee7

13.3-377

With the transmitters (d/p cells) located inside
containment and thus possibly experiencing ,_ _

adverse environmental conditions (feed line ITA3.3-176
break), the I, Is co reflects
the inclusion of both steady state and adverse
environmental instrument uncertainties.

?gd. Auxiliary Feedwaterz-Safety Injection

An SI signal starts the motor driven and turbine
driven AFW pumps. The AFW initiation functions
are the same as the requirements for their SI
function. Therefore, the requirements are not
repeated in Table 3.3.2-1. Instead, Function 1.
SI. is referenced for all initiating functions
and requirements.

(continued)
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e . Auxiliary Feedwat-ef =Loss of Offsite Power ICL3.3-263

A loss of offsite power to the service buses will
bc accompanied by a loss of reactor eoolant
pumflping power and the subsequent need for s-me
mfethod of deay heat removal. The loss ef
offsite power is detected by a voltage drop an
each service bus. Loss of power to AithierA
*srvic1 bus w+ill start the turbine driven AFW
pumps to ensure that at least one SG contains
enough water to scrve as the heat sink for

APPIGABbE-
SAFETY ANALYSES,
LCI and
APPLIGABILITY

A 2 : r j. ._ - -. Ie . AUX1i iarv [ecwaden- .. of Offsite Power
(eantinued+

reactor decay heat and sensible heat recmoaval
following the reactor trip.

Functions 6.a through 6.eg must be OPERABLE in
MODES 1, 2, and 3 to ensure that the SGs remain the
heat sink for the reactor. Lo0 L &2SG Water Level
-eLow Lew in any operating SG will cause the fflteor ICL3.3-402|
driven AFW pumps to start. The system is aligned so
that upon a start of the pump, water immediately
begins to flow to the SGs. SC Water Level -Lew Lew in
any two operating SCs will cause the turbine driven
pufflps to start. These Functions do not have to be
OPERABLE in MODES 5 and 6 because there is not enough
heat being generated in the reactor to require the SGs
as a heat sink. In MODE 4, AFW actuation does not
need to be OPERABLE
because either AFW or residual heat removal (RHR) will
already be in operation to remove decay heat or
sufficient time is available to manually place either
system in operation.

(continued)
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,If. Auxiliary Feedwater =Undervoltage eBUs- NTmnd
d2g4212Vd 22)Rcactor Coolfant

A loss of power on the buses that provide power
to the MLW 5UiiumpYRGP& provides indication of a CL3_3_402_1
pending loss of NFWRGP-foeed flow in the RG-.
The pUndervoltage ROP-Function senses the voltage
oPdewnstream of each U,135i2:frRGP breaker. A loss

of power, or an open RCP breaker, on 1r5;j-t'_twe
or more RCPs, LfWlmpt' will start the turbine
driven AFW pump to ensure that at least one SG
contains enough water to serve as the heat sink
for reactor decay heat and sensible heat removal
following the reactor trip.

g. Auxiliary Feedwater= Trip of A44B-otfi Main
Feedwater
Pumps

A tTrip of &4b'oth MFW pumps is an indication of
a loss of MFW and the subsequent need for some
method of decay heat and sensible heat removal to
bring the reactor back to no load temperature and
pressure. A turbine driven__M__ pump _ equippedICL3_34021
with two prcssure switche a on the ntrol _

APPLICABLE. g. Auxiliapy Feedwater -TriD of All Man -eedwatep
SAFETY ANALYSES, Pu ..(cntinued)
LGO, and
APPLICABILITV line for the speed ontrol systeem. A low

pressure signal from either of these pressure
s&withes indieates a trip of that pumfp-. Motor.
driven MFW pumps are equipped with a breaker
position sensing device. An open supply breaker
indicates that the pump is not running. Two

(continued)
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OPERABLE channels per pump satisfy redundancy
requiroments with one out of two taken twice
1ogie. A trip of b2th&4 MFW pumps starts the
motor driven and turbine driven AFW pumps to
ensure that at least one SG is available with
water to act as the heat sink for the reactor.

Functions 6.$ and 6.gg must be OPERABLE in MODES 1
and 2. This ensures that at least one SG is provided
with water to serve as the heat sink to remove reactor
decay heat and sensible heat in the event of an
accident. In MODES 3, 4, and 5. the RGPs-and-MFW |CL3.3-402|
pumps may be normally shut down, and thus neither Ltke
pump trip +s o-r|,7,tm indicative of a
condition requiring automatic AFW initiation. E CL33 2

UtD21Xg355iu~~t10tt~t5#i Il|~C1 I02S eF CL3.3-272

.Po VMpSA IL" -donn~t'kei7F',-d Vi'i nse-1 ~i Tc 7.h- i
ffis g.n Hopper__ ;-Q-0A 29DRER usEV'

h. Auxiliary Feedwa1tei
Suction Pressuree -H

=Pumnl Suct-ion Tpansfe- en

CL3.3-266

A low pressure signal in the AFW pump suction
line protects the AFW pumfps against a loss of the
normal supply of water for the pumps. the CST.
:Two pres.ur switehes are leated on the AN pumflp
suction inme from the UT . A low pressure signal
sensd by any one of the switehes wuill auV th eI
flmrgcn eneysupply of water for both pumSps to be^_ tt A \ t n _ s ~~~~. _ -9 | - 4 . +- t ; .. PA

aligned, or .ausc the AFW pumps to stop unt tho I I A IA

eflmcrgeney seourc of water is aligned. [SW
(safcty grade) is then lined up to supply the AFW
pumfps to ensure an adequate supply of water for-
the AFW System to maintain at least one of the

(continued)
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SCs as thc heat sink for reactor dceay heat and
soensible heat removal.

Singe the detectors arc located in an area not
affected by HEL~s or high radiation. they will
not experience any adverse environmental

APPLICABL[ h. Auxiliary Fecdwater -Pump cSetien Transfer an
SAFETY ANALYSES Suction Preosuro=Low (continued)
LCO. and
APPLIGABILITY conditions and the Trip Setpoint refleets only

steady state instrum^nt uncertainties.

This Function must be OP[RACLC in H99DEG 1. 2.
and 3 to ensure a safety grade supply of water
for the AFW Syst-m to maintain the SCs as the
hcat sink for the reactor. This Function does
not have to be OPERABLE in HlODES 5 and 6 beeause
there is not enough heat being generated in the
reactor to require the SOs as a heat sink. In
MODE 4. AFW autolatic suetion transfcr does not
need to be OPERABLE beeause RIIR will already be
in operation. or sufficient time is available to
placc RIIR in operation, to remove decay heat.

7. Automatic Switcover to Containment u|CL3.3-267

At the end of the inje^tion phaoe--of a LOGA, the nlT

will be-nearly cmpty. Continued cooling must be
poie b ^the~ EGGS ton reflee dee~ayn heat. The _..re

of water for the EGS pufps is autofmatically switched
to h^ containment recirculation sump. -Th^ low head
residual-heat removal (RIIR) pumps and containment
spray pumps draw the water from the containment
recirculation sump. the RHR pumps pump the water
through the RIR heat exchanger. inject the water back
into the RCS, and supply the cooled watcr to the other

(continued)
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A, . . . . _ _ _ S I_ _ nl I T . _ 1 1_ _

LDW ,UIIIFU3. J ii I IUA J V %_I I I Uill Il lk. I\YsJ I LIU 1LI I

_ -- l- ... LL .IA nt ,I rr 1:
:1 .... i .rmi.r . Irn rII .r~r P 1 2r :12 r r ] ~ . . . .AIIIJ ... ' *I 1AL J. .. . LAI . .&.~¼ I.LI IL. . .. *II I ...I~ LI I I. . L.

-- U I -2 I 111. I .

rE~s1_ A ---nm

OUII IIIU4 U - - I UbI I Vl .. .11 I\1 1. I 11P 1w I U

-- 4- - 4i ^,,m n- 'l In lm- .-- - -j - I -C ----
pVI I IL UdlillyJ LU ol 1i 1 MM ptt UIIpo UI U d IV= U01 =! t
cooling capability. For similar reasons, switchover
must not occur before there is sufficient water in the

ntainfment sum4p to support [SF puep sution.
Furthermflere, early s h r must not occur to ensure
that sufficicnt borated water is injeeted fprom the
RWST. This ensurcs the reaeter refmains shuft down i-n
thc reeirculatien ffldc.-

Annl TreAnl r
I . . 1 rs I 1 oA _ _1 ____ 1: _ o

A-l I L J UFUUL U . riULUIIIU LI I U JVY I I. IU V rU ILIU %UU I IU I I Iui ILI. JUIIIU

SAFETY ANALYS[ES Automatic Actuation LoQic and Actuation RelaYs
LGG, anrdl

APPLICABILITY Automatic actuation logic and actuation relaya
_entinu ed) consist of the sahnmA features and operate in the

same m__ anner as described fo Es Funct 1A
L A. Am +; c~- - - . .,; -I + A 4 m

. t~~~ } .

Jup=Refuellne W.ater '^to,1rage Tank (RWST
beeT=Loaw Low Coincident With Safety lnleetion
and Coincident With Containmfent eU". Lcec =I I W

n.._; 4-4 -44- -- P+; A- I rl(i 4- o nialc,- ;_
U I I'" ZI l. II IJ... IUII F-I o UW . LUUI I, I11s I WJ I 1-

the source of water for all EGGS pumA ps. A low
low level in the RWST coincident with an SI
^innl rn-iloJ - JI L non .4nILin-i n ln--C nf
o tj-l I Ul UV , Iur iUI I~u l~lUsTJ II, I vo "IV vI

- r
VU L 1 1 UIr' Ail _L.L. f A i A r tA. I . LiI i l t A AU U I U

the injection phase of the LOCA. The RNST is
equipped with four level transmitters. Thee

9.I .n4wi - nn n r nll.JI I fIlng=tA innrl
, u,,.,, . bbu. o 1UI WV IU£; IIU WU.b Ul WU~LI l,.

Therefore, a two out of four logic is adequate to
initiate the protection f11unct-5ion actuation.
.A.Uhn-inh rnnl: *hpzp r-hi;nnz1Q h trnwd hor- mffir-irnict
l.. .w. . -:y v. e -1 " -- ., -v .. 1u .- .) wv "- v vv -- A -- . . I - 1 . >,

a fourth channel has been added for increased
,relabi-l-iy-.

(continued)

WOG STS Rev 1, 04/07/95 B 3.3.2-52 Markup for PI ITS Part E



ESFAS Instrumentation
B 3.3.2

BASES |PA3.3-356|

The RWST - Low-
L.- . L.A-L - -

Low Allowable Value/Trip Setpoint
n <- A lj 'I - l . - 1 4m 4 T hI - AlI l 1. ;m;+I '4

lIU..) LJULPP p~

- J r
ul lu Au I I lll . I I 0P II I' I ilP I i..

it teleeted tO ensure 5WteniOVer Oeeturs bei:Off
the RWST empties, to prevent EGGS pumfp daffagc.
1ke upper limfit is selected to ensure enoughi
berated water is injected to ensure the reactor
remains shut down. 1 high limit also ensures
adequate water inventory in the Oontainmflent sump
to provide [GGS pumfp su1tion.

T- Jf__;| 4-
hIP ta ariePPLAA dP I U IdcaPc^. Ml an d ara Jt
.,ff'-,t'0. hv WI PC n-'r nnv-t .:irzrmlnt hinh
uP I I ,.Su ujy ,,, 4 UP v, JL ,v. 1P, PP , t, l

radiation. Thus, they will not experience any
adverse ena viromlental conditions and the Trip
Setpoint reflects only steady state instrumfent
uncertainties.

AtitrmrQtir-sitrhr'i r pppr'i P -n1ii i^f *-h- PUC.T lrvAUIUIU ..-
1-. I. 1 -- -^1 _.: -- I - - -, - -:A _4 *. .44.-I- CT

.I I -
Th;. r

Iv l W II I lyr I IU i P UIZ UII LI PI VV1 I l I I. IPPP
prevents accidental switehover during normal

Anr-IrN T/'ArlI r A- A I . I~- ;_ . Z2 I;-.L. s r_; >; _mr._;
Ali I L UP'L)LL_
- A .r \ A. Kl I 11 -

v , v .

+-rf5^zn WA~reAPr.Anr T (Dn f CTe;'.41 1 I Y ArlAI Y'.l '. I t.llmn
IAI .A I I -1L I - I
I -.̂  ,1. I Al .- I I . . I' J.._.L_ A I-; I h C .. A_.. T.-.

_ I n-l . n^^ . n.r.nn w - ~.~.. . .n~r n nrn
LA.U, Ullu

-1~ TP-1- TTV

LP.Z V I i LUVVV L-VX "I II 1i I U ;I i 7i.

Iv -:_ X . I: - - I_ :

wv .... . 11] s i i. v ..... -t ... t

I - - . I~

A!-f'i'Lt\blLIU I and '"inci7ert With eintainent t= 4+Et4
,e+antinued,

A _ _ _1._ *I . :]_ 1. .
'-rnr--r, 'n i- '1 'rn I -t- * l -w r P I UPl .P.

EGGS puffips if
fpeffloan-effmpt-y
c- . ,; _ . _ ._;

I UPl. I tU I VWV P Pk.. AU V I U., lA I U UUII U %.

th^-v Apo AttPmntinAR tn. tAl-' Qirthinn
-- j §4 u .. w u_ -sll fityv .-o u v4u
ream - hL_ -11oo se vnaIlillFS I llfa .1111 FUFl.ll If- 4WI I FFlFiEff'F'.m LApIr . PPP,. UurA LumIiU L, P%, .4 VI P L, PAU VI-$

;_m r -_ 4h_ Cty r.. ; >
_F llnrrrnn r^nnzrnmPnr- Tnr rnn .l b llnrrQnn- nr_p u I plk.L P U I I-I IJU I I CPII l I " -T V P i v i ... u1a .

i -h" u Ii m - n h ricli r m '0 i-h - jr Cu i i . . i i P. P o P ui P i P UP P 6. PP iu i i�Ul.l� U� %,11� Owl .J.L

-.- -rt_ -.- - �t__ _.__
P U u I UPP. P P.1 i P UP 't , P.PPt rt M qu 1 Iilr it l Ur n fluL

repeated in Table 3.3.2 1. Instead, Function 1,
Si, is referenced for all initiating Functions
and requirements.

