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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.1 - ECCS INSTRUMENTATION

RETENTION OF EXISTING REQUIREMENT (CLB)

CLB1

CLB2

CLB3

CLB4

ECCS Response Time is not required in the CTS. Generic studies have
shown that instrumentation response time changes (increasing times),
that could impact safety, do not normally vary such that they would not
be detected during other required surveillances (e.g., Channel
Calibrations). Since the addition of these tests would be a major
burden, with 1ittle gain in safety, the SRs associated with these tests
have not been added for any test associated with instrumentation.

The bracketed Surveillance Frequency of SR 3.3.5.1.2 (CHANNEL FUNCTIONAL
TEST) has been retained as 92 days consistent with CTS Table 4.2-2
Note 15.

The bracketed ISTS SR 3.3.5.1.3 (trip unit calibration) has been
retained since the JAFNPP design includes trip units. The bracketed 92
day Frequency has been extended to 184 days consistent with CTS Table
4.2-2 and approved in JAFNPP Technical Specification Amendment No. 89.
This Surveillance has been renumbered as SR 3.3.5.1.4 and therefore
subsequent SRs have been reordered and renumbered to reflect this
change. In addition, the appropriate changes have been made to the
Sﬁrve111ance Requirements column of Table 3.3.5.1-1, to reflect this
change.

The brackets have been removed and the 18 month Frequency of SR
3.3.a.2.6 (LOGIC SYSTEM FUNCTIONAL TEST) has been increased to 24
months.

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PAl

PA2

Changes have been made (additions, deletions and/or changes to the
NUREG) to reflect plant specific nomenclature.

Required Action G.1 Note has been deleted since it does not provide any
useful guidance.

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB1

Two additional Functions have been added to Table 3.3.5.1-1 to ensure
the Core Spray and High Pressure Coolant Injection (HPCI) System minimum
flow control valves operate as required. These Functions are:

1.f Core Spray Pump Discharge Pressure-High (Bypass)
3.g High Pressure Coolant Injection Pump Discharge Pressure—High
(Bypass)
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DB1

DB2

DB3

DB4

DB5

DBé

JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.1 - ECCS INSTRUMENTATION

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

(continued)

Appropriate Actions and Surveillance Requirements have also been added.
This instrumentation serves to protect the system pumps from overheating
when the pump is operating and the associated injection valve is not
open. This will ensure the associated Emergency Core Cooling Systems
are Operable and will function properly during a design basis accident.
In addition, Required Action E.1 Note 2 has been revised, as applicable
to reflect this change.

An additional Function has been added to Table 3.3.5.1-1 to ensure the
Core Spray pump will start within the time constraints required by the
ECCS analysis and when required to preclude excess loading on the
emergency buses and emergency diesel generators. This Function was
added as:

1.d Core Spray Pump Start-Time Delay Relay

Appropriate Actions and Surveillance Requirements have also been added.
Subsequent Functions have been renumbered, as applicable. In addition,
Required Actions C.1 and E.1 Note 2 has been revised.

The brackets have been removed from Table 3.3.5.1-1 Functions 1.d, 2.f,
2.9, and 3.f and the Functions retained consistent with M2. (Function
1.d has been renumbered as 1.e)

Bracketed Table 3.3.5.1-1 Functions 1l.e (CS Manual Initiation), 2.h
(LPCI Manual Initiation), 3.g (HPCI Manual Initiation), 4.b (ADS Trip
System A Drywell High Pressure), 4.g (ADS Trip System A Low Water Level
Actuation Timer), 4.h (ADS Trip System A Manual Initiation), 5.b (ADS
Trip System B Drywell High Pressure), 5.g (ADS Trip System B Low Water
Level Actuation Timer), and 5.h (ADS Trip System B Manual Initiation) do
?$§ apply to the JAFNPP design and therefore are not retained in the

The brackets have been removed from ISTS SR 3.3.5.1.4 (SR 3.3.5.1.3) and
from the Surveillance Frequency of SR 3.3.5.1.5, consistent with the
requirements in CTS Table 4.2-2 and the calibration methodology for the
associated channels of each Function. The Surveillance Frequency in SR
3.3.5.1.5 has been extended to 24 months.

The brackets have been removed and the proper number of channels
included for each Function in Table 3.3.5.1-1. The values are
consistent with the JAFNPP design.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.1 - ECCS INSTRUMENTATION

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB7

DB8

DB9

DB10

DB11

DB12

A11 Functions which include a switch (rather than transmitter and trip
unit) in the required channel design will be calibrated in accordance
with the 92 day CHANNEL CALIBRATION SR 3.3.5.1.3. The only other
Surveillance associated with these Functions will be the LSFT (SR
3.3.5.1.6). Therefore all other SRs associated with these Functions
have been deleted.

A1l Functions which include Timers will be calibrated in accordance with
SR 3.3.5.1.5 (the 24 month CHANNEL CALIBRATION) and SR 3.3.5.1.6 (the
LSFT). The Calibration Frequency is consistent with the results of the
setpoint calculation for these channels.

Footnote (b) has been revised to be consistent with the JAFNPP design
and consistent with CTS Table 3.2-2 Item 2 Remarks.

The bracketed Applicability in Table 3.3.5.1-1 Footnote (d) has been
revised consistent with the current design requirements as discussed in
A10.

The brackets have been removed from the Allowable Values and the proper
plant specific value has been included in accordance with the setpoint
calculation methodology.

A new Function has been added to Table 3.3.5.1-1 to ensure the Low
Pressure Coolant Injection subsystems are not diverted unless adequate
core cooling is assured and containment spray is needed. This Function
is:

2.h Containment Pressure-High

Appropriate Actions and Surveiliance Requirements have also been added.
This addition is consistent with the current licensing requirements and

is consistent with NEDO-31466 (Technical Specification Screening
Criteria Application And Risk Assessment), Supplement 1, February 1990.

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TAl

The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler number 275, Revision 0 have been
incorporated into the revised Improved Technical Specifications.
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.1 - ECCS INSTRUMENTATION

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

None

JAFNPP Page 4 of 4

Revision F

Y 243



JAFNPP

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.5.1

Emergency Core Cooling System (ECCS)
Instrumentation

MARKUP OF NUREG-1433, REVISION 1, BASES



okhart ECCS Instrumentation

okt B 3.3.5.1

B 3.3 INSTRUMENTATION

B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

=
e —

BACKGROUND The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that the
fuel is adequately cooled in the event of a design basis

accident or transient. m PA|{
@7 ‘ For most\&hticipated operational GEgurpemeEssand Design

Basis Accidents (DBAs), a wide range of dependent and
independent parameters are monitored.

and LCo 2.2.0,YAC

Sources—Operatimg. The ECCS instrumentation actuates core spray (CS), low

pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), Automatic Depressurization System (ADS
d'ie-se'l generators S). e equipment involve

with each of these systems is described in the Bases for

_ g pulabon
in, haflon ke ey mean'p*

» y m
csgh Taan and vake tRtrol Sw. tcheS
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of 10w dved pYmf

¢ D)
The(CS System may be initiated by either/automaticior manual

meansyx Automatic initiation occurs for(conditions/of
Reactor Vessel Water Level—Low Low LowgiLevel 1{or Drywell
essure—Hig Each of these diverse variables is
monitored by four redundant transmitters, which are, in srovite inpuS T
connected to four trip units. The outputs of the o t«f;
Tip units)are connected to relays whose contacts are \_systrs.
arranged in a one-out-of-two taken twice logic v

Each trp sqobem}™ tripsystemsy for each Function. %@-, 7
< Anp g X

he high drywell pressure initiation sjgnal is a Sealed i
signal and must manually reset. The CS System can be
reset if reactor/ water level has beer/ restored, even if/th
sts. The logic cén

push button (ong push
button per subsystem). Upon receigt of an initiatign -
i the C s are start ediat fter

Th L
Q _ [ ThelCS test line isolation valve, which is also a primary
hgg‘;‘g‘d‘ containment isolation valve (PCIV), is closed on a CS

jnitiation signal to allow full system flow assumed in the

(continued)
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Each trip system initiates one of two CS pumps and provides an open signal to
both injection valves associated with the same CS pump. Once an initiation
signal is received by the CS control circuitry, the signal is sealed in until

manually reset.
INSERT CS-2

Upon receipt of an initiation signal, if preferred power is available, both CS
pumps start after approximately an 11 second time delay. If a CS initiation
signal is received when preferred power is not available, the CS pumps start
after approximately 11 seconds after the bus is energized by the EDGs.