(continued)
t
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Reviewer's Note; In some units, additional
protection from spurious switehaver is provided
by requiring a Containment Sump Level -llih
signal as well as RWST LycvI-Lew Low and SI.
This ensures sufficient water is available in
containmffent to support the reeirculation phase of
the accident. A Containmclnt Sumfp Level -lli-gh
signal must be present, in addition to the Si
signal and the RWST Level--Low Low signal, to
transfer the suctions of the RHIR pumfps to the
containment sump. Thc containment sump is
equipped with four level transmfitters. These
transmitters provide no control functions.
Therefore. a two out of four logic is adequate to
initiate the prateetion function aetuation.
Although only three channels waould be sufficient.
a fourth ehannel has been added for increased
rcliability. The containmcnt sump level Trip
etpeiintl/llowable Value is selected to ensure

cnough borated water is injected to ensure the
reactor remains shut down. The high lim-it als
ensures adequate water inventory in the
containment sump to provide [ccS pump suction.
The transmitters are located inside containment
and thus possibly experience adverse
EnvIiromental conditions. Therefore. the trip
setpoint reflecets the inclusion of both steady
state and environmfflental instrument uneertaintics.

Units only have one of the Functions, 7.b or 7.c.

APPUCGABLE-
SAFETY-ANALYSES,
LCO, and
AnnLTPAB±LITr y
"n I I V nlun I

h P Al 't AMA:� i - !ZA ;i 4--r-lq A; 9-10 :� A CAIQ:� M i nmpni:
�, W. I U... *~ ~ 1 I,, US*.V .* LA) AJI-lU ,IIIIU iIL.,

(eeni~tntedO

(continued)
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These Auein ffT;A lust be OPERABLE in ' 9ES rc 2

3, and 4 when there is a potential for a LOCA to
occur, to ensure a continued supply of water for
the [CCES pumps. These Functions are not required
to be OPERABLE in HlODES ' and 6 beeau~e there is
adequate time for the operator to evaluate unit
conditions and respond by manually starting
systems, pumps, and other equipment to mitigate
the consequences of an abnormal condition or
accident. System pressure and tcmnperature ar
very low and mflany [SF caomlponents are

prevented from actuating to prevent inadvertent
Averpressurization of unit syste.Ams.

fl r-.- 2 . i A I v r t - - - I A 1 _ T s q |

0 . Fro J neereel bafeb, I eature Aetuati an bysieffl f ger I aeks -

To allow some flexibility in unit operations. several
-interlociis ape included as part of the ESFSA. These
intepleeks permit the operator to bloek some signals,
autom + atricAally enable Ather signals, prevent soAmeA
actions from occurring. and cause other actions to
occur. The interlock Functions back up manual actions
to ensure bypassable functions are in operation under
the conditions assumed in the safety analyses.

a. [ngineered Safety Feature Actuati
T T AAtr

CL3.3-2311

The P 4 interlock is enabled when a reactor trip
breaker (RTB) and its associated bypass breaker
is open. Once the P 4 interlock is enabAed,
automatic SI initiation is bloceed after a
[ ] secbnd time delay. This Function allows
operators to take m^anual control of Si systems
-after the initial phase of injection is complete.
:Once SI is blocked, automatic actuation of SI

(continued)
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cannot occur until the RTBs have been manually
closed. The functions of: the P 4 interleek are.

APPLUGABLE-
SAFETY ANALYSES.
LGO, and
APPLIGABILITY

r- _~ - _ A A- _ A A t- - _ I - r _ . A .: _._ . ._

Et. tnqineerea -- ae't" leature Aetuation byte
-IICteIVeekr TriU. P 4 (continuedU

* srl . n ms. r .. II ... n. n.

isolate MFW with ci ient low -T -

Prevent reactuation of SI after a manual
reset of Sdmt

9 Transfer the steam dumfp fromf the la
rejection controller
controller; and

te the unit trip

Prevent opening of the MFW isolation valves
if they were deAe an Si or SG Water
Leel -lih High

Each of the above Functions is intcrlocked with
P 4 to avert or reduce the continued eooldown of
the RCS folloing a reaetop trip. An exeeAs1 ,

oldown of the RCS following a reactor trip
could cause an insertion of positive reactivity
with a subsequent increase in generated power.
To avoid such a situation, the noted Functions
have been interlocked with P.4 as part of the
design of the unit control and protection system.

None of the noted Functions serveos a mitigation
function in the unit licensing basis safety
fanalyses. Only the turbinc trip Function is

explicitly assumed since it is an immediate
consequence of the reactor trip Function.
Ncither turbine trip, nor any of the other four

(continued)
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Functions associated with the reactor trip
signal, is required to show that the unit
licensing basis safety analysis acceptance
eriteria are'not excceded.

The RT-B position switches that provide input to
the P 4 interlock only function to -nIrgizc Vr
de energize or open -or cl se cntacts.
Therefore. this Function has no adjustable trip
setpoint with which to associate a Trip Setpoint
and Allowab-lV Vave.-

APPLGABbF-
SAFETY-ANALY&SES,
LGO,-an~d
APPL-IGABIh-IT-Y-

r_ �: -1 t£ _ .I . r_ _ . A _ I _ _ 1 -
It. LflUjfljeFlCF f] '~RT-PTV I PAT"IPP~ AF-ii!l~tm n ,SZ; qmm

_ . _

i1 erleeka = Reactor Trip. IP4 (continued)

This Function mfust be OPERABLE in P1O9ES 1, 2.
and 3 when the reactor mlay be critial or
approaching criticality. This Function does not
have-to be OPCRAvLC in H1ODE 4. 5 or 6 because
the main turbine. thc HFW Systemf, and the Steam
Dump System are not in operation.

b. FncfIneercd Safety Feature Actuation Syste2
interleeka =Ppessurizer Pressure. P-11

Thc P 11 interlock permits a normal unit cooldown
and depressurization without actuation of SI or
main steam line isolation. With two-out of three
ppre~s~uper pressure channels (diseussed
previously) less than the P 11 setpoint. the
operator can manually block the Pressurizer
Pressupe-Low and Steam Line Pressure-Lew SI
signals and the Steaff Line Pressure--sLowea
line isolation signal (previously discussed).
When the Steam Line Pressure-Low steam line
isolation signal is manually blocked. amain

(continued)
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stam; isolation signa! an Steafm Line
P *es re-Negative -R _te- cligh is enabled. Thins
provides protection for an SLB by cleoure of thc
HS+Vs. With two out If three pres.uri
prcssure channels above the P 11 setpoint. the
Pressurizer Prcssure-Low and Steam Line
Ppessuee-Low SI signals and the Steam Linc
Pressue -Lew steamf line isolation signal ape
automatically enabled. The operator can also
enable these trips by use of the repet Av1
manual reset buttons. When the Steam Line
Ppe e-Low steam line isolation signal is
enabled, the main steam isolation on Steam Line
Prestse-Nega-tie-Rate-te-igh is disabled. The
TI~ I epen souesf syuG e i \Uts~I nyl IsIoeuIady state 1

insT ent uncertainties.

This Function mflust be OPERABL[ in MOD[S 1. 2.
and 3 to allow an orderly cooldown and
deppes __ iza;_ en ; th uni witeu the-s ;-n.4+>

actuation of SI or m lain steam l isolation. This
Function does not have to be OP[I BL[ in MODE 4.

ep-Ceek. -PpessurIzer Pressure. P 1 r
ECee+titnuI e

APPHILICABLE
SAFETY ANALYSES,
LCD, and
APP! TAflTI TTY

b.

S. or 6 because system pressure must already be
below the P 11 setpaint for the requirements Io
,the hcatup and cool ldwn curves to be m1et.1

_1 rru - rI r A - I - I I _ w_r n- -r--- - .f T 21 f.l" _ .LtI_ IT '- .fl '

On increasing reactor coolant temperature, the
P 12 interlock reinstates SI on High Steam Flow
C oineident With Steam Line Ppessure- Lew -o
Coincident With M-Low Low and provides an

(continued)
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arming signal to thc Steam Dump System. On
de rca sing reactor eeolant tefmperature. the P 1-2
interlock allows the operator to manually block
SI an High StCam Flow Coincident With Stcmn Line
Ppesurpe-Low or Coincident with T -hLew- Low. On
a decreasing temperature. the P 12 interlock also
removes the arming signal to the Steam Dump
System to prevent an excessive cooldown of the
RCS due to a malfunctioning Steam Dump System.

joe-~i used as an indication of bulk RCS
Sinec ~
temperature, this Function meets redundancy
requireme ts with one OP[RBL[ channel in each
loop. In three loop units, these channels are
used in two out of three logic. in four lope
units, they are used in two out of four logic.

This Function must be OP[RABL[ in HOD[S 1. 2.
and 3 when a secondary side break or stuck open
valve could result in the rapid depressurization
of the steam lines. This Function does not have
to be OPERABLE in Pl9DE 4. 5, or 6 because there
is insufficient energy in the secondary side of
the unit to have an accident.

The ESFAS instrumentation satisfies Criterion 3 of [O2CR
5036XU'2)sy9'thc NRC Pol icy Statement.

ACTIONS A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.2-1.

In the event a channel's Trip getpointltiS found
nonconservative'with respect to the Allowable Value, or |PA3.3-384

(continued)
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the transmitter, instrument Stoop, signal procczsing
-ecetfewice. or bistable is found inoperable, then all
affected Functions provided by that channel must be declared
inoperable and the LCO Condition(s) entered for the
protection Function(s) affected.-

When the Required Channels in Table 3.3.2-1 are specified
(e.g., on a per steam line, per loop, per SG, etc., basis),
then the Condition may be entered separately for each steam
line, loop, SG, etc., as appropriate.

When the number of inoperable channels in a trip function
exceed those specified in one or other related Conditions
associated with a trip function, then the unit i-slaiy2
outside the safety analysis. Therefore, LCO 3.0.3 should be
immediately entered if applicable in the current MODE of
operation.

Reviewep's- Note: ropta+>; LGO rG rmpletJn Tamns are base At
approved topical reports. In order for a licensee to use
these ties, the licensee must justify the Co mrpletine Times
as required by the staff: Safety [valuation Report (SER) forp
the topical report.

Al

Condition A applies to all ESFAS protection functions.

Condition A addresses the situation where one or more
channels or trains for one or more Functions are inoperable
at the same time. The Required Action is to refer to
Table 3.3.2-1 and to take the Required Actions for the
protection functions affected. The Completion Times are
those from the referenced Conditions and Required Actions.

(continued)
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ACTIONS B.1. B.2.1 and B.2.2
(continued)

Condition B applies to manual initiation of:

* SI:

* Containment Sprayr(CSJ:rY
Phase AB IoltioWmn. _IsolationT__-_____

ICL3.3-2529

* Phase C Isolatioan. ICL3.3-359]

This action addresses the train orientation of the 2
Log1?SP' for the functions listed above. If a channel or
train is inoperable. 48 hours is allowed to return it to
an OPERABLE status. Note that for containment spray and ICL3.3-246
Phase B isolation, failure of one or both ehannels in one ICL3.3-252
train renders the train inoperable. Condition B.
thereforec, enceompasses both situations. The specified
Completion Time is reasonable considering that there are two
automatic actuation trains and another manual initiation
'g-hjaTtrain OPERABLE for each Functionl li~f5)3. and
the low probability of an event occurring during this
interval. If the :anl@atffa~ cannot be restored to
OPERABLE status, the unit must be placed in a MODE in which
the LCO does not apply. This is done by placing the unit in
at least MODE 3 within an additional 6 hours (54 hours total
time) and in MODE 5 within an additional 30 hours (84 hours
total time). The allowable Completion Times are reasonable.
based on operating experience, to reach the required unit
conditions from full
power conditions in an orderly manner and without
challenging unit systems.

(continued)
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C.1. C.2.1 and C.2.2

Condition C applies to the automatic actuation OFfylogicICL3.3-238
and actuation relays for the following functions:

* SI;

* Centainmient Spr-ay; L

* Phase AGIs&lati9-efi-- CL3.3-252

ACTIONS CG. C.2.1 and C.2.2 (continueOd)

Phaoe B Isolation; and

Automatic Switchover to Containment Sump. ICL3.3-2671

This action addresses the train orientation of the 2Etjrei
->-itSSP and the rstr and slao rcla,;,y, . If one train is

inoperable, 6 hours are allowed to restore the train to
OPERABLE status. The specified Completion Time is
reasonable considering that there is another train OPERABLE,
and the low probability of an event occurring during this
interval. If the train cannot be restored to OPERABLE
status, the unit must be placed in a MODE in which the LCO
does not apply. This is done by placing the unit in at
least MODE 3 within an additional 6 hours (12 hours total
time) and in MODE 5 within an additional 30 hours (42 hours
total time). The Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.

The Required Actions are modified by a Note that allows
one train to be bypassed for up to f43 hours for -CL3.3-2211

(continued)
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surveillance testing, provided the other train is OPERABLE.
This allowance is based on the reliability analysis
assumption of WCAP-10271-P-A (Ref. §8) that 4d hours is the
average time required to perform ri1ol rainehe='
surveillance.

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

Condition D applies to:

* Containment Pressure- High 1:

* Pressurizer LMW:Pressure-Low (two, three, and four

* Steam Line LBbw Pressure- hew;

Steam Line Differential Pressure -High;

* lHigh Steam Flow in Two Steam Lines Coincident With
Tis-Low Low or Coincident With Steam Line
P rfe 5±u rte - L-nC§

CL3.3-255

ICL3.3-222

ACTIONS D.1. D.2.1. and D.2.2 (continued)

* eK° Li" ff M MhhVW1Containment
Pressure-lligh 2;

Steam Line Pressur e-Negeaive Rat -IE- - 1 1 I9hll

* _, High Steam Rlw Coincident With Safety
Injection Cai nci dent With T I-ew -Law

CL3.3-255

JX3.3-239

* High High Steam Flow Coincident With Safety Injection:

(continued)
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* ligh Steam Flow in Two Steam Lines Coincident With CL3.3-255
T'n-Lew Law;-

* WL'gjjWSG Water lever-Lf - Low (two, three, and four
loop units); and

SC Water level ]High High (P14) (two, three, and four
loop units).I

If one channel is inoperable, 6 hours are allowed to restore
the channel to OPERABLE status or to place it in the tripped
condition. Generally this Condition applies to functions
that operate on two-out-of-three logic. Therefore, failure
of one channel places the Function in a two-out-of-two
configuration. One channel must be tripped to place the
Function in a one-out-of-three configuration that satisfies
redundancy requirements.

Failure to restore the inoperable channel to OPERABLE status
or place it in the tripped condition within 6 hours requires
the unit be placed in MODE 3 within the following 6 hours
and MODE 4 within the next 6 hours.

The allowed Completion Times are reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems. In MODE 4. these Functions are no
longer required OPERABLE.

The Required Actions are modified by a Note that allows the
inoperable channel to be bypassed for up to f4i hours for
surveillance testing of other channels. The 6 hours allowed
to restore the channel to OPERABLE status or to place the
inoperable channel in the tripped condition, and the 4 hours
allowed for testing, are justified in Reference 8.

(continued)
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ACTIONS E.1k971WET 72. E.2.1. and E.2.2
(continued)

Condition E applies to-

* Contai nment SprayC$ hTjE Containment
Pressure- High 3 (ligh, High) (two. three. and four
loop units): and

* Containfncnt Phaso B Isolation Containment Prcssure- ICL3.3-252|
High 3 (Hligh, igh).

None of these signals has input to a control function. JCL3.3-401
Thus, two out of three logic is necessary to meet aeeeptablc
protective rcguircmcnts. However, a two out of three design
vould requi.re tripping a failed ehann4-.Cot~LDy: ,

-gUd-T -S- t-t2j CL3.3-2221
pg!a e nt/t"nl Srloe~~ lWlth222oSthlf-}.2 gag

n rac ,p *L61a'hEM 7,t
sc~od-s This is undesirable because a single failure
would then cause spurious containment spray initiation.
Spurious spray
actuation is undesirable because of the cleanup problems
presented. Therefore, these channels are designed with
two out of four logic so that a failed channel may be
bypassed rather than tripped. Note that one channel may be
bypassed and still satisfy the single failure criterion.&J:

195 E 2EEML% E

I c~tLi2q2C Furthermore, with one channel bypassed, a
single instrumentation channel failure will not spuriously
initiate containment spray.

To avoid the inadvertent actuation of containment spray ef9d
Phase B containment isolation, Bathte inoperable channels
should not be placed in the tripped condition. Instead ICL3.3-2221

(continued)
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±t--- is bypassed. Restoring the channelL to OPERABLE
status, or placing the h innoperable channel in the
bypass condition within 6 hours, is sufficient to assure
that the Function remains OPERABLE and minimizes the time
that the Function may be in a partial trip condition
(assuming theMinoperable channel has failed high). The
Completion Time is further justified based on the low
probability of an event occurring during this interval.
Failure to restore the inoperable channelin to OPERABLE
status, or place PId+ in the bypassed condition within
6 hours, requires the unit be placed in MODE 3 within the
following 6 hours and MODE 4 within the next 6 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required unit conditions from full
power conditions in an orderly manner and without
challenging unit systems. In MODE 4, thyese Functions am
aee no longer required OPERABLE.

AGT-IONS- r- - r- It -1 _# - ^. ^. N f of + - ----. BA - \
I I~. I I , I Ian . ..A} . .. .. .^=n I

\ Ww1 . v . . >vu } E[
The Required Actions are modified by a Note that allows ene

t channel to be bypassed for up to E4J
hours for surveillance testing. Placing a second channel in
the bypass condition for up to 4 hours for testing purposes
is acceptable based on the results of Reference §8.

F.1. F.2.1. and F.2.2

Condition F applies tot

L3.3-222

Hanual Initiation ef Steam Line iselatien: JCL3.3-223

Ie^-- of ffsAte Peweet,
ICL3.3-263

(continued)
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Auxiliary Feedwater Pump Suction Transfer on Suction ICL3.3-266
Pressufce-Low; and

P 4 Interlock. ICL3.3-231I

For the Manual Initiation and the P 4 Interlock Functions,
this action addresses the train orientation of the SSPS.
For the Less of Offeite Power Function, this actio-n
recognizes the lack of manual trip provision for a failed
channel. For the AFW System pump suction transfer channels.
this action recognizes that placing a failed channel in trip
during operation is not necessarily a conservative action.
Spuriou5 trip of this function could--align the ANW Gystemn to
a sourpe that is not immediately capable of supporting pump
suction. If a train or channel is inoperable. 48 hours is
allowed to return it to OPERABLE status. The specified
Completion Time is reasonable considering the nature of
these Functions, the available redundancy, and the low
probability of an cevent occurring during this interval. If
the Function cannot be returned to OPERABLE status. the unit
mfust be placed in HlOBE 3 within the next 6 hours and HlODE 4
within the following 6 hours. The allowed Comfpletion Timfes
are reasonable, based on operating experience. to reach the
required unit conditions from full power in an orderly
manner and wit,1-hout1E challenging unit systemfs. 4n MADE 4. the
unit does not have any analyzed transients or conditions
that require the explicit use of the protection functions
noeted-abayc-

ACTIONS G.1. C.2.1 and C.2.2.2
(econtiInued) 4CL3.3-238

Condition C applies to the automatic actuation Eey3logic
and actuation relays for the Steam Line Isolation
hTurbine Trip and Feedwater Isolationv-3 and AFW actuationICL3.3-227|

Functions.

(continued)
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The action addresses the train orientation of the P CL3.335
L for these
functions. If one train is inoperable, 6 hours are allowed
to restore the train to OPERABLE status. The Completion
Time for restoring a train to OPERABLE status is reasonable
considering that there is another train OPERABLE, and the
low probability of an event occurring during this interval.
If the train cannot be returned to OPERABLE status, the unit
must be brought to MODE 3 within the next 6 hours and MODE 4
within the following 6 hours. The allowed Completion Times
are reasonable, based on operating experience, to reach the
required unit conditions from full power conditions in an
orderly manner and without challenging unit systems.
Placing the unit in MODE 4 removes all requirements for
OPERABILITY of the protection channels and actuation
functions. In this MODE. the unit does not have analyzed
transients or conditions that require the explicit use of
the proteetion Fjfunctions noted above.

The Required Actions are modified by a Note that allows one
train to be bypassed for up to E4]8 hours for surveillance CL3.3-224
testing provided the other train is OPERABLE. This
allowance is based on the reliability analysis (Ref. 58)
assumption that 84 hours is the average time required to
perform lT 'opi ittafwiennc surveillance. |CL3.3-359|

I1T1. 1 an !.-:L

Condition HIapplies to the automatic actuation logic and
actuation relays for the Turbine Trip and Feedwatcr L ,3-2251
Tinolatio~n Funcgrtion. F

This action addresses the train orientation of the SSPS and
thE master and slave relays for this Function. If one trait
is inoperable. 6 hours are allowed to restore the train to
Onr-lAni r 4-,4-ti, or th- -iqt- rmtie h2 nlnra ol in Mflfl 2 within

R

VA L.1 V-%UL.,- O klu L16 3 VA l 'i i Ha Al, A LI . LI U s F A L II (c nti n1 e d ) I

(continued)
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sh 41 X 1. ,4I - .~. h _- I -- -I_ r- _l :. -I- T:__- -1 1_:_

rit TO I I OW1ft n Hinurs. Iwe bemplieton lime Tor restoring a
train tonrn~ GP rAE s>tau is reaonale cons;en that

there is another train OP[RABL[. and the low probability of
[H 1 -. A 1I ,)A rT nl

at l l l lzl\-
At.l lkiif I r. | .Irlel 1l ,- * r rshil Irillrzrl j
I - I U -J upi� iii� "�WliL'JIIU�.Uj

I I _

- - -1 - -- ---. .--- -- -1 1-1 -- - -
Ull VI I - UI I II I II I II I.1 II& h .1 I VU I. I11; U I IUVVFU

Completion Time of 6 hours is reasonable, based on operating
cxperience, to reach MOD[ 3 from full power conditions in an

pderly m __anner and without challenging unit systm^s. These
Functions are no longer required in HlODE 3. Placing the
unit ifl MODEr _mt3 refles -all eqipement fopr OPERABILTYlfTV
the protection channels and actuation functions. In this
HOB[, the unit does not have analyzed transients eor
conditions that requirc the explicit usc of the protection
functions noted above-.

The Re-uired Actions arc modified by a N^te that allows one
train to be bypassed for up to [4] hours for surveillance
testing provided the other train is OPERABLE. Thi;
allowancc is based on the reliability analysis ffcf. 3)
assumption that 4 hours is the avcragc time required to
perform channcl su.v_.illane.

G±.1 and G±.2

Condition G+ applies to-
ICL3.3-2251

-- S--J Ni7kHfj SG Water Level -IHigh lligh (P 14) (tw&o,
three, and four loop units); and

Undervoltage Rcactor Coolant Pump. ICL3.3-2261

If one channel is inoperable. 6 hours are allowed to restore
one channel to OPERABLE status or to place it in the tripped
condition. If placed in the tripped condition, the Function

(continued)
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is then in a partial trip condition where one-out-of-two-eif
one out of three logic will result in actuation. The 6 hour
Completion Time is justified in Reference 58. Failure to
restore the inoperable channel to OPERABLE status or place
it in the tripped condition within 6 hours requires the unit
to be placed in MODE 3 within the following 6 hours. The
allowed Completion Time of 6 hours is reasonable, based on
operating experience, to reach MODE 3 from full power
conditions in an orderly manner and without challenging unit
systems. In MODE 3, th1ese Functione ftrie no longer
required OPERABLE.

ACTIONS G-.1 and G+.2 (continued)

The Required Actions are modified by a Note that allows the
inoperable channel to be bypassed for up to F4J hours for
surveillance testing of other channels. The 6 hours allowed
to place the inoperable channel in the tripped condition,
and the 4 hours allowed for a second channel to be in the
bypassed condition for testing, are justified in
Reference §8.

rdE220~ nCL3.3-226

(continued)
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___RneqLJ 7F j 1j ed~b
P-yp- *s kse -gX,

9 "J.1I and flJ. 2

Condition ~- applies to the AFW pump start on trip of
bN6th&~4 MFW pumpsErid 'CL.322

This action addresses the train orientation of the GGPS far
the auto start funetion of the ANW System an less of all HFW
ptfiipes-:-The OPERABILITY of the AFW System must be assured
by allowing automatic start of the AFW System pumps. If alCL3.3-4021
channel EC1~~tl Ihis inoperable, 48 hours are allowed
to return it to anl OPERABL[ status. if the function cannot

place the unlfit in H10DE 3. T-he allewed Cefmpletien TFimce of
6 hours is reasonable, based on operating experience, to

and WItIhout challenging unit systems. in PIGD[ 3. the unit
does not have any analyzed transients or conditions thatW L

require the explicit use of the protection functio41n nated
aid.... The allevwanee of 48 hours to rcturn the train to an
OP[RAL[-LLL statuLs is justified in Referenee 8.

(continued)
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K.1. K.2.1 and K.2.
CL3.3-267

Condition K applies to:

RWST Level - Low Low Coincident with Safety Injection;
&14

RWST Level - Low Low Coincident with Safety Injection
and Coincident with Gentaitimclnt Sump Level Lih

RWST Level - Low Low Coincident With Si and Coincident With
Containment Sump Level -High provides actuation of
switehever to the containmfent sump. Nlote that this Function

ACTIGNS v 1 K.2.1 and K.2.2 (continued)

requires the bistabics to cnergizc to perform their required
action. The failure of up to two channels will not prevent
the operation of this Function. However, placing a failed
channel in the tripped condition could result in a premature
switchover to the sump. prior to the injection of the
minimum volume from the RWST. Placing the inoperable
channel in bypass results in a two out of three logic
configuration. which satisfies the requirement to allove
another -failure without disabling--aetuatien of the1
switehavep when--required. Restoring the channel to OPERABLE-
st'at-us or placing-the inoperable channel-in the bypass
condition within 6 hours is sufficient to ensure that the
Function remains 0P[RABLE. and minimizeos the time that the
Function may be in a partial trip condition (assuming the

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.2-72 Markup for PI ITS Part E



ESFAS Instrumentation
B 3.3.2

BASES |PA3 .3-356|

4naperablc channel has failed high). The 6 hour Completion
Time is justified in Referenec S. If the channel cannot be
re+turned to OPRABLED sttu ap plaed in the^ ;_ yKas

eanditien '1thin 6 ho.us, the .unIt mlust b _e brought to HODE 3
within the following 6 hours and MODE 5 within the next
30 hours. The allowed Completion Times are reasonable.
based on operating experience, to reach the required unit
conditions from full power conditi ons in an orderly manner
and without challenging unit systems. In MODE 5, the unit
docs not have any analyzed transients or conditions that
require the explicit use of the protection functions noted
above.^

The Required Actions are moadificd by a Nate that allow.s
placing a second channel in the bypass condition for up to
[4] hours for surveillance tcsting. The total of 12 hours
to reach MODE 3 and 4 hours for a second channcl to be
bypassed is aeeeptable based an the results of Referenee 8.

L.. L.2.1 and L.2.2

Condition L applies to the P 11 and P 12 [and P 14'
interlaekO.

CL3.3-231I

With one channel inoperable the operator must verify that
the interlock is in the required state for the existing unit
condition. This action manually accomplishes the function
of the interlock. Dctermination must be madc within 1 hour.
The 1 hour C^mrlpletion Time is equal to the time allowed by

ACTIONS L.1. L.2.1 and L.2.2 (continued)

LCO 3.0.3 to initiate shutdown actions in the event of a
comfplete less of CEFAS function. If the intcelock is not in
thc required statc (or placed in thc required state) for the
cisiting unit condition, the unit must be placed in MODE 3

(continued)
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within the next 6 hours and MODE 4 within the following
6 hours. The allowed Completion Times are reasonable, based
anl operating experience, to reach the required unit
conditions from full powder conditions in an orderly manner
and without challenging unit lystc4ms. NPacing the unit in
MADEt -r remolves all requiremfents for OPERABILITY of these
interlv11 agek--

SURVEILLANCE
REQUIREMENTS

The SRs for each ESFAS Function are identified by the SRs
column of Table 3.3.2-1.

A Note has been added to the SR Table to clarify that
Table 3.3.2-1 determines which SRs apply to which ESFAS
Functions.