INSERT CS-1

Insert Page 3.3-101



ECCS Instrumentati'on
"B 3.3.5.1

BASES

BACKGROUND Core Spray Svstem (continued)

accident analyses and maintain primary containment isolated

in the event CS is not operating. &vd prisuc are cs—:‘;’(jﬁr\
. wigvw SV TN

The CS pump discharge flow dsimonitored by a €ow

Erafismitter

When the pump is running/and discharge flow is
Tow enough so that pump overheating may occur, the minimum
flow return line valve is opened. The valve is
automatically closed if flow is above the minimum flow
setpoint to allow the full system flow assumed in the
accident analysis.

The CS System also monitors the pressure in the reactor to
ensure that, before the injection valves open, the reactor
pressure has fallen to a value below the CS System’s maximum
design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, connected to

Germssve)  four trip units. The outputs of the trip units are
connected to relays whose contacts(@® arranged in a
one-out-of-two taken twice logic &ﬁ
EM‘\ +yi). ;Jﬁ‘m Provides.an apea.i;yna/ -/r‘ar -»Lwa cs ;"l“/’a/ ac,L P s;ﬁ?m

valvesin one of t ° w_Pressur lan jection te
£5 Juskews.

altresg ": F

Int CAlads anNnd

uzﬂw(“‘/ v
Lontwve/

(RHR) System, with two LPCI subsystems.

may be initiated by automatic or manual mean
initiation occurs for conditions of Reactor Vessel Water
Level—Low Low Low, (Level i\; Drywell Pressure—High; or
both. Each of these diverse variables is monitored by four

redundant transmitters, which, in turn, are connected to
four trip units. The outputs of the{Trip unitsrare
connected to relays whose contacts) aPe . arranged in a
one-out-of-two taken twice logic (J:&:’Eiém:um = -
for each Function. s Once an initiation signal is received by \ s o im ’;os
~ the LPCI control circuitry, the signal is sealed in until
P_rc(c"'

manually reset. - aw. owev —D

hle
Upon receipt/of an initiation signal, €® LPCI € pumpjstart®

= [elS (second gelamiwhEnTpuwer—iscavailable.
m" LPC % @and @ fumps, are started @ftEr=» 10 Ls&_s_ﬂ_;_&,@

B
imit ghe oading Jof the,&¥andby power/sources, c—_ _
@ N S pproxeimnale Iy\‘&y"i’ L’C}‘
Erow

Each LP em’s discharge Tlow is monitored by a

&ramsmitter. When a pump is running,and discharge flow is
indijcabed La )

preakcer posiBow) (continued)

—
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INSERT LPCI-1

Each trip system initiates two of the four LPCI pumps, provides an open signal
to each LPCI inboard injection valve, provides an open signal to the associated
LPCI outboard injection valve, provides an open signal to the associated LPCI
heat exchanger bypass valve, and provides a close signal to both recirculation
pump discharge valves. The open signal for the heat exchanger bypass valve is
maintained for three minutes to ensure the valve fully opens.

INSERT LPCI-2

With a loss of preferred power, LPCI pumps A and D start in approximately one
second after the bus is energized by the EDGs, and LPCI pumps B and C start 6
seconds after the bus is energized by the EDGs to 1imit the loading of the
EDGs. If one EDG should fail to force parallel, an associated LPCI pump will
not start (LPCI pump B or C) to ensure the other EDG is not overloaded.

Insert Page 3.3-102
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ECCS Instrumentation
B 3.3.5.1

BASES

BACKGROUND Pr n jection System (continued)

: Tow enough so that pump overheating may occur, the
' /\ : respective minimum flow return line valve is opened. If
GP« % flow is above the minimum flow setpoint, the valve is
P N automatically closed to allow the full system flow assumed

in the analyses. @

The \RHR &est TAne suppression pool cooling isolation,/valve,
suppression pool spray isolation valves, and containment
spray isolation valves (which are also PCIVs) are also
closed on a LPCI initiation signal to allow the full system
flow assumed in the accident analyses and maintain primary
containment isolated in the event LPCI is not operating.

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System’s

maximum design pressure. The variable is monitored by four o
redundant transmitters, which are, in turn, connected to Prw}& npe
four trip units. The outputs of the trip units are —"\'+# f";, f_',’/

connected to relays whose contacts/are arranged in a
Lﬁ cert Lpa_ij_fone-out-of—two taken twice logic., Additionally, instruments

are provided to close the recirculation pump discharge
valves to ensure that LPCI flow does not bypass the core
when it injects into the recirculation lines. The variable
is monitored by four redundant transmitters, which are, in
turn, connected to four trip units. The outputs of the trip
units are connected to relays whose contacts arezarranged—tw

& ONe=OUL=0T~twWo i Tnsert LPCIH m -

additional instruments fo automatically 130Tateé other modes
of RHR (e.g., suppression pool coo ing)‘mkcﬂg “’Z"“’z)
required.s_Manual overrides for these isolations are

rovide. e
. e
ressyr jection Sys m@ 3 level 54t

T\r\bé’** Lpcl-b The HPCI System may be initiated by[either|automatic or
manual means. Automatic initiation\occurs{for conditions of
eactor Vessel Water Level—Low LowprlLevel 2} or Drywell )’
Pressure—High. Each of these variables is monitored by

four redundant transmitters, which are, in turn, connected
to four trip units. The outputs of the trip units are

. #l4hovsh rMmMj imbaboe Y g0y man xlaﬂij
gm{ma)dmf L Bkl volie Cj"“"l $u:4k.5 1 (continued)
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INSERT LPCI-3

Each trip system provides an open signal to both inboard injection valves and
provides an open permissive signal to the associated outboard injection valve.
The open permissive signal for the outboard injection valve is maintained for
five minutes to ensure the valve fully opens.

INSERT LPCI-4

provide input to two trip systems. Each trip system is arranged in a one-out-
of-two taken twice logic. Each trip system provides a closure signal to both
recirculation pump discharge valves.

INSERT LPCI-5

The variable is monitored by two transmitters, which are, in turn, connected to
two trip units. The outputs of the trip units are connected to relays whose
contacts provide input to one of two trip systems. Each trip system provides a
permissive signal to open the associated subsystems containment spray and
suppression pool cooling isolation valves.

INSERT LPCI-6

Containment high pressure is detected by four instruments to automatically
jsolate the containment spray mode of RHR when containment depressurization is
not required. This Function also precludes inadvertent diversion of LPCI flow
unless containment overpressurization is indicated. This variable is monitored
by four pressure switches, whose contacts provide input to two trip systems.
The outﬁuts of the contacts are arranged in a one-out-of-two taken twice logic
for each trip system. Each trip system provides an input to the associated
subsystems containment spray valves.

Insert Page 3.3-103



unless ,-‘—Lom‘"ﬁ ECCS Instrumentation

Bl B 3.3.5.1
v pot-cd 5 .
BASES : i
| 83
BACKGROUND r lan i (continued) /
¥

connected to relays whose contacts arg/arranged in a

s one-out-of-two taken twice logic for/each Function.

&
The HPCI pump discharge flow @ monitored by a flow
€ransmitter.

‘ PN When -the pump is runningfand discharge flow is

ow enough so that pump overheating may occur, the minimum
flow return line valve is opened. The valve is
und pressurs hed
Sw'{—ch, l"CS'H. "2 4

automatically closed if flow is above the minimum flow
setpoint to allow the full system flow assumed in the
accident analysis.

bl The HPCI test line isolation valve (WITlWis also 4 PC is
closed upon receipt of a HPCI initiation signal to allow the
full system flow assumed in the accident analysis and
na g - rsoTated in The-tvent HPL
1 e A .5
o The HPCI System alsolmonitors) the water levels in the

condensate storage tank) (CST) and the suppression pool

because these are the two sources of water for HPCI

operation. Reactor grade water in the CST(is the normal

source.). Upon receipt of a HPCI initiation signal, the CST

suction valve is automatically signaled to open (it is

normally in the open position) unless both suppression pool
suction valves are open. If the water level in ke TSTs

falls below a preselected level, first the suppression pool =
suction valves automatically open, and then the CST suction adh
valve automatically closes. Two/Tevel switches are used to

detect low water level intfﬁblts4. sSWEATCh can cause

. the suppression pool suction valves to open and the CST

suction valve to close. The suppression pool suction valves

also automatically open and the CST suction valve closes if

high water level is detected in the suppression pool. » To

prevent losing suction ump, the suc ves are
interlocked so that one suction path must be,open before the

other automatically closes.