Note that each channel of t iLeeee protection Pijga
-§ supplies both
trains of the ESFAS. When testing gehannel I.,- train A and
train B must be examined. Similarly. L[train A and [train B

must be examined when testing qehannel II. qehannel III, and
gehannel IV (if applicable). The CHANNEL CALIBRATION and
COTs are performed in a manner that is consistent with the
assumptions used in analytically calculating the required
channel accuracies.

Reviewe-r' Note: Certain Frequencie are based on approved
tapieal Iepuu s in order for a lEnse to use these
times, the licensee must justify the Frequencies as required

4-, Ago _+-s co -n - I;nlbJL IM1 SERU fo I ~ ,- rep IU ok bHIG IGUt. I
SR 3.3.2.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A

(continued)
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AGTIONS-

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
SR 3.3.2.1 (continued)

approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A-CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties.
including indication and reliability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.2.2

SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST. ICL3.3-3591
The S545P'½'x;Igy33 is tested every 31 days on a
STAGGERED TEST BASIS, using the semiautomatic tester. TheiCL3.3-3641
train being tested is placed in the Oetbpa5s- condition.
thus preventing inadvertent actuation. Through the
semiautomatie tester. aAll possible logic combinations- CL3.3-231
withLA Ia nd without aallIapplicable per are tested for

(continued)
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eachASPteete function. MTunctin

r,
L3. 3-233...- 

.
Irl lEl..lnnwsl nnI--I_.__ __ _ .A I 1 j1 - - -U-11J L

ddtion the master
ro ay coil i pul e to sted T f or cr ntinuity. This verifies
that the logic medules are,5a OPERABLE and that there is an
intaet voltage signal path to the ttpfgel-te relay coils.
The Frequency of every 31 days on a STAGGERED TEST BASIS is
adequate. It is based on industry operating experience.
considering instrument reliability and operating history
data.

ICL3.3-2321
!^D Q !Q ?~ . i'r --- I -fr mn --- 1rr [ATT nsl I nr- T rTrr
-Js I~a-j 61z; Ps "JIMiIP% VI A dn nrluiLA1u9 LOGIC IESI aatl^-r4K~l; ,^ 9 n<> A DV;S I nf + sefn~aul-emnatr

UGZ\_ lUGU 11 v\ Vv V L.L A__/ -tb 1,lU a - 1 4 1 1 L ,~~lU~ v

SURVEILLANGEC
REQUIREMENTS

n 3 3 2 3 AA, 4-continued)

tester is not used and the eontinuity check does not have to
bc performcld. as explained in the Naote. Thio SR-js aPPljed-
to the balance of plant actuation logic and relays - that do
not have the 5SPS test circuits installed to utilize the
semiautomaatic testcr or peprform- the continuity check. Thio
tPQCt i- A-n ~ f ro ~ut w n.I- - , e=)r, _ - ---
L;-,) U a O U IOU I I VI -- %] f zldys on d ZAff ULf ILWTRA.Wz Ih grn Th,,\/ - 4 ,neo __ .;

a- .V. I% AI %A bUI--IIj I1 UU¼A.uL4ULl dJUv-U Urjl ! Fiuustr-y
operating experience considerina in-trLm.nt- rcliabilitv rlnd

operating history data.

SR V V3-+-4 ICL3.3-233

(continued)
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SR 3.3.2.4 is the performance of a FMASTLER1 RLAY TET Ihe

MASTER RELAY TEST is the energizing of the mfaster, relay.
verifying contact operatio and a low voltage continuityI~
f1heek of the slave relay X oil. Upon master relay eontaet
operation, a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
relay, but large enough to demonstrate signal path
continuity. This test is performed every 31 days on a
STAGGERED TEST BASIS. The timfe allowed far the testing
(4 hours) and th surveillance interval are justified in
Referenee-8-.

SR 3.3.2.53

SR 3.3.2.&3 is the performance of a COT.

A COT is performed on each required channel to ensure the
entire channel will perform the intended Function.
Setpoints must be found within the Allowable Values
specified in Table -A TA3.3-395|

The difference between the current "as found" values and the
previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology. The
setpoint shall be left set consistent with the assumptions
of the current unit specific setpoint methodology.

(continued)
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The "as found" and "as left" values must also be recorded
and reviewed for consistency with the assumptions of the

SURVEILLANlCC SR 3.3.2.5 (eentinued)
REQUIREMEN-TS

surveillance interval extension analysis (Ref. §8) when
applicable.

The Frequency of 92 days is justified in Reference §8.

SR 3.3.2A.-6 ICL3.3-2331

SR 3.3.2.6 is the performance of a SLAVE RELAY TEST. The
SLAVE RELAY TEST is the energizing of the slave relays.
Cntaet operation is verified in one of two ways. Actuation
cquipment that may be operated in the design mitigation MODE
is either allowed to function, or is plaeed in a condition
where the relay contact operation can be verified without
operation of the .quip.mcnt. Au nquipment that mlay
not be operated in the design mitigation MlODE is prevented
from operation by the SLAVE RELAY TEST circuit. For this
latter case. contact operation is verified by a continuity
check of the circuit containing the slavc rclay. This tcst
is performcd cecry [E92] days. Thc Frequency is adequatc.
based on industry operating experience, considcring
instrumclent reliability and operating history at'4.

SR -.3.24. |CL3.3-234|

SR 3.3.2.7.is thc performance of a TADOT cevcry [92] days.
This test is a 'h-ek of the Loss of Offsite Power.
Undervoltage RCP, and AFW Pump Suction Transfer on Suction
PI I -.UI Low Functions. Each Fuintion is tested up to. and
including, thc master transfcr rclay coils.

(continued)
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The test also includes trip devices that provide actuation
sinarls di-^e+1l tew the tSSPc. The SR is ^Jdifid by a Note
that excludes verification of setpoints for relays. Relay
setpaints require elaborate beneh calibration and af
veprified during- CHNNLtb~r GALIBMT10N The Frequene.y
adequate. It is basaed n industry operating experience,
considering instrument reliability and operating history
data.

SURVEILLANGE SR 3.3.2.84
REQUIREMENTS

(continued) SR 3.3.2.8, is the performance of a TADOT. This Etes~t is a
check of the Hanual Actuation Functions and AFW pump start
on trip of all HFW pump-aTdjltU-E5'2 l
ftibig9z: IPA3. 3-422|

Z I t o =-JCL3.3-234EnidV22)Zaid S

fJ =SRI-t is performed every f FT578months. Cach Pqanua-271
Actuation Function is tested up to. and including.4the
m-astr rclay coils. in s-^a instances. the test inle4ludes
actuation of the end dcvicc
(i.c., pump starts. valve cyclcs. etc2.)-2eseThi TA3.3-395

(continued)
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thUappjg7L extenslonsE The Frequency is adequate,
based on industry operating experience and is
consistent with the typical refueling cycle. The SR is
modified by a Note that excludes verification of setpoints
during the TADOT for manual initiation Functions. The ICL3.3-235|
manual initiation Functions
KgM have no associated setpoints.gE§ h

RE3m3E2-5 |CL3.3-236]

Toni

SR 3.3.2.96

SR 3.3.2.9k is the performance of a CHANNEL CALIBRATION.

A CHANNEL CALIBRATION is performed every f-18]4 months, or *
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor.
The test verifies that the channel responds to measured
parameter within the necessary range and accuracy.

CHANNEL CALIBRATIONS must be performed consistent with the
assumptions of the unit specific setpoint methodology. The
difference between the current "as found" values and the

JX3.3-172

(continued)
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previous test "as left" values must be consistent with the
drift allowance used in the setpoint methodology.

The Frequency of E1812•7months is based on the assumption of
a n f-I824 month calibration interval in the determination of
the magnitude of equipment drift in the setpoint
methodology.

This SR is modified by a Note stating that this test should
include verification that the time constants are adjusted to
the prescribed values where applicable.

SR 3.3.21 
_CL3.3-237

Tho s R ensures the -imu dl, ^-1 eae4CESF RESONSeE TIPPED

are less than or equal to the maximum values assumed in the

IJUI\W ILLANGE \ft3..0 cntinued)
REQUIREMElNT-S

accident analysis. Response Time testing acceptance
criteria are ineluded in the Technieal Requirements Manual,
Section 15 (Ref. 9). Individual component response times
are not modeled in the analyses. The analyses model the
overall or total elapsed time. from the point at which the
parameter exceeds the Trip Getpoint value at the sensor, to
the point at which the equipment in both trains reaches the
required functional state (e.g., pumfps at rated discharge
pressureg valves in full openr Ad clawe ^;p;t

For ehannels that-include dynamfic trlpansfer lunetions (eg-.,
lag, lead/lag, rate/lag, etc.). the response time test may
be performed with the transfer functions set to one with 'lie
resulting- measured rsponseE tim -compared to the appropriate
FSAR responsne "t imfe. Alternately, th e1o~ imIe test can
be performed with the timc-constants set to their nominal
value provided the required response time is analytically

(continued)
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calculated assuming the timc constants are set at their
nominal values. The response timc may be measured by a
scries of overlapping tcsts such that thc entire responso
time is measured.

[SF RESPONSE TIME teosts are conducted on an [18] month
STACCCR[D TEST BASIS. Testing of the final actuation
devices, which make up the bulk of thc response time, is
included in thc testing of cach channel. Thc final
actuation device in one train is tested with each channel.
Therefore, staggered testing results in rcsponse time
vcrification of these devices every [18] months. The
[183] month Frequency is consistent with the typical
refucling cycle and is based on unit operating experience
which shows that random failures of instrumentation
components causing serious response time degradation, but
not channel failure, are infrequent occurrences.

This SR is modified by a Plote that clarifies that the
turbine driven AFW pump is tested within 24 hours after
reaching [1000] psig in the SCs.

SR 3.3.2.11 CL3.3-231

SR 3.3.2.11 is the performanee of a TADOT as described in
SR 3.3.2.8, exeept that it is performed for the P-4 Reactor

SURVEILLANJCE SR 3.3.2.11. (eantinued)
REQUIREMENT-S

Trip Interlock, and the Frequency is once per RIB cycle.
This Frequency is based on operating experience
demonstrating that undetected failure of the P 4 interlock
sometimes occurs 'when the RTB is cycled.

The SR is modified by a Note that excludes verification of
- secpoints duping the TFADOT. The Function tested has no

associated setpoint.
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B 3.3.3 Post Accidcnti~iy Monitoring (PAEM) Instrumentation

JPA3.3-356
BASES

JCL3.3-281

BACKGROUND The primary purpose of the PAEM instrumentation is to
display unit variables that provide information required by
the control room operators during accident situations. Th4o
ifrmr lation provides the fnlecssary suppert fr the onperater
to take the manual actions for which no automatic control
is previded and that arc rehuirod for safety systcms to EPA3.3-440
aomeeuvplish their safety functions for Design Basifs
Aeeidents (DBAs).

The OPERABILITY of the accident monitoring instrumentation
ensures that there is sufficient information available on
selected unit parameters to monitor and to assess unit
status and behavior following an accident.

The availability of accident monitoring instrumentation is
important so that responses to corrective actions can be
observed and the need for, and magnitude of, further actions
can be determined. These essential instruments are
identified by unit spceific documents ( 1)
addressing the recommendations of Regulatory Guide 1.97
(Ref. 2) as required by Supplement 1 to NUREG-0737(Ref. 3).

The instrument channels required to be OPERABLE by this LCO
include two classes of parameters identified during unit
specific implementation of Regulatory Guide 1.97 as Type A
and Category I variables.

Type A variables are included in this LCO because they
provide the primary information required for the control
room operator to take specific manually controlled actions
for which no automatic control is provided, and that are
required for safety systems to accomplish their safety

(continued)
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functions for DBAs. Geeause the-
variables differs widely between
in the acopnigLCO contai'ns
variU a bles except fUr those t1havariables, except- for those th.at
var; able s

I I---- --- - .1 .1 - I NUIVJ 'J AA1 I

list of Type-A
un it+ Tabl ^e ,A3. 4 1

no examples of-Type A
may also be Categary-I

PA3.3-441 I

Category I variables are the key variables deemed risk
significant because they are needed to:

BACKGROUND
(continued)

* Determine whether other systems important to safety
are performing their intended functions:

* Provide information to the operators that will enable
them to determine the likelihood of a gross breach of
the barriers to radioactivity release; and

* Provide information regarding the release of
radioactive materials to allow for early indication of
the need to initiate action necessary to protect the
public, and to estimate the magnitude of any impending
threat.

These key variables are identified by the unit specific
Regulatory Guide 1.97 analyses (Ref. 1). These analyses
identify the unit specific Type A and Category I variables
and provide justification for deviating [tLft_ R -ffPbittn fe-
the NRG proposed list- ofCaegr I Varluialea.

Reviewer's Note. Table 3.3.-3 -lprovides a list of variables
typical of those identified by the unit speeifie Regulatory
-Cuide 1.97.analyses. Table 3.3.3--1 in unit specific
Teen jeral Seifieatin TJ shal lit all ye n
Category I variables identified by -the unit specific
Regulatcry Guide 1.97 analyses, as amended by the NRC's -

afet-y Evaluation Report (SER).

(continued)
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The specific instrument Functions listed in Table 3.3.3-1
are discussed in the LCO section.

APPLICABLE
SAFETY ANALYSES

The PAEM instrumentation ensures the operability of
Regulatory Guide 1.97 Type A and Category I variables so
that the control room operating staff can:

* Perform the diagnosis specified in the emergency
operating procedures (these variables are restricted
to preplanned actions for the primary success path of
DBAs), e.g., loss of coolant accident (LOCA);

* Take the specified, pre-planned, manually controlled
actions, for which no automatic control is provided,
and that are required for safety systems to accomplish
their safety function:

APPLICABLE
SAFETY ANALYSES

(continued)

* Determine whether systems important to safety are
performing their intended functions:

* Determine the likelihood of a gross breach of the
barriers to radioactivity release:

* Determine if a gross breach of a barrier has occurred:
and

* Initiate action necessary to protect the public and to
estimate the magnitude of any impending threat.

PAEM instrumentation that meets the definition of Type A in
Regulatory Guide 1.97 satisfies Criterion 3 of j2LTFR
5OQ6~R)T th N olic St. Category I. CL3.3-460

non-Type A, instrumentation must be rctainedE7_ii1Thin
TS because it is intended to assist operators in minimizing
the consequences of accidents. Therefore. Category I,

(continued)
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non-Type A, variables are important for reducing public risk
gigat:§

LCO The PAEM instrumentation LCO provides OPERABILITY
requirements for Regulatory Guide 1.97 Type A
__lkm-EAe_ i' . which provide information required by the

control room operators to perform certain manual actions
specified in theuffi± Emergency Operating Procedures. These
manual actions ensure that a system can accomplish its
safety function, and are credited in the safety analyses.
Additionally, this LCO addresses Regulatory Guide 1.97
instruments that have been designated Category I.
non-Type A.

The OPERABILITY of the PAEM instrumentation ensures there is
sufficient information available on selected unit parameters
to monitor and assess unit status following an accident.
This capability is consistent with the reconmmendations of CL3.3-462
Reference 1.

LCO 3.3.3 requires two OPERABLE channels for most Functions.
Two OPERABLE channels ensure no single failure prevents
operators from getting the information necessary for them to
determine the safety status of the unit, and to bring the
unit to and maintain it in a safe condition following an
accident.

LCO
(continued)

Furthermore. OPERABILITY of two channels allows a CHANNEL
CHECK during the post accident phase to confirm the validity
of displayed information.Maore than twao hannels may be
required at fome units if the unit specific Regulatory ICL3.3-443
Guide 1.97 analyse (Ref. 1) determined that failure of
one accident monitoring channel results in information

(continued)
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ambiguity (that is, the redundant displays disagree) that
could lead operators to defeat or fail to accomplish a
required safety function.

gThe exception to the two channel requirement is
Containment Isolation Valve (CIV) Position. In this case,
the important information is the status of the containment
penetrations. The LCO requires one position indicator for
each active CIV. This is sufficient to redundantly verify
the isolation status of each isolable penetration either via
indicated status of the active valve and prior knowledge of
a passive valve, or via system boundary status. If a
normally active CIV is known to be closed and deactivated,
position indication is not needed to determine status.
Therefore, the position indication for valves in this state
is not required to be OPERABLE.

Table 3.3.3 1 provides a list of variables typical of
those identified by the unit specific Regulatory IPA3.3-441 I
Guide L.9 (Ref. 1) analyses.Table 3.3.3-1 in unit
speeifie T- should listV all Type A and Category I variables
identified by the unit specific Regulatory Guide 1.97
analyses, as amended by the NRC's SERF Aa T a

8tf~rt@¢g.1

Type A and Category I variables are required to meet
Regulatory Guide 1.97 Category I (Ref. 2) design and
qualification requirements for seismic and environmental
qualification, single failure criterion, utilization of
emergency standby power, immediately accessible display,
continuous readout, and recording of display.

Listed below are discussions of the specified instrument
Functions listed in Table 3.3.3-1.These discussions are
intended as examples of what should be provided for each
Function when the unit specific list is prepared.

IPA3.3-441 |

(continued)
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LCO

(continued)

1, 2. Power Range and Source Range Neutron Flux¶j7Eogar~t~ iTh

Power Range and Source Range Neutron Flux
EZ:12_ indication is provided to verify reactor
shutdown. The two ranges are necessary to cover the
full range of flux that may occur post accident.

Neutron flux is used for accident diagnosis.
verification of subcriticality, and diagnosis of
positive reactivity insertion.

3. 4. Reactor Coolant System (RCS) Hot and Cold Leg
Temperatures

RCS Hot and Cold Leg Temperatures are Category I
variables provided for verification of core cooling
and long term surveillance.

RCS hat and lead leg temperatures are used to _CL3_3444

mfargin wtill allow terffination of safety injectien
(SI). if 5till in progress, or rl.nitiatien of SI if
it has been stopped. RCS subcooling margin is also
used for unit Stabilization and cooldown contreol.

In addition, RCS cold leg temperature is used in
conjunction with RCS hot leg temperature to verify the
unit conditions necessary to establish natural
circulation in the RCS. RGS@Irol-aZThD7 CL3.3444

R c a c kt Ur o u t l c t t c m p c r a t rc n u s t t c f c cKU ld~rl

Rveaeter outlet Femeacure inputs to thle Reactor
Protcetion System are provided by two fast responsoe CL3.3-444

(continued)
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resistance elements and associated transmitters in
eaeh loeep-.The channels provide indication over a range
of EO320 F to 7000F.

5. Reactor Coolant System '(RCS-Y Pressure (Wide Range)

RCS wide range pressure is a Category I variable
provided for verification of core cooling and RCS
integrity long term surveillance.

RCS pressure is used to verify delivry~ ofyhenjth'e
IEUb. SI flow to RCS from at least one trainnKwhen

the RCS pressure is
bGO 5. Reactor Coolant -System Pressure (Wide Range)

(eentinued)

below the pump shutoff head. RCS pressure is aloe CL3.3-451|
used to verify elosure of manually elosed spray line
valves and pressurizer power operated relief valves
(PORVs) .

In addition to these verifications, RCS pressure is
used for determining RCS subcooling margin. RCS
subcooling margin will allow termination of SI, if
still in progress, or reinitiation of SI if it has
been stopped. RCS pressure can also be used:

* to determine whether to terminate actuated SI or
to reinitiate stopped SI;

* to determine when to reset SI and shut off j.Hf.R-ew
hea& SI;

* to - ThT57wtl tl 75Tmanually restart E7-Th_______ i
; ICL3.3-463

(continued)
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* as reactor coolant pump (RCP) trip criteria; and

* to make a determination on the nature of the
accident in progress and where to go next in the
procedure.

RCS subcooling margin is also used for unit
stabilization and cooldown control.

RCS pressure is also related to three decisions about
depressurization. They are:

* to determine whether to proceed with primary
system depressurization;

* to verify termination of depressurization; and

* to determine whether to close accumulator
isolation valves during a controlled
cooldown/depressurization.

A final use of RCS pressure is to determine whether CL33-4511
to operate the pressurizer heaters.

IeC S. Reactor Cooalant--S4stef Ppesure (Wide Range)
(eenthimuedO

In oFfle- units, RCS pressure is a LCth'y$% Type A
variable because the operator uses this indication to
monitor the cooldown of the RCS following a steam
generator tube rupture (SGTR) or small break LOCA.
Operator actions to maintain a controlled cooldown.
such as adjusting steam generator (SG) pressure or
level, would use this indication. Furthermore. RCS
pressure is one factor that may be used in decisions
to terminate RCP operation.

(continued)
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6. Reactor Vessel Water Level

Reactor Vessel Water Level is provided for
verification and long term surveillance of core
cooling. It is also used for accident diagnosis and
to determine reactor coolant inventory adequacy.

The Reactor Vessel Water Level Monitoring System
provides a direct measurement of the collapsed liquid
level above the t _____

p]-ete. The collapsed level represents the amount ofICL3.3-445
liquid mass that is in the reactor vessel.-abeve the
eere. Measurement of the collapsed water level is
selected because it is a direct indication of the
water inventory.

7. Containment Sump Water Level (Wide Range)

Containment Sump Water Level is provided for
verification and long term surveillance of RCS
integrity.

Containment Sump Water Level is used to deterfflmiey:7,

* ecntainment sump level accident diagnosis-,2-Lhd JCL3.3-446

when to begin the recirculation procedure-arid

9 * whether to terminate SI. if still in progress.

109 8. Containment Pressure (Wide Range)
(eenth-nued+

Containment Pressure (Wide Range) is provided for
verification of RCS and containment OPERABILITY.

(continued)
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Containment pressure is used to verify closure of
main steam isolation valves (MSIVs), and containmnt ICL3.3-445
spray Phase B isolation when High 3 containment
pressure is reached.

9. P~-WtValTve RfOIV PstioAn mat Containment Isolation
'Valve biV.O*Position

CIV Position is provided for verification of
Containment OPERABILITY, and ontg ff_ [C
Phase B isolation.

When used to verify o:T1h ftf~LPhrA and Phasc B
isolation, the important information is the isolation
status of the containment penetrations. The LCO
requires one channel of valve position indication in
the control room to be OPERABLE for each active CIV in
a containment penetration flow path, i.e., two total
channels of CIV position indication for a penetration
flow path with two active valves. D p:UT- 2fp

;L3.3-252

7figc-ate M t~lL e5E~l§' ICL3 .3-4731

P2TL -el For
containment penetrations with only one active CIV
having control room indication, Note (b) requires a
single channel of valve position indication to be
OPERABLE. This is sufficient to redundantly verify
the isolation status of each isolable penetration
either via indicated status of the active valve, as
applicable, and prior knowledge of a passive valve, or
via system boundary status. If a normally active CIV
is known to be closed and deactivated, position
indication is not needed to determine status.
Therefore, the position indication for valves in this
state is not required to be OPERABLE. Note (a) to the

(continued)
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Required Channels states that the Function is not
required for isolation valves whose associated
penetration is isolated by at least one closed and
deactivated automatic valve, closed manual valve,
blind flange, or check valve with flow through the
valve secured. W

LCO 10. Containment Area Radiation (High Range)
(continued)

Containment Area Radiation is provided to monitor for
the potential of significant radiation releases and to
provide release assessment for use by operators in
determining the need to invoke site emergency plans.
Containment radiation level is used to determine if a
high energy line break E[LB)LOCAEjNi eld~T9Q has
occurred, and whether the event is inside or outsidelCL3.3-466
of contain;moent.

11. Hydrogen Monitors

Hydrogen Monitors are provided to detect high hydrogen
concentration conditions that represent a potential.
for containment breach from a hydrogen explosion.
This variable is also important in verifying the
adequacy of mitigating actions.

12. Pressurizer Level

Pressurizer Level is used to determine whether to
terminate SI, if still in progress. or to reinitiate

(continued)
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SI if it has been stopped. Knowledge of pressurizer
water level is also used to verify the unit conditions
necessary to establish natural circulation in the RCS
and to verify that the unit is maintained in a safe
shutdown condition.

13. Steam Generator Water Level (Wide RanQe)

SG Water Level is provided to monitor operation of
decay heat removal via the SGs. The Category I ICL3.3-449
indication of SG level is the W,-cxtended startup
range level instrumentation. The VTjd~extended startup
range level covers a span of t 6 inches to
, 394 inehes abeve 3Xetj on %3tWn the lower
tubes heet biidE5 I pg-59p9r. The ffieasured
differential pressure is displayed in inhefs of wat er

Idad t *68AVF.E
Temperature compensation of this indication is
performed manually by the operator. Redundant ICL3.3-4491

L:GO 13. Steam Cenerator Water Level (Wide Ranqe) (continued)

monitoring capability is provided by two trains of
instrumentation. The uncompensated level signal is
input to the unit computer, a control room indicator.
and the [Lergenly Feedwater Control System.

SG Water Level (Wide Range) is used to:

* 1identify the faulted SG following a tube
rupture- CL3.3-468

verify that the intact SGs are an adequate heat
sink for the reactor:

(continued)
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* determine the nature of the accident in progress
(e.g., verify an SGTR): and

* verify unit conditions for termination of SI
during sacondary unit H[LBs outside eontainmflent.

; At some units. e0perator action is based on the
control room indication of SG level. The ROS ICL3.3-469
response during a design basis small break LOCA
depends on the break size. For a certain range of
break sizes, the boiler condenser fode of heat
transfer is necessary to remove decay heat. Extended
sta-rtup&Wt range level is a Type A variable because
the operator must manually raise and control SG level
stShWEd-2thai~fZt establish boiler
condenser heat transfer. Operator action is initiated
on a loss of subcooled margin. Feedwater flow os
increased until the indieated extended startup range
level reaches the boiler condenser setpoint.

14. Condensate StoraQe Tank (CST) Level

CST Level is provided to ensure water supply for
auxiliary feedwater (AFW). The CSTg provides theg
ensuredbnsafety grade water supply for the AFW ICL3.3-445
System. The CSTg consists of two identica4ltye
5Q OQjQi3l tanks connected Lt3K 8! by a

common outlet header. Inventory is monitored by a D
,oO%2O inch to 144 inch level indication for eaeh
ttan. CST Level is displayed on a control room
indicator, strip chart recorder, and unit computer.

LC- 14. Condensate Stopaee Tank (ST) ILevel (continued)

(continued)
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In addition, a control room annunciator alarms on low
level.

At somol units. CST Level is considered a Type AD L.-4
variable. because the control roomf moeter a-nd IL.-4
annunceiator are considered the piayindication used
by th~e aepeateir7

The OBAs that require AFW are the less of eleetfie
pewem- steam line break (SLB), and sffli Ibr~eak-LOCA. L.-7

The CSTF is the initial source of water. for the AFW ICL3.3-4745
Systeom. flooeo. as the GST is depleted, mfanual
operator action is neeessary to replenish the GST or

align4 .uto oteAWpmsfef h

15 51-6, 17, i8. Core Exit Temperature

Core Exit Temperature is provided for verification and
long term surveillance of core cooling.

An evaluation was made of the minimum number of valid
core exit thermocouples (CET) necessary for measuring
core cooling. The evaluation determined the reduced
complement of CETs necessary to detect initial core ICL3.3-4481
recovery and trend the ensuing core heatup. Th~e
evaluations account for core nonuniformities.
including'incore effects of the radial deeay paweir
distr-ibDution. exaure effects of condensate runback in
the hot legs. and nonuniformf inlet temperatures.
Based on these evaluations. a-Adequate core cooling

:~onTortnis ensured with twaefbi07. valid Cefre-Exi±--
T1~empeft~A-ttee echanne&ls per quadrant [(R-Mfj`3T-4h-
GE:Ts pcr roqA uiredhannel. The GET pair are oriented

(continued)
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radially to permfit evaluation of eore radial decay
power distribution. Core Exit Temperature is _ CL3.3-444

a

+A = + _ ;n a.o A w G ~ ;_IA tT : e1n :.
GU ue re r li A M VIe It C1 I I tt MHWLc f 1 t 1 St oi 11 in
progress, or to reinitiate SI if it has been stopp
Core Exit Temperature tac F1GS37- is als
used for unit stabilization and cooldown control.