P
The HPCI provides)makeup{water/to the reactor until the

reactor vesselWater level)jreaches the Reactor Vessel Water @
Level—HighghLevel 7ip, at which time the HPCI turbine}-—.
trips, whicﬁ causes the turbine’s stop valve [andIheéT

to close. The logic is two-out-of-two to
provide high reliability of the HPCI System. The HPCI

c CST Sucho“
Sourt e Cons'S
of two (ST
(omwd'“‘t“;“
Wlb\ b

W PCT P'*Q S\Mhoa-

Ohe 5;1/*5‘\
associafed
wi+h coch CS1

Tuo loul s
Y“"[:\D.ol uaﬁ( \f\lc‘u

Yo open M
su thona valvs
Close .

(continued)

— BWR/4 STS B 3.3-104 Rev 1, 04/07/95



ECCS Instrumentation /
B 3.3.5.1

- \es oHante
BASES '“ wated

BACKGROUND 1an jection m (continued)

1 o habe System automatically restarts if a Reactor Vessel Water
Ahorgh e 6 | Level—Low Lowgslevel 2 signal is subsequently received. }@
! N?}:VS/ ;WMQ assocaled ‘8‘ @

onf s '

“"“ Luf—L Am Vﬂ“u'

v A t ressurization 5

- The ADS may be initiated by either (automatic or man_u_aj}
means'. Automatic initiation occurs when)signals indicating
Reactor Vessel Water Level—Low Low LowgiLevel 1f; JDr: ? .
ressure—nhi r i uatio
Tier;{confirmed Reactor Vessel Water Level—Low, Level 34 @@@
or LPCI Pump Discharge Pressure—High are ail present

an
and the ADS Initiation Timer has timed out. There are two
\wtmittersg%:or Reactor Vessel Water Level—Low Low BZ,
@ Lowg\Level 1 and DrywelT Pressufe—Hjgh, and one transmitter

or confirmed Reactor Vessel Water Level—Lowg,Level
each of the two ADS trip systems. Each of thes
transmitters connects to a trip unit, which then drives a
relay whose contacts form the initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS
valves. The ADS Initiation Timer time delay setpoint chosen
is long enough that the HPCI has sufficient operating time
to recover to a level above Level 1, yet not so long that
the LPCI and CS Systems are unable to adequately cool the
fuel if the HPCI fails to maintain that level. An alarm in
the control room is annunciated when either of the timers is
timing. Resetting the ADS initiation signals resets the ADS
Initiation Timers.

<D The ADS also monitors the discharge pressures of the four =
(one

LPCI pumps and the two CS pumps. Each ADS trip system
includes two discharge, pressure permissive from
: &uth CS and from two LP s. in the associated Division

- e.. Division 1)\LPCI suhsystems)A and ®_input to ADS tri
system A, and Division 2)LPCI (subsystems B and@,‘ingut to @C
75 subsys ~Band)" ADS trip system B). The signals are used as a permissive

for ADS actuation, indicating that there is a source of core
coolant available once the ADS has depressurized the vessel.
Any one of the six low pressure pumps is sufficient to
permit automatic depressurization. &~

\* , Fem /0 ov'JQ st ""’l’
Crk‘ ;w”’c‘\er afSoc,tJ’cJ uﬁ‘L one ADS %’fa SJS ’ :L;rf?a'.ﬂ/ Ar -Z‘t \

(W

f L u{' Fhese s aels Jare no
#he other Aos ‘h'f’ ’Z’A‘*bf ‘”s‘bu/7 ol’flﬂgf—f.

fo
other AOS fTp <k (continued)
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ECCS Instrumentation
urles? B 3.3.5.1

BASES

BACKGROUND r izati m (continued)

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from m/
@ o1] r Reactor Vessel Water Level—Low Low
al “Lowp)Level 14 Prywell pressure—HIgh: OF Lo Water LEvel)
P () Bctuaiion TilEy. One o the two strings in each trip system
- \ must also have a confirmed Reactor Vessel Water Level—Low,
@’—“’TLeve'l . A1l contacts in both logic strings must close, the
S initiation timer must time out, and a CS or LPCI pump
discharge pressure signal must be present to initiate an ADS
trip system. Either the A or B trip system will cause all
the ADS relief valves to open. Once the Drywell
5 : itiation signal is present, it is
jvidually sealed in until manually reset.

in

Manual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS
dowrt Narisbla

OPERABILITY (provided ADS is not inhibited when required to
Energenc? (DY
-3

be OPERABLE). oR PR
vevide 1M “A— ‘h’
f,}u:h\' ,r shews, The f@gs may be (initiated by either\automatic)or manual
;MM"‘Q s qsleon means. Automatic\initiation occurs\for (conditions) of

L ax(nrYe e

assocabed wi

ov eath
~

ja P
voltage signals. (Refer to the Bases for LCO 3.3.8.1, "Loss
of Power (LOP) Instrumentation,® for a discussion of thes
ignals. ach of these diverse variables is monitored by
four redundant transmitters, which are, in turn, connected
to four trip units. ) The outputs of the[four trip unitscare
connected to re\aks whose contac ;i 12 toe
] one-out-of-two taken twice logic mtiate _.ﬂ; | DGs)
H./\ The,DGs receive(their initiation signals
from theCS System [initiation logicox The [DGs can aIse be
started manually /from the control room and locally from the
e room. The,DG initiation signalfis a sealed 1n
signal and mus manually reset. The DG initiation logic
is reset by resetting the associated ECCS initiation logic.
Upon receipt of 441055 of woolant accident (LOCAY initiation
signal, eachyD6 is automatically started,4is ready to load
in approximately seconds, and will run|in standby
(19

conditions (rated[voltage and speed, with/the DG outpu

an ECCS @
WL (continued)
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ECCS Instrumentation

B 3.3.5.1
- (M ‘
BASES grer1 )
BACKGROUND \W (continued) @ : .
breaker open). The és will only energize their respective

fbustéo i; ; loss of EEXIT= power
occurs. er to Bases for .3.8.1.) b

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

3 Y,
The actions of the ECCS are%))xphci assumed in. the safety’
analyses of References 1, 2,\and(3. The ECCS is initiated
to preserve the integrity of the fuel cladding by limiting

the post LOCA peak cladding temperature to Tess than the
10 CFR 50.46 limits.

2D

‘ ,,)(M%' ECCS instrumentation satisfies Criterion 3 of €kt WRE PoVicy
[D(FE § 0.3"@@(" . . Certain instrumentation Functions are retainec
for other reasons and are described below in the individual

©

INSERT ASA

TSTE= 225 RO

ww . u»:;-_;:mjki'lnﬂmmm]h-lmu
ﬁ_“___m_!ﬂ?’m footnote (b)eo- s added to
snow ce n

14

Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent
upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5.1-1. Each
Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The actual setpoint is calibrated
consistent with applicable setpoint methodolog mp

rumentation Functions
rEnuired o pe OPCRABLE XD '

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint Jess conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. Trip
setpoints are those predetermined values of output at which
an action should take place. The setpoints are compared to
the actual process parameter (e.g., reactor vessel water
level), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.9.,

(continued)

BWR/4 STS

B 3.3-107 Rev 1, 04/07/95

REVISION F




TR2 INSERT ASA-1

Table 3.3.5.1-1 is modified by two footnotes. Footnote (a) is added to
clarify that the associated functions are required to be OPERABLE in MODES 4

and 5 only when their supported ECCS are required to be OPERABLE per LCO
3.5.2, ECCS-Shutdown.