Core Exit Temperature (eontinued)

ed. -

0

TwoA OPERABLEhalnnel of Gonre Exi TemlpratAsre areA
req.juileud in each quadrant to provide indication ouf
radial distribution of the coolant temperature rise
aerIss r1presentative regions of the eerc. Power
distribution symrlm-etry was eensidred in determinin
the specifi numfber and locations provided for
diagnosis of local core prob-lemfs. Therefore, two

mreet the two thermeeouplec per ehanne requirement in
any quadrant. The two thermIIvocuples in each ehannel
;ust meet the additional requirement that one i4s
loeated near the eenter of the eore and the other near
the core perimeter, such that the pair of Core Exit-
Trdmlperatureicte the radial temperature gradient
across 4their core quadrant-. Unit specifie evaluations

shud ae dntte thetw thermocoeuples pepannleqiremng5that

satisfy these requir-tflentmco in e channelan
____ ~ CoC[3 .3-283

LQ~1rn nth~hi~ii~u~i EABL r^-i he ^envt _ihe h_ -Ce

Iv~Usbs>l ulu lvlublsu~ 1wvlu lu
I Lh^Anrml~~-lhssIh ; _r*

(continued)
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CETQMN-mb

£2
_

£3
219
L0
62

C-ET-hL, o.

Fgo t

E76
EN

916

RL~29

I1.2

m Cg

Two sets of twoqTp :g r7 thermocouples ensure a
single failure will not disable the ability to
determine the radial temperature gradient.

We- nnU7W~t-orm~t-g M~eCFRWSTMre-V-:I

=2(2_ _ E Yff-.S CL3.3-296

U(co ntinued

(continued)
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1-9-. ,.: :. r__ 2. . r I n

AUX1 iiarv Ieeawater -jow
ICL3.3-296

AFW Flow is provided to monitor operation of decay
heat removal via the S s.

The AFW Flew to eabh SG is determined from a
differential pressure measurement calibrated for a
range of 0 gpm t 120 gpml. Rodundant monitoring
capability is provided by two independent trains of
inst-rumentatine for each SC. Each differential
pressure transmitter provides an input to a control
room indicator and the unit computer. Sinee the
primary indication used by the operator during an
accident is the control room indicator, the PAP!

LGO ±9- A .-. ; - : Z .'I. .- -gI- rn _. .
. tIlX I I i e ewater t iow -Eeantinued+

specification deals specifically with this portion of

the instrument channel.

AFW flow is used three ways;

to verify delivery of AFW flow to the Scs;

to det ine whether to terminate SI if stil
progress, in conjunction with SC water level
(narrow range); and

* to regulate AFW flow so that the SC tubes remain
eeneeed..

(continued)
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At some units. AFW flow is a Type A variabic beeau&e
operator action is required to throttle flow during an
SLB accident to prevent the AFW pumps from operating
in runout conditions. AFW flow is also used by the
operator to. verify that the AFW System is delivcring
the corrcct flow to each SC. Howcvcr. the primary
indication used by the operator to ensure an adequate
inventory is SC level.

APPLICABILITY The PAEM instrumentation LCO is applicable in MODES 1-7Zd JCL3.3-282 1
2 and-3. These variables are related to the diagnosis
and pre-planned actions required to mitigate DBAs. The
applicable DBAs are assumed to occur in MODES 1,2, and 3.
In MODES 3. 4. 5. and 6. unit conditions are such that the
likelihood of an event that would require PAEM
instrumentation is low: therefore, the PAEM instrumentation
is not required to be OPERABLE in these MODES.

ACTIONS

ACTIONS
+ eeni9nued+

Note 1 has been added in the ACTIONS to exclude the MODE
change restriction of LCO 3.0.4. This exception allows
entry into the applicable MODE while relying on the ACTIONS
even though the ACTIONS may eventually require unit
shutdown. This exception is acceptable due to the passive
function of the instruments, the operator's ability to
respond to an accident using alternate instruments and
methods, and the low probability of an event requiring these
instruments.

Note 2 has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of
this Specification may be entered independently for each
Function listed on Table 3.3.3-1. The Completion Time(s) of
the inoperable channel(s) of a Function will be tracked

(continued)
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separately for each Function starting from the time the
Condition was entered for that Function.

KH JCL3.3-283

A.1

Condition A applies when one or more Functions have one
required channel that is inoperable. Required Action A.1
requires restoring the inoperable channel to OPERABLE status
within 30 days. The 30 day Completion Time is based on
operating experience and takes into account the remaining
OPERABLE channel (or in the ease of a Function that has

. . I *-L' CL3.3-471only one required channel. oth..e~r non-Regulator E. 47
Guide 1.917
instrument channels to monitor the Function). the passive
nature of the instrument (no critical automatic action is
assumed to occur from these instruments), and the low
probability of an event requiring PALM instrumentation
during this interval.

hP r g 4 U7 CL3.3-283 I

s�one�o r: mo re��qTfiWd

� iCL3.3-283

(continued)
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tpep!h d O R JCL3.3-283
cg

NIMWA.

BC. 1

Condition gB applies when the Required Action and associated
Completion Time for Condition A -g1B are not met. This
Required Action specifies initiation of actions in
Specification 5.6.8.a written report to be submitted to
the NRC Vih This report discusses CL3.3-284
the results of the Peat eause-evaluation of the
inoperability and identifies proposed restorative actions.
This action is appropriate in lieu of a shutdown requirement
since alternative actions are identified before loss of
functional capability, and given the likelihood of unit
conditions that would require information provided by this
instrumentation.

GD.1

Condition IDG applies when one or more Functions have two
inoperable required channels (i.e.. two channels inoperable
in the same Function). Required Action pG.1 requires
restoring one channel in the Function(s) to OPERABLE status
within 7 days. The Completion Time of 7 days is based on
the relatively low probability of an event requiring 4AKM
instrument operation and the availability of alternate means
to obtain the required information. Continuous operation
with two required channels inoperable in a Function is not
acceptable because the alternate indications may not fully
meet all performance qualification requirements applied to
the PAEM instrumentation. Therefore, requiring restoration
of one inoperable channel of the Function limits the risk
that the -PAEM Function will be in a degraded condition

(continued)
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should an accident occur. Condition PG is modified by a
Note that excludes hydrogen monitor channels YdnLR§ JCL3.3-283

DE.1

Condition ED applies when two hydrogen monitor channels are
inoperable. Required Action E-.1 requires restoring one
hydrogen monitor channel to OPERABLE status within 72 hours.
The 72 hour Completion Time is reasonable based on the
backup capability of the Post Accident Sampling System to
monitor the hydrogen concentration for evaluation of core
damage and to provide information for operator decisions.
Also, it is unlikely that a LOCA (which would cause core
damage) would occur during this time.

Eai CL3.3-283

GE.OER~ET HUGE3

gaCL3.3-283
(continued)

KIMcontinued)
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FH.1

Condition lE- applies when the Required Action and associated
Completion Time of Condition G afDrT Ii, are not met.
Required Action HFE.1 requires entering the appropriate
Condition referenced in Table 3.3.3-1 for the channel
immediately. The applicable Condition referenced in the
Table is Function dependent. Each time an inoperable
channel has not met any Required Action of Condition G ei D.
gE~r 6Y76 and the associated Completion Time has expired.
Condition HE is entered for that channel and provides for
transfer to the appropriate subsequent Condition.

11 .1 antd-F-,

If the Required Action and associated Completion Time of
Condition HN-e not met and Table 3.3.3-1 directs
entry into Condition SjF the unit must be brought to a MODE
where the requirements of this LCO do not apply. To achieve

AGTIONS F.1 and F.2 (continued)

this status, the unit must be brought to at least MODE 3 CL3.3-285
within 6 hours and9 i- I-t.

The allowed Completion Times fpe:eed reasonable, based on
operating experience, to reach the required unit conditions
from full power conditions in an orderly manner and without
challenging unit systems.

(continued)

WOG STS Rev 1. 04/07/95 B 3.3.3-22 Markup for PI ITS Part E



PAEM Instrumentation
B 3.3.3PA3.3-356 CL3.3-281

BASES

G3.1

At this unit, Alternate means t(97§TF-- of monitoring
Reactor Vessel Water Level and Containment Area Radiation ICL3.3-474I
have been
developed and tested. These alternate means may be
temporarily installed if the normal PAEM channel cannot be
restored to OPERABLE status within the allotted time. If
these alternate means are used, the Required Action is not
to shut down the unit but rather to follow the directions of
Specification 5.6.8. in the Administrative Controls
section of the TS.2Oo NR.5 The report JCL3.3-284
provided to the NRC should discuss the alternate means
used, describe the degree to which the alternate means are
equivalent to the installed PAEM channels, justify the areas
in which they are not equivalent, and provide a schedule for
restoring the normal PAEM channels.

SURVEILLANCE A Note has been added to the SR Table to clarify that JPA3.3287I
REQUIREMENTS SR 3.3.3.1 andZSR 3.3.3.2,apply to each PEM instrumentation

Function in Table 3.3.3-1rrWl

SR 3.3.3.1
Performance of the CHANNEL CHECK once every 31 days ensures
that a gross instrumentation failure has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the two instrument channels could be an

SURVEILLANCE SR 3.3.3.1 (continued)

(continued)
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REQUIREHEPWF9

indication of excessive instrument drift in one of the
channels or of something even more serious. A CHANNEL CHECK
will detect gross channel failure; thus, it is key to
verifying the instrumentation continues to operate properly
between each CHANNEL CALIBRATION. The high radiation
instrumentation should be compared to similar unit
instruments located throughout the unit.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including isolation, indication, and readability. If a
channel is outside the criteria, it may be an indication
that the sensor or the signal processing equipment has
drifted outside its limit. If the channels are within the
criteria, it is an indication that the channels are
OPERABLE.

As specified in the SR, a CHANNEL CHECK is only required for
those channels that are normally energized.

The Frequency of 31 days is based on operating experience
that demonstrates that channel failure is rare. The CHANNEL
CHECK supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the LCO required channels.

SR 3.3.3.2

A CHANNEL CALIBRATION is performedlevery L4f-I8 months, __________1

or approximately at every refueling. CHANNEL CALIBRATION X3.3-172 I
is a complete check of the instrument loop, including the
sensor. The'test verifies that the channel responds to2thb
measured parameter with the necessary range and accuracy. CL3.3-472
This SR is modified by a Note that excludes neutron
detectors. Thc calibration mlthed far neutron detectoro is
specified in the Bases of LCO 3.3.1, "Reactor Trip System
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(RTS) Inztrumcntatien." The Frequency is based on

operating experience and consistency with the typical

Lfi#huttftIy refueling cycleJI

6Rn73M33~

~ V|~PA3.3-287

OCO24j1h1

_ _t b

from cth~ DO t~ey1Q~ ,hei

REFERENCES 1. [Unit specifie document (e.g.. FSAR, HRRC Rcgulatory

Guidc 1.97 SCR lettcr). S e§),5

2. Regulatory Guide 1.97, [date] RP:jY~?.

.. I TT A : _ T , I AW

-3-NUREGr-077,Supp4oement 1, liii ActieHl o tnlls.-

3'2j ffRC--E7--RI{EHIDSLE ADMNS}I' d 1Le
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Start Instrumentation
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BACKGROUND The sjr TDGsW provide a source of emergency
power when offsite power is either unavailable or is
insufficiently stable to allow safe unit operation.

pl l Underv Itage protection"
a will Byp

rr ~ j~ff e jl'fDjt2Cggenerate an LOP start if ah
pd-e5os--of- voltage gUV) or degraded voltager (DV condition
occurs . There
are two UVa- d'- --Tqi! r Tff~qu -iiP4DV P-G 5-tar
signals, one jUY7iWfor each 4-.1-6 kV rde-ffi siv4ita+ busy

ofh-tThfee twdeevoltage relays with inverse time
characteristics are provided 0p-t-t-thl dsequence
LfCiein each 4160 Glass E instrufenyr sj aT bus for
detecting a sustained py fTaI L LtE 1y95%XUF'i4Y6O
Ua voltagc condition-or
a loss of bus voltage. The relays )Lt~7are P-ati 0rdd

two out of three logic to generate an LOP signal if the
voltage is below 75% for a short time or below 90% for a
long time. The LOP start actuation is described in FSAR. JPA3.3-320

* .T

(tion 8.3 (Refinue

~~ -- be codQrretd b

(continued)
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usL ,L9P DC Starxt Instrumentation
____ ____B 3.3.~S

|PA3.3-356 | [PA3.3-311 I |X3.3-312

BASES

~ibl1PA3.3-3201

d efays =rar takon into account.

ThM actu n Trip t cuNOred it h ro ly is

Thip Setpaints and Allowable Values ~nid .r ESAOL nts

The tL~:rip ~-Setpoints used in the relays are based on the JT3324

limfits presented in &,hEg22SSAK. tChpteP 1' (Ref. gt). lilt
se ectvion o. these Trip Setpoints is suehtat 6adequateu

protection is piravided when all senser and precessing timcl
deay areJ taken cint accouunt>I.

4 p1f~4

Thc actual nomfinal Tri~p SectpoiMt entered into the relays is
norma,,y still more Wunervative than. that Pquid by ,,ctinued
AllWwabG SValue. If the e1/3asured Metpoint dfor nIt JET .3-
the Allowable Value, the rclayi cniered OPERAGLE7,T

EIt =e.

(continued
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f-f7dB-u--s,7VZQTE--LGPf* 'Start Instrumentation
I IpA0 ql -I IV, n n1n I B 3.3. SJPA3.3-356 II Iro. -o1 | LAd . 0-014 1

BASES

~pt- on§

Setpoints adjusted fffi tin acrda ne with the TA3.3324
Jt0ne2-Zf h Allowable ValueF;-,,5p-fi-Yt

N ensure
that the consequences of eeeidents t LS-fwill be acceptable,
providing the unit is operated from within the LCOs at the
onset of the accident and that the equipment functions as
designed.

Allowable Values and/or Trip Gctpoints are specified n [
_pj jgTfor each Function in 6_4J~the-h .