Insert Page B 3.3-107 Revision F
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ECCS Instrumentation
B 3.3.5.1

BASES

APPLICABLE . trip unit) changes state. The analytic limits are derived

SAFETY ANALYSES, from the limitin values of th
Lco, and a1ysist
APPLICABILITY

(continued)

or other agﬂfr\&'

Adocuwme

process parameters obtained

rom the safety ana SWaD
roR Ctht rreTymits, corrected for calibyation,
srocess, and some gf the instrument errors. he trip
setpoints are then/determined, accounting for the remaining
nstrument errors/(e.g., drift). The trip Aetpoints derived
in this manner pyovide adequate protection/because
jnstrumentation Ancertainties, process effects, calibration
tolerances, instrument drift, and severe fenvironment errors
(for channels fhat must function in harsh environme
\defined by 10 CFR 50.49) are accounted for/

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions that may @
require (orxDG) initiation to mitigate the consequences
of a design basis transient or accident. To ensure reliable

an function, a combination of Functions is required
to provide primary and secondary initiation signals.

The specific Applicable Safety Anmalyses, LCO, and
Applicability discussions are listed below on a Function by
Function basis.

ASTR275 RO

Low reactor pressure vessel (RPV) water Jevel indicates that

the capability to cool the fuel may be threatened. Should
- RPV- water level decrease too far, fuel damage could result. ég;
The low pressure ECCS and associatediDGs are init ated at

Level 1 to ensure that core spray and flooding functions are

ava ¢ prevent or minimize Tue ¢ Reactor

Vessel Water Level—Low Low Low, ] e
Functions assumed to be OPERABLE and capable of initiating

. the ECCS during the transients analyzed in References &

— qH®3, In addition, the Reactor Vessel Mater Level—Low Low

C:)"["'lteve1 1,Function is directly assumed in the analysis of
@fge vecirculation line break (RefSZ). The core cooling
function of the ECCS, along with /the{scram action of the
Al Reactor Protection System (RPS),{ensures)that the fuel peak
cladding temperature remains below the Aimits of
10 CFR 50.46.

(continued)
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INSERT ASA-2 |

The trip setpoints are derived from the analytical limits and account for all 1
worst case instrumentation uncertainties as appropriate (e.g., drift, process
effects, calibration uncertainties, and severe environmental errors (for

channels that must function in harsh environments as defined by 10 CFR

50.49)). The trip setpoints derived in this manner provide adequate ¥ X
protection because all expected uncertainties are accounted for. The \
Allowable Values are then derived from the trip setpoints by accounting for A
normal effects that would be seen during periodic surveillance or h ™
calibration. These effects are instrumentation uncertainties observed during n
normal operation (e.g., drift and calibration uncertainties). l &
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gECCS Instrumentation
B 3.3.5.1

BASES

: ¢
APPLICABLE MMMﬂmM @

SAFETY ANALYSES, (continued) ©

LCO, and .
APPLICABILITY Reactor Vessel Water Level—Low Low Lou,heve'l l?signa‘ls are

initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The Reactor Vessel Water Level—Low Low LWp?LEVS 1 @
Allowable Value is chosen to allow time for the low pressure
core flooding systems to activate and provide adequate

cooling.£R)y (W) Tnort Funchoss 1.0,Z.a-1")

% AP Reactor Vessel Water Level—Low Low Lowgy
jon are only required to be OPERABLE when the

@-/ evel )
'ECCS sor DG(s)) are required to be OPERABLE tog@;nre that no

Tk“sl «er CL‘\M(.S
of Hhe (Sand

pAl

~2°5 T singie Instrument failure can reclude ECCS ; -
vh il nitiation.s Refer to LCO 3.5.1}and LCO 3.5.2, S—
, Shgtdo:n,' EEOAgpIBicl:abzlétg Bases fg; the11ou pre;sure ECCS

= ———) subsystesms; .8.1, ources—Operating®; an f&
5 EeLS-Opermting,” | L0 3.8.2, CAC_Sources—Shutdown,® for Applicability P

for the

oY SlL2 al3L

High pressure in the drywell could indicate a break in the
reactor coolant preas)telre boundary (RCPB). The low pressure
ECCS and associatedtDGs are initiated upon receipt of the

he bés a Drywell Pressure—High Function in order to minimize the
inthated Lrm possibiTity of fuel damage. The Drywell Pressure—High
Funchea L Function, along with the Reactor MWater Level—Low Low Lwﬁ'@
M 2[“ * e

Level ], Function, is directly assumed in the analysis of
Tecirculation line break (Ref.A4]. The core cooling
function of the ECCS, along/Awith the scram action of the

e RPS, ensures that the fuel peak cladding temperature remains
below the 1imits of 10 CFR|50.46.

High drywell pressure signals are initiated from four
pressure transmitters that sense drywell pressure. The
- Allowable Value was selected to be'as low as possible and be

indicative of a LOCA insideéimry coptainment. .

}@

»

. The Drywell Pressure—High\function is required to be
OPERABLE when the ECCS or {ssrequired to be OPERABLE in
conjunction with times when\the| primary containment is

(continued)

BWR/4 STS B 3.3-109 Rev 1, 04/07/95

REVISION F



INSERT Function 1.a, 2.a-1

The Allowable Value is the water level above a zero reference level which is

352.56 inches above the Towest point inside the RPV and is also at the top of
a 144 inch fuel column (Ref. 6).

INSERT Function la, 2.a-2

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to

be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be
OPERABLE per LCO 3.5.2.
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ECCS lnstru:entation

et

3.3.5.1

BASES

APPLICABLE Lb, 2.b. Drvwell Pressure—High (continued)

SAFETY ANALYSES,

LCO, and required to be OPERABLE. Thus, four channels of the CS and

APPLICABILITY LPCI Drywell Pressure—High Function are required to be
OPERABLE #n MODES 1, 2, and 3 to ensure that no single E)
jnstrument failure can preclude ECCS and nitiation. In
MODES 4 and 5, the Drywell Pressure—High Function is not
required, since there is insufficient energy in the reactor

to pressurize
Pressure—High

Applicability Bases
to LCO 3.8.1 for Applicability Bases

Permissive)

the primary containaent to Drywell .

int. Refer to LCO 3.5.1 for
for the low pressure ECCS subsystems and

for the %

setpo

A)
pressure signals are used as

Low nactorm
permissives for the Jow pressure ECCS subsystems. This

ensures that, prior

to opening the injection valves of the

Tow pressure ECCS subsystems, the reactor pressure has

fallen to a val
pressure. The

the Functions assumed to be OPERABLE

ue below these subsystems’ maximum design ,@
Reactor STZIWTEA Pressure—Low is one of )
and capable of

permitting initiation of the ECCS during the transients
tor)’cw:

analyzed in Referenc

StzznDome Pressure—Low Function is ¢
anaysso e recirculation line b
. cooling function of the ECCS, along with the/s

the RPS, ensures that
remains below the 1imits of 10 CFR 50.46.

R
- The Reacto
from four
pressure.

The Allowabl

the equipment in
ensure that the
cladding temperature from exceeding the

10 CFR 50.46.

3. In addition, the Reac

ssumed in the
A\Z). The core
cram action of
the fuel peak cladding| temperature

Pressure—Low signals are initiated

pressure transmitters that sense the reactor dome

e Value is low enough to prevent overpressuring

the Yow pressure ECCS, but high enough to
ECCS injection prevents the fuel peak
limits of

)

Four channels of Reactor\gtﬁ%__m Pressure—Low Function
red to be O LE when the ECCS is required

are only requi

. to be OPERABLE to ensure that no single instrument failure j
can preciude ECCS initiation., Refer to LCO 3.5.1 and 1

_'-'

‘(//v,scrrr Fuarcrrom 4.¢,2:C N

TR (continued) Z"

e}

o
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TAZ INSERT Function 1.c, 2.c

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to

be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be
OPERABLE per LCO 3.5.2.

Qyf sti-4is)
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ECCS Instrumentation

| ,Bat% B 3.3.5.1
W e @
MW

APPLICABLE Pr re—low (Injection

r
SAFETY ANALYSES, Permissive) (continued)

) LCO, and
APPLICABILITY LCO 3.5.2 for Ap
subsystems.

The minimum flow instruments are provided to protect the
ssociated low pressure ECCS pump from overheating when the

ow line valve is opened when low

Twe €5 pump I8 o T losed wh
AT by edj » automatically closed when
to S : y_I3 0 protect the pump., The LPCI and
Sev«&v precsre) i g ow—Lows Functions are assumed to be
Qs Lret g2t OPERABLE and capable of closing the minimum flow valves
Lectad b ® ensure that the low pressure ECCS flows assumed during the @
; transients and accidents analyzed in References 1, 2,£and )
ps/

are met. The core cooling function of the ECCS, along with
the scram action of the RPS, ensures that the fuel peak

tlz'éaggangotzzperature remains below th
.46. - A re f Pre e T
"J,o,.':{‘.'m"'j 5“?‘& s*e"; 333

One)\fTowiransmiter per @CS pump(@ used e
(_ associated subsystems’ flow rates. e)logic is arranged
uc T eachL(EalismITIEr causes its/associated minimum
flow valve t0 open e logic will close the minimum flow/ ety
valve once the closure setpoint[is exceedec. The LPCI /i eeent rod
minimum flow valves are time delayed such that the valves \P=<* 7o,
will not open for 10 seconds after the switches detect Tow \s-
flow. The time delay is provided to limit reactor vessel s
inventory loss during the startup of the RHR shutdown -
cooling mode. The Pump Discharge Flow—Low Allowable Values
are high enough to ensure that the pump flow rate is
sufficient to protect the pump, yet Tow enough to ensure
that the closure of the minimum flow valve is initiated
allow full flow into the core. <«—

nseY'!

Each channel of Pump Discharge Flow—Low Function (two CS
channels and four LPCI channelsNd# only required to be
OPERABLE when the associated ECCS is required to be OPERABLE
to ensure that no single instrument failure can preciude the

ECCS function. o Refer to LCO 3.5.1 and LCO 3.5.2 for 3
Applicability Bases tor the low pressure ECCS subsystems. :#
and eoch‘c’V:unt\ ot Core Spray Pamp Discharer< Teny oweT o O
(i};;ﬂf:i:lﬁ}f{(fjf““) e —— g:;;.c)‘z:5)11.¥ P o
(continued) :
[
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b INSERT Functions 1.d, 2.f

1.d, 2.f. Core Spray and Low Pressure Coolant Injection Pump Start-Time
Delay Relay

The purpose of these time delay relays is to stagger the start of the CS and
LPCI pumps to enable sequential loading of the appropriate AC source. The CS
and LPCI Pump Start-Time Delay Relays are assumed to be OPERABLE in the
accident analyses requiring ECCS initiation. That is, the analyses assumes
that the pumps will initiate when required and no excess loading of the power
sources will occur.

There are two CS and four LPCI Pump Start-Time Delay Relays, one in each of
the CS and LPCI pump start circuits. While each time delay relay is
dedicated to a single pump start circuit, a single failure of a CS or LPCI
Pump Start-Time Delay Relay could result in the failure of a CS pump and both
the LPCI pumps powered from the same emergency bus to perform their intended
function within the assumed ECCS response time (e.g., as in the case where
one inoperable time delay relay results in more than one pump starting at
nearly the same time). In the worst case this would still leave the other
three low pressure ECCS pumps OPERABLE; thus, the single failure of one
instrument does not preclude ECCS initiation. The Allowable Values for the Z@&
CS and LPCI Pump Start-Time Delay Relays are chosen to be short enough so
tha% ECCS operation is within the time period assumed in the accident
analyses.

Each CS and LPCI Pump Start-Time Delay Relay Function is required to be
OPERABLE only when the associated CS and LPCI subsystem is required to be
OPERABLE. Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only
required to be OPERABLE in MODES 4 and 5 whenever the associated ECCS is
required to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1 and LCO 3.5.2 for
Applicability Bases for the CS and LPCI subsystems.

ovju?ﬁﬁl

DEg INSERT 1.f

The Core Spray Pump Discharge Pressure-High (Bypass) Allowable Value is less
than the pump discharge pressure when the pump is operating in a full flow
mode and high enough to avoid any condition that results in a discharge
pressure permissive when the CS pump is aligned for injection and the pump is
not running.
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INSERT Function 1.e, 2.g, 1.f

Per Footnote (a) to Table 3.3.5.1-1, this ECCS Function is only required to

be OPERABLE in MODES 4 and 5 whenever the associated ECCS is required to be
OPERABLE per LCO 3.5.2.
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ECCS Instrumentation

B 3.3.5.1
(bs5)
BASES s
Z
APPLICABLE
SAFETY ANALYSES,
LCO, and The Manual Initipion push button channels intrgduce signals
APPLICABILITY into the appropfiate ECCS logic to provide map@al initiation
(continued) capability apd are redundant to the automati protective
jnstrumentafion. There is one push buttonAfor each of the
CS and L subsystems (i.e., two for CS 4nd two for LPCI).

The Mafiual Initiation Function is not ssumed'in any
accjdent or transient analyses in th FSAR. However, the

Fupttion is retained for overall redundancy and diversity of
e low pressure ECCS function agfrequired by the NRC in the”
lant licensing basis. /S

here is no Allowable Value §or this Function since t
channels are mechanically aftuated based solely on
position of the push buttghs. Each channel of th
Initiation Function (one/hannel per subsystem) # only
required to be OPERABLE/when the associated E is required
to be OPERABLE. Refer/to LCO 3.5.1 and LCOX.5.2 for

anual

Applicability Bases fAr the low pressure E€US subsystems.

2.d. Reactor Steal Dofmd Pressure—Low (Recirculation
Discharge Valve Permissive) @

Low reactor {stedn oM@ pressure signals are used as

permissives for recirculation discharge valve closure. This

ensures that the LPCI subsystems inject into the proper RPV QEED

location assumed in the safety analysis. The Reactor SI&am-
Pressure—Low is one of the Functions assumed to be

OPERABLE and capable of closing the valve during the

“transients analyzed in References J7afo 3. The core cooling

function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the limits of 10 CFR 50.46. The Reactor SIEAT DOMe.

Pressure—Low Function is directly assumed in the analysis
of the recirculation line break (Re ’NEQ;T—-(:) And ),
The Reactor [STEINDOME Pressure—Low signals are initiated

from four pressure transmitters that sense the reactor dome
pressure.

The Allowable Value is chosen to ensure that the valves

close prior to commencement of LPCI injection flow into the
core, as assumed in the safety analysis.

(continued)
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ECCS Instrumentation
B 3.3.5.1

BASES | .,

APPLICABLE Lunmjmémzmmmmm
SAFETY ANALYSES, Di v issiv {continued)
LCO, and PA/
APPLICABILITY Four channels of the Reactor St¥am Bome Pressure—Low
Function are only required to be OPERABLE in MODES 1, 2,
and 3 with the associated recirculation pump discharge valve
open. With the valve(s) closed, the function
. instrumentation has been performed; thus, the Function is
not required. In MODES 4 and 5, the loop injection location
is not critical since LPCI injection through the
recirculation loop in either directton will still ensure
that LPCI flow reaches the core (i.e., there is no
significant reactor steam dome back pressure).

23
rV r velasl evel

"’?52352§e1 Function is provided as a-permissive to allow

the RHR System to be manually aligned from the LPCI mode to

the suppression pool cooling/spray or drywell spray modes.
The<permissive ensures that water in the vessel is

approximately two thirds core height before the manual

transfer is allowed. This ensures that LPCI is available to
prevent or minimize fuel damage. This function may be
overridden during accident conditions as allowed by plant }/{EEZ)
procedures. Reactor Vessel Shroud Level eflevel 0) Function

is implicitly assumed in the analysis of the recirculation X
1ine break/(Refl. @ since the analysis assumes that no LPCf)"U
iversion occurs when reactor water level is below

Reactor Vessel Shroud Leve1Q§Leve1 0' signals are initiated pA!