Neffoinal-Trip -Setpoints are also specified in the unit
specific setpoint calculations. The nerfln 8s'
setpoints are selected to ensure that the setpoint measured
by the surveillance procedure does not exceed the
Triq CetDAints and Allowable Valu 5 (continued)

TA3. 3-324

BAGKGR9YN9

Allowable Value if the relay is performing as required. If
the measured setpoint does not exceed the Allowable Value,
the relay is considered OPERABLE. Operation with a Egasjgg
Tri+p-Setpoint less conservative than the SIejThefi1-if
Stjrip iSetpoint. but within the Allowable Value, is
acceptable provided that operation and testing is consistent
with the assumptions of the unit specific setpoint
calculation. Each Allowable Value and/or Trip Getpoint
specified is meiae conservative than the analytical limititng

Cs . t assumed in the transient and accident
analyses 'I Eei 13rre e5011T7in order to account for
instrument uncertainties appropriate to the trip function.
These uncertainties are defined in the "Unit Specific
RT/SIESFAS Setpaint Methodology Study" (Ref. 3)2(oie

(continued)
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0 a 7B9PLPG-Staf± Instrumentation

[PA3.3-356 | PA3.3-311 I |X3.3-312 3.3.4tS

BASES

APPLICABLE

SAFETY ANALYSES

The muz V§f FUNd s 7uot--OP DC start instrumentation
is required for the
Engineered Safety Features (ESF) Systems to function in any
accident with a loss of offsite power. Its design basis is
that of the ESF Actuation System (ESFAS).

Accident analyses credit the loading of the DG based on

the loss of offsite power during a , loss of |CL3.3-319

coolant accident (LOCA). The actual DG start has
historically been associated with the ESFAS actuation. The
DG loading has been included in the delay time associated
with each safety system component requiring DG supplied
power following a loss of offsite power. The analyses
assume a non-mechanistic DG loading, which does not
explicitly account for each individual component of loss of
power detection and subsequent actions.

The required ehaet s OfA ! 5i
start instrumentation, in conjunction with the ESF systems
powered from the DGs, provide unit protection in the event

of any of the analyzed accidents discussed in Reference g2.

in which a loss of offsite power is assumed.

APPLICABLE

SAFETY ANALYSES

(eentinued+

The delay times assumed in the safety analysis for the ESF

equipment include the 10 second DG start delay, and the ICL3.3-2371

appropriate sequencing delay, if applicable. The respense

times for ESFAS actuated cquipmcnt in LCO 3.3.2. "Enginececd

Safety Feature Actuation System ([SFAS) Instrumentation,"

include the appropriate DC loading and sequencing delay.

The 1g P t instrumentation

channels s ati sfy j
Criterion 3 of FR5T3)Q- -

(continued)
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I I

, Instrumentation

IPA3.3-356 | PA3.3-311 |X3.3-312 B3.3.I5

BASES

LCO The LCO for t47SPV-,Gafe-g fgd TsR HLta

instrumentation requires that ETh-jUeee channels per bus of
both the gl-oes-sef-v&otage and _gdcgradcd voltage FunctionsE
~ shall be
OPERABLE in MODES 1. 2. 3. and 4 when the LOP DC start
instrum;ntation Iupports safety systAAmls associated with the
ESFAS. In MODES 5 and 6. the Eirthree3 channels g3W

5c--3}6t-e d" must be OPERABLE whenever the
associated DG is required to be OPERABLE to ensure that the
automatic start of the DG is available when needed. Loss of
the L Instrumentation
Function could result in the delay of safety systems |5T33-1
initiation when required. This could lead to unacceptable'-'
consequences during accidents. During the loss of offsite
power the DC powers the motor driven auxiliary feedwater
pum,;ps. Failure of these pumlps toe start would leave only ells
turbine driven pump,. as well as an increased potential for a
loss of decay heat removal through the secondary system.

TA3.3-3241

mnamr-Omeazhalws 'm3~ed
>a4iffipr.hE :,t.,. ..- ,;;. . , ,.

tKighslZ~gbnd!

APPLICABILITY The V Instrumentation
Functions are required in MODES 1. 2. 3. and 4 because ESF
Functions are designed to provide protection in these MODES.
Actuation in MODE 5 or 6 is required whenever the required
DG must be OPERABLE so that it can perform its function on
an pV, LP-or degraded power to the vi-t&-gf0Ua1S bus.

(continued)
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.470S207 ezua 7B7VUltMEWL9P DC Star+ Instrumentation

IDA'-AQ-Q_11 1V 0Y 0 10 -I B '3.3. RSIPA3.3-356] I r Q . ZI-2L L 2 ±A. 0-01L I

BASES

ACTIONS In the event a channel's STrip -Setpoint is found
nonconservative with respect to the Allowable Value, or the
channel is found inoperable, then the function that channel
provides must be declared inoperable and the LCO Condition
entered for the particular protection function affected.

Because the required channels are specified on a per bus
basis, the Condition may be entered separately for each bus
as appropriate.

A Note has been added in the ACTIONS to clarify the
application of Completion Time rules. The Conditions of

AG(oTiN u
(een~tiued+

this Specification may be entered independently for each
Function listed in the LCO. The Completion Time(s) of the
inoperable channel(s) of a Function will be tracked
separately for each Function starting from the time the
Condition was entered for that Function.

A.1

Condition A applies to the _
start Function with one 2,Vlczs of voltage or Pe pydegraded
voltage =pbit hL UeLt-U, =Naq n._p V, channeling per bus
inoperable.

If one channel is inoperable, Required Action A.1 requires
that channel to be placed in `ypThts"p within 6 hours.
With a channel in 0y2.paess", the r/
g-_ffs-7O D- instrumentation channels are
configured to providenM }7Q0 a one out of three
legie to initiat e a trip of the incoming offsite power.

(continued)
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tty^BS- § ~rgLOP DC Star Instrumentation
|PA3.3-356 I | -3 |X33-1 B 3.3.a&
JPA3.3-356 I [PA3.3-1 JX3.3-312

BASES

A tNote is added to allow bypassing an inoperabic channcl
for up to 4 hours for surveillance tosting of other |CL3.3-315|
channels. This allowance is madc where bypassing the
channel docs not cause an actuation and where at least two
other channels are monitoring that parameter.

The specified Completion Time and time allowed for bypassing
one channel are reasonable considering the Function MI
pberate remains fully OPERABL-E-on every bus and the low
probability of an event occurring during these intervals.

9. 1

Condition SB applies when ,R;ig~1 2r

PE!: Er 51: ': S _

MO not met heUthan
one less of voltage or more than one degraded voltage
channel on a single bus is inoperable.

WIIUIIIICppin Al hUll Un P hAlA UR 0 II,

Dfnl.-.-r Asti-rn D 1 r"niivir" r"'-t'rinn .111 hult nns rhannr
iv--%U 1 nu nU AU iU& IP U . ' 9 A %q I-t 0 II0b ^& I - -.. - .-441*

to OPERABLE status. The 1 hour Comnpletion Timne 5haul~d
allow ample timc to repair most failuros and takes int
aeeeunt-
the low probability of an event requiring an LOP start
occurring during this interval.

I...

D ICL3.3-316

ACTIONS
(continued)

IG. 1 |CL3.3-317

Condition C applies to each of thc LOP DC start Functions
when the Required Action and associated Completion Time for
ConditIio A or B are not met.

(continued)
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LOP DStart Instrumentation

IPA3.3-356 IPA3.3-311 |X3.3-312 B 3.3.E5

BASES

CrC-L3 .3-317

S CL3.3-3171
AI E

B,2 Wd U~B ~3

B7,-,ffd''T

a gffQe ACL3. 3-317 1

Jdfgth 1 *-c kM IUa-7(continue)-

O1 B1_ 3 M

lnoP~EF~l-e7Td fffdTCJUEHdfihietd

BCL3.3B31

1Em A/1. 1:0
G~ -=e

B(continued
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o5s lM r DC Star Instrumentation
B 3.3.45

IPA3.3-356 PA3.3-311 X3.3-312

BASES

B74

in these eireumfstanees the Condi ti cns specified in
LCO 3.8.1, "AG Ser& -Operati ng," er LCO 3.3.2, "AC
Seuiree5-Shutdow~n,"- fer the OG made inoperable by failure of
the LOP DG start instruffentation are required to e entere
immffediately. Thle actions of these LC~s provide for adequate
eefmpensatery actiost assure unit 5a~fety-.

(continued)
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-_VL O P DC Start Instrumentation

|PA3.3-356 PA3.3-311 I |X3.3-312 B 3.3.

BASES

SURVEILLANCE SR 3.3.45.1
REQUIREMENTS ICL3 .3-321

Performanee of the CHANNEL CII[CK once every 12 hours
ensures that a gross failure of instrumentation has not
eccurred. A CHANNEL CIIECK is normally a comparison of thc
parameter indicated on one channel to a similar parameter on
other channels. It is based on the assumption that
instrument channels monitoring the same parametcr should
read approximately the same value. Significant deviations
between the two instrument channels could be an indication
of excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying that the
instrumentation continues to operate properly between each
CIIANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based
on a combination of the channel instrument uncertainties,
including indication and readability. If a channel is
outside the criteria, it may be an indication that the
sensor or the signal processing equipment has drifted
outside its lfimit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CIIECK
supplements less formal, but more frequent. cheeks of
ehannels during normal operational use of the displays
associated with the LCO required channels.

(continued)
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s ma Instrumentation
5 |~ z || |B 3.3.E5

[PA3. 3- 3 56 PAM3.3-311 I X3.3-312

BASES

SURVEILLANGE
REQUIREMENTS

(ceEnt inued)

.1 ( . , . I . II

[CL3.3-322 I

-SR 3.3.45.1P is the performance of a TAO T-Ihis -teest

is performed every *E31 daysi.

1A~mr-nr.^TX ^ Framed ___________ T ir A n r 1
t~e _ . ,. ._ ..o

Th t choc1wI1ko trip deviees t1hat
provido actuation, zignal directly. bypaz5ing the analog
process control equipmcnt. For these tests, the relay [Trip

Setpoints are verified and adjusted as necessary. The
Frequency is based on the known reliability of the relays
and Pllda jp~-l and the multichannel redundancy
available, and has been shown to be acceptable through
operating experience.

SR 3.3.4 5.23

SR 3.3.n5.23 is the performance of a CHANNEL CALIBRATION.

The setpoints, as well as the response to a gLUye5-s-
voltage and a pdegra-dedeoltage test, shall include a
single point verification that npLtjtJ:tnte-tie4p occurs
within the required time delay, as shown in Reference 1.

A CHANNEL CALIBRATION is performed every E4f8j months, IX3.3-172

or approximately at every refueling. CHANNEL CALIBRATION
is a complete check of the m
loop, including the sensor. The test verifies that the
channel responds to a measured parameter within the
necessary range and accuracy.

The Frequency of 24f18i months is based on operating
experience and consistency with the typical EJ4-t1dU5ty
refueling cycle and is justified by the assumption of an

g,5f+8 month calibration interval in the determination of

the magnitude of equipment drift in the setpoint
analysis. JX3.3-172
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aS LOP DC Stat Instrumentation
|- |B 3.3.RS

IPA3.3-3561 PA-33-311 I X3.3-312]

BASES

REFERENCES 1. PFSAR. Section f8.L43.

2C.

3.
Hethedolegy-Study.
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Containment grit! tie ndh, Isolation Instrumentation
B 3.3.65

[PA3.3-35671 [CL3.3-331
B 3.3 INSTRUMENTATION

B 3.3.65 Containment Wyit tb u Isolation Instrumentation

BASES

BACKGROUND Containment isolation

instrumentation closes the containment isolation valves in

the CdfftEJiini Purge System and

the Shutdown Purge System. This action isolates the

containment atmosphere from the environment to minimize

releases of radioactivity in the event of an accident. The
Containmert hGn l b~ I rfi Purge System may be in

use during reactor operation and the Shutdown Purgc System

will be in use with the reactor shutdown.

Containment fti tT6gp dexhau5t isolation initiates

on a automatic safety injection (SI) signal through-thebR
eant C ontainment ~,Isolation- Phease A

Function, or by manual actuation of g o-32-iP Iit3
....pyPhasc A Isolation. The Bases for LCO 3.3.2.

"Engineered Safety Feature Actuation System (ESFAS)

Instrumentation," discuss these modes of initiation.

FeufhWl e radiation monitoring channels are also provided al

input to CVIthc eontainnfcnt purge and exhaust isolation. f

ONiThe-feue channels measure bl- ggu-D-i'd-i DE~ I

containment KgYat- radiation at two locations. MTDS

T 1-.f h qd 9,.,airf leeat Car 5 .iv 5F -n

L3 .- 3

- � . ;� w . T 11 . - -- - 41:1 -- . - - - -- - 11 - 11 . 1- . - - 81|1F~~o- --i------i ... CI.4SUJ V

- - ~ ,t,-*f*Y

channel is a containment area gamma monitor. and the other

-thrcc mcasurceradiation in a sample of the containment purge
exhaust. The three purge exhaut radiation detectors are of

three diffcecet types: gaseous, particulate. and iodine

(continued)
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Containment Ant Isolation Instrumentation
B 33-331 |

IPA3.3-36 ICL3.3-331I

BASES

fflefi9tere_-. All1 pl th four detectors will respond to

most events that release radiation to containment.-Heowever.

analyscs have not been conducted to demonstrate that all

cecdiblc events will be detc4tod by more than one monitor.

Therefore, for the purposes of this LCO the four channels

arc not considered redundant. Instead, they arc trated as

four onc out of onc Functions. Since the purge exhaust

monitors constitute a sampling system, various components

such as sample line valves, sampcl line heatcrs. Ensample

pumps, and filter motors are required to support monitor

OPERABILITY.

BAGGRoUNtd
(Genimituted

Each of the purge systems has inner and outer containment

isolation valves in its supply and exhaust ducts. LLI

isn A high radiation signal from any one of the t Ter, iM

channels initiates t19c amcnt

isolAa-tioen, which closes ctibeetth- ppl~y3ifw~efe and C~u-ter
exhi s1 containment isolation valves in the Mini Purge

systom and the Shutdown Containment Fps3qWt-1 (6Wt
Purge System. TIhese system&-aeieI described in the Bases

for LCO 3.6.3. "Containment Isolation Valves."

APPLICABLE
SAFETY ANALYSES

The safety analyses assume that the containment remains

intact with penetrations unnecessary for core cooling

isolated early in the event, within approximately

60 seeands. The isolation of the purge valves has not been

analyzed mechanistically in the dose calculations. although

its rapid isolation is assumed. The containment purge-and

exhaust e&-a-tten radiation monitors act as backup to the

SI signal to ensure closing of the purge and exhaust valves.