. from two level transmitters that sense the difference
between the pressure due to a constant column of water

(reference leg) and the pressure due to the actual water
(:l level (variable leg) in the vessel. The Reactor Vessel PA
roud LeveTe=lLevel 0sAllowable Value is chosen to allow the
ow pressure core flooding systems to activate and provide
adequate cooling before allowing a manual transfer., c@

SR 11 grofior Two channels of the Reactor Vessel Shroud Level&éigel 0/( @
§ 2.2 Function are only required to be OPERABLE in MODES 1, 2,

and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves Thad this
Function (since the systems that the valves are

QS)’OC | A’ef we

(continued)
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INSERT Function 2.e

The Allowable Value is the water level above a zero reference level which is
352.56 inches above the lowest point inside the RPV and is also at the top of a
144 inch fuel column (Ref. 6).
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ECCS Instrumentation

‘ g 3.3.5.1
BASES | . @ @@

APPLICABLE M@MM (continued)

SAFETY ANALYSES,
LCO, and opened for are not required to be OPERABLE in MODES 4 and 5
APPLICABILITY and are normally not used).

2.f 1

Relay -
The purpose of this time de is to stagger the start of
the LPCI pumps that are inreach of Divisions 1 and 2, thus
1imiting the starting trafisients on the 4.16 kV emergency
buses. This Function 3£ only necessary when power is being
supplied from the standby power sources (DG). However,
since the time dela¥ does not degrade ECCS operation, it
remains in the p start logic at all times. The LPCI Pu
Start—Time Delay Relays are assumed to be OPERABLE in t
accident and pransient analyses requiring ECCS initiatieh.
That is, the”analyses assume that the pumps will initiate
when required and excess loading will not cause fajiire of
the power/sources.

There dre four LPCI Pump Start—Time Delay Re)ays, one in
ac@néf the RHR pump start logic circuits. /While each time
‘Weldy relay is dedicated to a single pumpAStart logic, a
ifgle failure of a LPCI Pump Start—Timé Delay Relay could
ult in the failure of the two low pfessure ECCS pumps,
ered for the same ESF bus, to pepform their intended
unction within the assumed ECCS RESPONSE TIME (e.g., as in
the case where both ECCS pumps op one ESF bus start
simultaneously due to an inoperdble time delay relay). This
still leaves four of the six Yow pressure ECCS pumps
OPERABLE; thus, the single fdilure criterion is met (i.e.,
loss of one instrument does not preclude ECCS initiation).
The Allowable Value for the LPCI Pump Start—Time Delay
Relays is chosen to be Aong enough so that most of the
starting transient of Ahe first pump is complete before
starting the second fump on the same 4.16 kV emergenc
and short enough so¢/that ECCS operation is not degraded.

Each LPCI Pump Spart—Time Delay Relay Function #§ required
to be OPERABLE gnly when the associated LPCI subsystem is
required to OPERABLE. Refer to LCO 3.5.14nd LCO 3.5.2
for ApplicabiTity Bases for the LPCI subsystems.

r"
N ‘\'\
@& ¢ ML\\ : (continued)
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INSERT Function 2.h

2.h. Containment Pressure —-High

The Containment Pressure-High Function is provided as an isolation of the
containment spray mode of RHR on decreasing containment pressure following
manual actuation of the system. This isolation ensures excessive
depressurization of the containment does not occur due to containment spray.
This Function also serves as an interlock permissive to allow the RHR System to
be manually aligned from the LPCI mode to the containment spray mode after
containment pressure has exceeded the trip setting. The permissive ensures
that containment pressure is elevated before the manual transfer is allowed.
This ensures that LPCI is available to prevent or minimize fuel damage until
such time that the operator determines that containment pressure control is
needed. The Containment Pressure-High Function is implicitly assumed in the
analysis of LOCAs inside containment (Ref. 1, 2 and 4) since the analysis
assumes that containment spray occurs when containment pressure is high.

Containment Pressure-High signals are initiated from four pressure switches
that sense drywell pressure. The Containment Pressure—High Allowable Value
lower value is chosen to ensure isolation of containment spray prior to
establishing a negative containment pressure; thereby maintaining margin to the
negative design pressure, and minimizing operation of the reactor building-to-
suppression chamber vacuum breakers, which in turn prevents de-inerting the
atmosphere. The upper Allowable Value is chosen to ensure containment spray is
not isolated when there may be a need for containment spray.

Four channels of the Containment Pressure—High Function are only required to
be OPERABLE in MODES 1, 2, and 3. In MODES 4 and 5, containment spray is not
assumed to be initiated, and other administrative controls are adequate to
control the valves that this Function isolates (since the systems that the
valves are opened for are not required to be OPERABLE in MODES 4 and 5, and are
normally not used).
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ECCS Instrumentation
B

3.3.5.1
///jA P’tS‘Suw_ Coo{c.p’(;z;:}ft/)oa,‘fﬁ"—)

BASES
APPLICABLE L
SAFETY ANALYSES,
LCO, and
APPLICABILITY . , _
(continued) Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCI
Tw 5et3<. “System is initiated at Level 2 to maintain level above the
- A(,] @ @ op of the active fuel. ™ The Reactor Vessel Water Level—Low
Function % LowsiLevel 2,is one of the Functions assumed to be OPERABLE
= 9 and capable of initiating HPCI during the transients
zanalyzed in Reference 3. Additionally, the Reactor )/é’\_@
@ Vessel Water Level—Low Low, Jevel 2“Function associated
with HPC] is @Wectly assumed,in the analysis of die }))
line break®(Ref..?). The core cooling

function of the ECCS, (along with the scram action of the
RPS, ensures that the \fuel peak(cladding temperature remains

below the 1imits of 10) CFR 50.46. [@ [®
Reactor Vessel Water Level—Low Lowy [Level 2(signals are )’@

jnitiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

C
The Reactor Vessel Water Level—Low Low {sze'l SA‘I‘lowab'le )’@
Value is high enough such that for comp?ete loss of

feedwater flow, the Reactor Core Isolation Cooling (RCIC)

System flow with HPCI assumed to fail will be sufficient to

:void init_ilation of low pr_essu_rl'e ECCS at Reactor Vessel A
ater Level—Low Low Lowg level 1.
C (® sl

Four channels of Reactor VesSel Water Level—Low Lowy }_(p,\( D
m Level 2,Function are required to be OPERABLE only when HPCI
is required to be OPERABLE to ensure that no single

Lo bhe OPERABLE
and catadb(ﬂ—
of imnibiabag
HPcT

instrument failure can preclude HPCI initiation. Refer to
LCO 3.5.1 for HPCI Applicability Bases.

3.b. Drywell Pressure—High

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the

- Drywell Pre —High Function in order to minimize the
~—possibility of fuel damage.\ The Drywell Pressure—High
Function, along with the Reactor Water Level—Low Lowg

/Leve'l Function, is ATFECtIPassumed,in the analysis of Ko
@ “ (continued)
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NSERT Function 3.a (1)

In addition, the Standby Gas Treatment (SGT) System suction valves receive an
open signal so that the gland seal exhaust from the HPCI turbine can be
treated. Opening of the SGT System suction valves results in automatic

starting of SGT.
INSERT Function 3.a (2)

The Allowable Value is the water level above a zero reference level which 1is
352.56 inches above the lowest point 1ns1de the RPV and is also at the top of
a 144 inch fuel column (Ref. 6)

The HPCI, RCIC and ATWS-RPT initiation functions (as described in Table
3.3.5.1, Functions 3.a; Table 3.3.5.2, Function 1 and LCO 3.3.4.1.a including
SR 3.3.4.1.4, respectively) describe the reactor vessel water level
initiation function as "Low Low (Level 2)." The Allowable Values associated
with the HPCI and RCIC initiation function is different from the Allowable
Value associated with the ATWS-RPT initiation function as the ATWS function
has a separate analog tip unit. Nevertheless, consistent with the
nomenclature typically used in design documents, the "Low Low (Level 2)" is
retained in describing each of these three initiation functions.

@ INSERT Function 3.b

In addition, the SGT System suction valves receive an open signal so that the
gland seal exhaust from the HPCI turbine can be treated. Opening of the SGT
System suction valves results in automatic starting of SGT.
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ECCS Instrumentation

B 3.3.5.1
BASES r@
APPLICABLE 3,b. Drywell Pressure—High\\ (continued) @
SAFETY ANALYSES, , -
LCO, and /;t!:IEEuIHIIna Tline brea‘jkke .. 4). The core cooling
function of the ECCS, along with the scram action of the

APPLICABILIT
_ RPS, ensures that the fuel peak cladding temperature remains
below the Timits of 10 CFR 50.46.

High drywell pressure signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible to be
indicative of a LOCA inside primary containment.

Four channels of the Drywell Pressure-—H1gh Function are
required to be OPERABLE when HPCI is required to be OPERABLE
to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LCO 3.5.1 for the Applicability

Bases for the HPCI System. 5?) (E:)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to trip the HPCI turbine to prevent overfiow into the main
(g}\xh steam lines (MSLs). The Reactor Vessel Water Level —Highg

Level 8.Function is not assumed in the accident and
ransient analyses. It was retained since it is a
J) potentially significant contributor to risk.6:>
Reactor Vessel Water Leve]-Highgffzcz;—g_;;gna1s for HPCI

are initiated from two level transmitters from the narrow
range water level measurement instrumentat1on Both Level 8

signals are required in order to <IdS®
./]dﬂ:n This ensurés that no single instrument failure can
preclude HPCI initiation. The Reactor Vessel Water

PA|

}c

Level—Highy Level 8 Allowable Value is chosen to prevent
C::>f1ow from the\HPCI ystem from overflowing into the HSLs
A

Two channels of Re tor Vessel Water Level —Highgilevel 8

Function are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for HPCI Applicability Bases.

@M Fnchon 2.0

{continued)
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Q_Gj INSERT Function 3.c

- The Allowable Value is the water level above a zero reference level which is
352.56 inches above the lowest point inside the RPV and is also at the top of a
144 inch fuel column (Ref. 6).
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wh

D87 ke d B 3.3.5.1
BASES
APPLICABLE _Stor n vel—Low
SAFETY ANALYSES,
LCO, and Low level in the cstoindicates the unavailability of an

APPLICABILITY adequate supply of makeup water from this normal source.
(con__tinued) Normally the suction valve®)between HPCI and the CS

both open and, upon receiving a HPCI initiation signal, water for
> HPCI injection would be taken from the CS However, if the
GaT) water level in) the CST9falls below a prese ected level

O?N\\'ﬁ ‘H"‘

ETrst| the suppression pool suction valves automatically
0pen, the CST suction valve automatically close®.

Cupprts 1o Pool Thi at an adequate supply of makeup water is
(¥ Her available to the HPCI pump. To prevent losing suction to
Sl the pump, the suction valves are interlocked so that the @
VA suppression pool suction valves must be jopen before the CST

suction valve automatically closes. The Function is
implicitly assumed in the accident and transient analyses
(which take credit for HPCI) since the analyses assume that
the HPCI suction source is_the suppression pool.
((Z2 per €TV

Condensate Storage Tank| Level—Low signals are initiated

3 level switchesY The logic is arranged such that
either Jevel switch edn cause the suppression pool suction
valves to open and the CST suction valve to close. The
Condensate Storage Tank Level—Low Function Allowable Value

is high enough to ensure (adequate ump\suction head while
water is being taken from the CST§5 Zilows of wa
65)“;%1\&!:0- ih €

YE channels of the Condensate Storage Tank Level—Low

Function are required to be OPERABLE only when HPCI is
required to be OPERABLE to ensure that no single instrument
failure can preclude HPCI swap to suppression pool source.
Refer to LCO 3.5.1 for HPCI Applicability Bases.

jon P r teve]—Hi

Excessively high suppression pool water could result in the
Joads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety/relief valves. Therefore, signals indicating
high suppression pool water level are used to transf
suction source of HPCI from the CST{to the suppression pool
to eliminate the possibility of HPCI continuing to provide
additional water from a source outside containment. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
be .open before the CST suction valve automatically closes.

@ (continued)
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ECCS Instrumentation

B 3.3.5.1
BASES
APPLICABLE 3.e. Suppression Pool Water level—High (continued)
SAFETY ANALYSES,
LCO, and This Function is implicitly assumed in the accident and

APPLICABILITY transient analyses (which take credit for HPCI) since the
v analyses assume that the HPCI suction source is the
suppression pool.

Suppression Pool Water Level —High signals are initiated

from two level switches. The logic is arranged such that

either switch can cause the suppression pool suction valves

to open and the CST suction valve to close. The Allowable
vﬁg Value for the Suppression Pool Water Level—High Function is
chosen to ensure that HPCI will be aligned for suction from
the suppression pool before the water level reaches the
point at which suppression pool design loads would be

/ hP yve
High Fress exceeded.

(oo {é Iru"f’"

DIJCV\"‘?"
Pre ssure - /J 7L\

Two channels of Suppression Pool Water Level—High Function

are required to be OPERABLE only when HPCI is required to be
OPERABLE to ensure that no single instrument failure can (DBg)
preclude HPCI swap to suppression pool source. Refer to

LCO 3.5.1 for HPCI Applicability Bases.

ot redures The minimum flow instruments are provided to protect the
el Pow _—\\BNHPCI pump from overheating when the pump is operating
the_dssocAated Intetiow valve 79 not fully/apsm

The
Pawse o?eew{;w’h
1o det@vmi imed
]

minimum flow line valve is opened when low flow is sensed;”
and the valve is automatically closed when the/flow raté™is
DBS
God Tamg Pt

adequate to protect the pump. » The High Pressure Coolant \
Injection Pump Discharge Flow—Low,Function u,@s_s%m_e__,,bg_ Hto:
Presswven =97

OPERABLE and ca-aETé ofsclosing the minimum flow valve to
Bnsure tha ow assumed during the transients an
accidents ana]yzed in References 1, 2, and @)are met. The
core cooling function of the ECCS, along with the scram
action of the RPS, ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46.

open: mg-dnl—’""“"‘“"‘

g o protﬁ-f'f
{—lou.: AP.NP A

—I—I'—‘::;::j::fﬁlz—j The log1c is arranged such that the tzznsmﬁIIEZL
11“ vt P Hhe causef the minimum flow valve to open. The logic will close

Fect
is ek, bo de the minimum flow valve once the closure setpoint is

aw dl.rck&'f‘
HPeT ptf exceeded.
G

P.cfS"H =~

(continued)<{p?
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B

'Prtﬁtln-. CUIAA' T.:J({h"k 3.3.5.1

Duchar& Pressure - High

BASES /-
3
APPLICABLE 3.0, High PressurejCoolant Injection Pump Discharge
SAFETY ANALYSES, Flow—Low (Bypass){ (continued)
LCO, and
APPLICABILITY The High Pressure Coolant Injection Pump Discharge Flow—Low

Allowable Value is high enough to ensure that pump flow rate
is sufficient to protect the pump, yet Tow enough to ensure
that the closure of the minimum flow valve is initiated to
allow full flow into the core. TT\\ st '3.¢

One channel) is required to be OPERABLE when the HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 for HPCI
Applicability Bases.

Y-
-

The Manual Initiation pugh button channel introduces sjgnals
into the HPCI logic to frovide manual initiation capability
and is redundant to the automatic protective
. instrumentation. ere is one push button for th HPCI

System.

The Manual Inttiation Function is not assume in any
accident or/fransient analyses in the FSAR,” However, the
Function i€ retained for overall redundangy and diversity of
the HPCIFunction as required by the NR in the plant
:1icensing basis.

Thered is no Allowable Value for thi Function since the
charinel is mechanically actuated bAsed solely on the
ition of the push button. On channel of the Mapdal

jtiation Function is require when the
HPCI System is required to be
\iSI_HPCI Applicability Bases

Automatic Depressurization System PAl @

4.a. 5.a. Reactor Vessel Water evel—low Low Lowgllevel 1

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for jnitiation from this

-«)\lfunction. The Reactor Vessel Water Level—Low Low Lowg

Level 1, is one of the Functions assumed to be OPERABLE and

) capablelof initiating the ADS during the accident analyzed
(continued)
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The High Pressure Coolant Injection Pump Discharge Pressure - High (Bypass)
Allowable Value is less than the pump discharge pressure when the pump is
operating in a full flow mode and high ensough to avoid any condition that
results in a discharge pressure permissive when the HPCI pump is aligned for
injection and the pump is not running.