They are also the primary means for automatically isolating

containment in the event of a fuel handling accident during

shutdown. Containment isolation in turn ensures meeting the

containment leakage rate assumptions of the safety analyses.

(continued)
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Containment y tq7T0Purge and Exhaust Isolation Instrumentation
B 3.3.65

|PA3.3-356| [CL3.3-331

BASES

and ensures that the calculated accidental offsite

radiological doses are below 10 CFR 100 (Ref. 1) limits.

The -lcontainment purge and exhaust isolation
instrumentation satisfies Criterion 3 of LO LT§I

Kg2yI34,thc NRC Policy Statement.

LCO The LCO requirements ensure that the
necessary to initiate yjeftaI-nffle
Isolation, listed in Table 3.3.§6-1,

instrumentation
Purge and Exhaust
is OPERABLE.

1. Manual Initiation

The LCO requires two channels OPERABLE. The operator

can initiate Conbtainmcnt Purge isolafttnQj at any

time by using either of two switches in the control

room. [ither switch aetuates bath trains.
This action will cause actuation of all components in

same manner as any

of the automatic actuation signals.

£GO
Kent _AieO
KUul IIUJ

The LCO for Manual Initiation ensures the proper

amount of redundancy is maintained in the manual

actuation circuitry to ensure the operator has manual

initiation capability.

Each channel consists of one sWit hpttlb-bttbef and the

interconnecting wiring to the Fifl 27 actuation legie

eabinet.

2. Automatic Actuation R'e1WNLogic- and Actuation RelaYs

(continued)
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Containment 1YtTV tonPurgc and [xhau~t Isolation Instrumentation
B 3.3.65

IPA3. 3-3561 ICL3.3-331

BASES

The LCO requires two trains of g13y7'Wbxy o eit CL3.3-337
AetuationeLf-ogic and Actuation Relays OPERABLE to
ensure that no single random failure can prevent
automatic actuation.

LqVI; Automatic Actuation ,eY Logic and Actuation
Relays consist! of the same features and operate in
the same manner as described for ESFAS Function 1.b.
SI, and ESFAS Function 3.Ab. Containment Pha5e-A ICL3.3-2521
Isolation. The applicable MODES and specified
conditions for the CVlcontainmcnt purge isolation
portion of these Functions are different and less
restrictive than those for their PhaseeA 1LJq,] g
isolation and SI roles. If one or more of the SI or
YPhase-A- itil isolation Functions becomes
inoperable in such a manner that only the
LPC"ICntaineInt Purge Isolation Function is affected.

the Conditions applicable to their SI and
Pha5e-AUcit Tfettisolation Functions need not be
entered. The less restrictive Actions specified for
inoperability of the GVIContainmcnt Purgc Isolation
Functions specify sufficient compensatory measures for
this case.

3. Containment Radiat~m.i WRl l f-di: j-67 non a,,, I

The LCO specifies {eufWt&Lrequired Lt _ of ICL3.3-3331

radiation monitors to ensure that the radiation
monitoring instrumentation necessary to initiate

.yIContain cnt Purg Isolation remains OPERABLE.

LGG
(ent nue.,O

For sampling systems. channel OPERABILITY involves

more than OPERABILITY of the channel electronics.

OPERABILITY may also require correct valve lineups.

(continued)
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Containment LyggfjglIa pnisolation Instrumentation

PA3.3-356 CL3.3-331

BASES

gpd7sample pump operation, and filter motor operation.
as well as detector OPERABILITY, if these supporting
features are necessary for trip to occur under the
conditions assumed by the safety analyses.

4. MaNf-alWContainment Isolation =Phas -A ICL3.3-3421

Refer to LCO 3.3.2, Function 3.a., for all initiating
Functions and requirements.

5! S~feth~ie~tti on |CL3.3-3431

APPLICABILITY Il iTA3.3-332|

Fthe Manual Initiation, Automatic Actuation yL-Logic CL3.3-337

and Actuation Rclay,. Containment Isolation -Phase A and

j§eontainment Radiation Er7L Nitu Functions are CL3.3-3331

required OPERABLE in MO9ES 1, 2, B3 and-4-, and during CORE CL3.3-252

ALTERATIONS or movement of irradiated fuel assemblies

within containmentsitl~uH2tS78S=l2gcc~~ CL3.3-34

_ . Under these conditions,

the potential exists for an accident that could release

fission product radioactivity into containment. Therefore,

(continued)

WOG STS Rev 1, 04/07/95 B 3.3.5-5 Markup for PI ITS Part E



Containment Yt urgcLAadEhu Isolation Instrumentation
B 3.3.65

|PA3.3-356| [CL3.3-331

BASES

the =econtainmcnt purge and exhaust isolation
instrumentation must be OPERABLE in these MODES.

While in MODES 5 and 6 without LOR LRLAT4ES&K
Irl fuel handling in progress, the QY.eefntainment
ventilationpurgc and exhaust isolation instrumentation need
not be OPERABLE since the potential for radioactive releases

is minimized and operator action is sufficient to ensure

post accident offsite doses are maintained within the limits

of Reference 1.

ACTIONS

AGTIONS
(continued)

The most common cause of channel inoperability is outright

failure or drift of the bistable or-process module

sufficient to exceed thetolerance allowed by unit specific

calibration procedures. 'Typically, the drift is found to be

small and results in a delay of actuation rather than a

total loss of function. This determination is generally

made during the performance of a COT. when the process

instrumentation is set up for adjustment to bring it within

specification. If the Ttrip iSetpoint is less conservative

than the 11 WUjJy$1jietolorance specified by the

calibration procedure.
the channel must be declared inoperable immediately and the

appropriate Condition entered.

A Note has been added to the ACTIONS to clarify the

application of Completion Time rules. The Conditions of

this Specification may be entered independently for each

Function listed in Table 3.3.k2-1. The Completion Time(s)

of the inoperable channel(s)/train(s) of a Function will be

tracked separately for each Function starting from the time

the Condition was entered for that Function.

(continued)

WOG STS Rev 1, 04/07/95 .B 3.3.5-6 Markup for PI ITS Part E



Containment YonTufipurge -and[ha Isolation Instrumentation
B 3.3.65

|PA3.3-356| JCL3.3-331 |

BASES

A.1 |CL3.3-333|

Condition A applies to the failure of one gy eentainfflent
purge isolation radiation monitor !tT;- hehannel. Sinee the

four containment radiation monitors measure different

parameters,

failure of a single channel may result in loss of the

radiation monitoring Function for certain events.
Consequently, the failed channel must be restored to

OPERABLE status. The 4 hours allowed to restore the

affected F t7icehanfe1- is justified by the low likelihood of
events occurring during this interval, and recognition that

one or more of the remaining t,-r- eee9& will respond to

most events.

B.1 Th'4d B72 |CL3.3-359|

Condition B applies to all jGeaiff-fiffieI Purge and Exhaust

Isolation Functions and addresses the train orientation of

the Solid Statc Protection System (SSPS) and the master and

slave relays-for these Functions. It also addr 44ssc thc

failure of multiple radiation monitoring channels, or the
inability to restore a single failed channel to OPERABLE

status in thc timc allowed for Required Action A.!.

If a train is inoperable, multiplc channcls are JCL3.3-333|

inoperable- or the Required Action and associated
Completion Time of Condition A are not met, operation may

continue as long as the Required Action Lt0joj7

_t 1%L%2Tfi f ffor the

applicable Conditions of LCO 3.6.3 is met for each valve
made inoperable by failure of isolation instrumentation.

(continued)
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Containment ymnum moprg n [xu Isolation Instrumentation
B 3.3.6§

[PA3.3-356 I ICL3.3-331

BASES (continued)

B.1

A Note is added stating that Condition B is only applicable

in MODE 1, 2, 3. or 4.

C.1 and C.2
CL3.3-359

Condition C applies to all lyJContainmcnt Purge and

Exhaust Isolation Functions and addresses the train

orientation of the SSPS and the master and Slaec relays for
these Functions. It also addrcsscs the failure of multiple

radiation monitoring channelsa or the inability to r-store a

single failed channel to OP[RABL[ status in the time allowed

for Required Action A.1. If a train is inoperable,-m4ut4pTe
channcls arc inoperabie. or the Required Action and

associated Completion Time of Condition A are not met, JCL3.3-3331

operation may continue as long as the Required Action to

place and maintain containment L1Ogg TfnD bWY purge
and exhaust isolation valves in their closed position is met
or the applicable Conditions of LCO 3.9.4, "Containment
Penetrations," are met for each valve made inoperable by

failure of isolation instrumentation. The Completion Time

for these Required Actions is Immediately.

A Note states that Condition C is piy applicable during

CORE ALTERATIONS and during movement of irradiated fuel

assemblies within containment.

SURVEILLANCE A Note has been added to the SR Table to clarify that

REQUIREMENTS Table 3.3.§6-1 determines which SRs apply to which RVX

Containfent Purge and Exhaust Isolation Functions.

(continued)
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Containment jetr n Isolation Instrumentation
B 3.3.65

PA3.3-356 CL3.3-331|
BASES (continued)

SR 3.3.56.1

Performance of the CHANNEL CHECK once every 12 hours ensures

that a gross failure of instrumentation has not occurred. A

CHANNEL CHECK is normally a comparison of the parameter
indicated on one channel to a similar parameter on other

channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations

SURVEILLANGE SR 3.3.5.1 (eenti fueO
REQUIREMENT&

between the two instrument channels could be an indication

of excessive instrument drift in one of the channels or of

something even more serious. A CHANNEL CHECK will detect

gross channel failure; thus, it is key to verifying the

instrumentation continues to operate properly between each

CHANNEL CALIBRATION.

Agreement criteria are determined by the unit staff, based

on a combination of the channel instrument uncertainties.
including indication and readability. If a channel is

outside the criteria, it may be an indication that the

sensor or the signal processing equipment has drifted
outside its limit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK

supplements less formal, but more frequent, checks of

channels during normal operational use of the displays
associated with the LCO required channels.

(continued)
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Containment m-nt1i!jbta yd-rn Exhaust Isolation Instrumentation
B 3.3.6k5

|PA3 .3-356| ICL3.3-331
BASES (continued)

ICL3.3-233 I
SR 3.3.§6.2 is the performance of an ACTUATION LOGIC
TEST. Thc train being tested is placed in the bypass
condition, thus preventing inadvertent actuation. Through
the semiautomatic tester, all possiblc logic combinations,
with and without applicable permissives, arc tcsted for each
protcction function. In addition, thc master relay coil is
pulsc tested for continuity. This verifies that thc logic
modules arc OPERABLE and there is an intact voltage signal
path to the master relay coils. This test is performed
every 31 days on a STAGGERED TEST BASIS. The Surveillance
interval is acceptable based on instrument reliability and
industry operating experience.

SRX J. V . V6. -

SR 3.3.6.3 is the performance of a HASTER RELAY TEST. The
MASTER RELAY TEST is the energizing of the mfaster relay,
verifying contact operation and a low voltage continuity
check of thc slave relay coil. Upon master rclay contact

----------- i

SURVEWLLANGEF
REQUIRP{MEWTS

SR 335 (continued)

operation. a low voltage is injected to the slave relay
coil. This voltage is insufficient to pick up the slave
rclay, but large enough to demonstratc signal path
continuity. This tcst is performed every 31 days on a
STAGGERED TEST BASIS. The Surveillianee interval its
aceeptablc based on instrument rcliability and industry
operating expericnee-.

(continued)
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Containment ytg h7a. pwrgen [ Isolation Instrumentation
B 3.3.6k,

IPA3.3-356I ICL3.3-331 I
BASES (continued)

SR 3.335 3674

A COT is performed every 6192 days on each required ________1

channel to ensure the entire channel will perform the CL3.3-3 I
intended Function. The Frequency is based on the staff
recomecndation for increasing the availability of radiation
molnitors according to tJUREG 1366 (Ref. 2). This t-est
verifies the capability of the instrumcntation to provide
the containment purge and exhaust system isolation. The
setpoint shall be left consistent with the current unit
specific ealibratio-n procedure tolerance.

SR 3. 7.675
CL3.3-233

SR 3.3.6.5 is the performane of a SLAV[ RELAY T[ST. The

SLAVE RELAY TEST is the energizing of the slave relays.
Contact operation is verified in one of two ways. Actuation

equipment that may be operated in the design mitigation mode
is either allowed to function or is placed in a condition
where the relay contact operation can be verified without
operation of the cquipmcnt. Actuation equipment that may
not be operated in the design mitigation mode is prevented

from operation by the SLAVE RELAY TEST circuit. For this
latter case, contact operation is verified by a continuity
chcek of the circuit containing the slave relay. This test
is performed every [92] days. The Frequency is acceptable
based on instrument reliability and industry operating
experience.

SR 3.3.B2--6

SR 3.3.5E46-- is the performance of a TADOT. This test is a
check of the Manual FnijDtj!Aetue-ften Function and is

(continued)
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Containment ALLi iiUi'nrBe And [xhauzt Isolation Instrumentation
B 3.3.&6

IPA3.3-356| JCL3.3-331
BASES (continued)

performed every f418J93. months. Each Mlanual Actuation
Function is tested up to, and including. the master relay
ecils. In
some instances, the test includes actuation of the end
deviee (i.e., pump starts., valve eyele, ete.).

X3.3-172

ICL3.3-233

The test also includes trip devices that provide actuation CL3.3-359
signals directly to the SSPS, bypassing the analog proces-
control equipment. The SR is modified by a Note that
excludes verification of setpoints during the TADOT. The
Functions tested have no setpoints associated with them.

The Frequency is based on the known reliability of the
Function and the redundancy available, and has been shown to
be acceptable through operating experience.

SR 3.3.5756--&

A CHANNEL CALIBRATION is performed every f1}3?4 months, or X3.3-172
approximately at every refueling. CHANNEL CALIBRATION is
a complete check of the instrument loop, including the
sensor. The test verifies that the channel responds to a
measured parameter within the necessary range and accuracy.

The Frequency is based on operating experience and is
consistent with the typical ?Idl~ft9-iy refueling cycle.

REFERENCES 1. 10 CFR 100.11.

2. NUREG-1366. Edate]-

(continued)
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