INSERT 3.9

Insert Page B 3.3-119



ECCS Instrumentation

B 3.3.5.1
BASES © C
Pr(
APPLICABLE 1 vel—Low Low Lowgilevel .1}
SAFETY ANALYSES, (continued) 7 ,
LCO, and r@ . .
APPLICABILITY in Referencel@. The core cooling function of the ECCS,

—Jpossibility

along with the scram action of the RPS, ensures that the
fuel peak cladding temperature remains below the limits of
10 CFR 50.46. - ‘

Reactor Vesse Water Level—Low Low Lowﬂﬁeve'l(ﬁ signals are ’(
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of

water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel./ Four channels o
Reactor Vessel Water Level—Low Low Lowgy iLevel l(FﬁEEfTBH“‘{:)

are required to be OPERABLE only when ADS is required to be
OPERABLE to ensure that no single instrument failure can
preciude ADS initiation. Two channels input to ADS trip
system A, while the other two channels input to ADS trip
system B. Refer to LCO 3.5.1 for ADS Applicability Bases.

The Reactor Vessel Water Level—Low Low Low,ilevel 1 <<E£b
Allowable Value is chosen to allow time for the low pressure
cor$1f1ooding systems to initiate and provide adequate

cooling.

[g,h_—. 5.b. Drvwell pr

High pressure in the drywell could indicate a break in the
RCPB. Therefore, . receives one of the signals necessar
for initiation frfom this Function in order to minimize
fuel damage. The Drywell Pressure—Hj
’assumed to_be OPERABLE and capable of initiating

during the accidents analyzed in Reference 2.
cooling”function of the ECCS, along with the scram action of

the , ensures that the fuel peak cladding temperature

rywell Pressure—High signals are ipitiated from four
pressure transmitters that sense ell pressure. The
Allowable Value was selected to

/

(continued)
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/ f5\
-Cgi::::> INSERT Function 4.a, 5.a

The Allowable Value is the water level above a zero reference level which is
352.56 inches above the lowest point inside the RPV and is also at the top of a
144 inch fuel column (Ref. 6).
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B 3.3.5.1

BASES

APPLICABLE tinued)

SAFETY ANALYSES, @
LCO, and the other S trip system B efer to
APPLICABILITY LCO 3.5

(::r—'“wr“"h . . . ils s
g — i i r rization m_Jnitiation
? Jimer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused
by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analyses of Reference @\that require ECCS

initiation and assume failu f [the _HPC] System.
reol iii i em

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer is chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels of the Automatic Depressurization System
Initiation Timer Function are only required to be OPERABLE
when the ADS is required to be OPERABLE to ensure that no
single instrument failure can preclude ADS initiation. (One
channel inputs to ADS trip system A, while the other channel

: inputs to ADS trip system B. Refer to LCO 3.5.1 for ADS
Applicability Bases.
‘ r Vessel W vel—Lowgllevel 3] )

The Reactor Vessel Water Leve]-—LowfiLeve1 Function is

used by the ADS only as a confirmatory low water level

signal. ADS receives one of the signals necessary for

initiation from Reactor Vessel Water Level—Low Low Lowy

Level } signals. In order to prevent spurious initiation of
KY

Al (continued)
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B 3.3.5.1
> ' ‘
BASES éﬁizzii : 42) C:)tqw%
APPLICABLE tor ] vel—Low v
SAFETY ANALYSES, (continugd)
LCO, and -

APPLICABILITY the ADS due to spurious Level 1 signals, a Level 3 signal
must also be received before ADS initiation commences.
Reactor Vessel Water Level—Lowgllevel 3Asignals are LAl

jnitiated from two level transmitters that sense the

difference between the pressure due to a constant column of

) water (reference leg) and the pressure due to the actual
water level ‘(variable leg) in the vessel. }Ehe AI]owab]eﬁD ZEZD
4o be Value for Reactor Vessel Water Level—Lowgilevel 3 is 1D
came —""selected) &1 the RPS Level 3 scram Allowable Value for
as convenience. Refer to LCO 3.3.1.1, "Reactor Protection

System (RPS) Instrumentation," for the Bases discussion of

this Function.
= 4l &
Wpilevel 3

Two channels of Reactor Vessel Water Level—Lo

Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. One channel inputs to
ADS trip system A, while the other channel inputs to ADS
trip system B. Refer to LCO 3.5.1 for ADS Applicability

The Pump Discharge Pressure—High signals from the CS and

LPCI pumps are used as permissives for ADS initiation,

indicating that there is a source of low pressure cooling

water available once the ADS has depressurized the vessel.

Pump Discharge Pressure—High is one of the Functions 19 éggz

assumed to be OPERABLE and capable of permitting ADS hzar

initiation during the events analyzed in Reference Zwith an

assumed HPC] failure. For these events the ADS

depressurizes the reactor vessel so that the low pressure

ECCS can perform the core cooling function®). This core \6552>
cooling function of the ECCS, along with the scram action of

the RPS, ensures that the fuel peak cladding temperature
remains below the limits of 10 CFR 50.46.

w Pump discharge pressure signals are initiated from twelve

< pressure \{FADSRATEEYS, two on the discharge side of each of
the six low pressure ECCS pumps. In order to generate an
ADS permissive in one trip system, it is necessary that only

(continued)
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‘.£> INSERT Function 4.c. 5.¢C

The Allowable Value is the water level above a zero reference level which is
352.56 inches above the lowest point inside the RPV and is also at the top of a
144 inch fuel column (Ref. 6).
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ECCS Instrumentation
B 3.3.5.1

U N

d
APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

ﬂgwegf{r, this

Lunchion is md:rcc"ﬁ

assomed b °P"“.b

(e} \dA &y
4 4 Y r r w_Pressure Coolant
Jnjection Pump Discharge Pressyre—High (continued)

one pump (both channels for the pump) indicate the high
discharge pressure condition. The Pump Discharge
Pressure—High Allowable Value is less than the pump
discharge pressure when the pump is operating in a full flow
mode and high enough to avoid any condition that results in
a discharge pressure permissive when the CS and LPCI pumps
are aligned for injection and the pumps are not running.

The actual operating point of this function is not assumed
in any transient or accident ffilzfjf},

b ‘;rn\u({a A A

eor msswe

cfpcsﬂlh?f_ Yhe
0es to allw the

FCLS \Ow gressiie

Twelve channels of Core Spray and Low Pressure Coolant
Injection Pump Discharge Pressure—High Function are only
required to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two CS channels associated with CS
pump A and four LPCI channels associated with LPCI pumps A

associated with CS pump B and four LPCI channels associated
with LPCI pumps B and.@ are required for trip system B.
Refer to LCO 3.5.1 fo;l

kSJs’«’M b (2 st J and,p are required for trip system A. Two CS channels

&DS Applicability Bases.

One of the signals-
Pressure—High.

accident analysis. The
in the TS because ADS is p
r mitigation of a DBA.

nstrumentation is retaine of|

the primary success path

There are four Automatif Depressurization System kow Water |
Level Actuation Timer felays, two in each of the two ADS
trip systems. The Aljowable Value for the Aytomatic
Depressurization System Low Water Level Actdation Timer is

Lchosen to ensure that there is still time After

\\

(continued)
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ECCS Instrumentation

B 3.3.5.1
BASES
APPLICABLE 54 res. m Low Water Level \
SAFETY ANALYSES, | Actuation Timer (continued)
LCO, and /

APPLICABILITY depressurization for t é/1ow pressure ECCS subsystems to
provide adequate core cooling.

B2 Four channels ofthe Automatic Depressurization System Low
P Water Level Acttiation Timer Function are only required to be
OPERABLE whep”the ADS is required to be OPERABLE to ensure
[that no single instrument failure can preclude ADS

initiat for ADS Applicabilit ses.
(4.h, 5.h. Manual Initiation
roduce signals

The/Manual Initiation push button channels i
into the ADS logic to provide manual initjation capability
d are redundant to the automatic protective

. 55, nstrumentation. There are two push
v {/trip system for a total of four.

f The Manual Initiation Function not assumed in any

x accident or transient analyses/in the FSAR. However, the

Function is retained for ovepdll redundancy and diversity of
d by the NRC in the plant

ttons for each ADS

licensing basis.

\ the ADS functions as requi

There is no Allowable Yalue for this Function since th
channels are mechanicglly actuated based solely on t
l position of the push/buttons. Four channels of th
l Initiation Function/(two channels per trip systemy are only
\ required to be OPERABLE when the ADS is required/to be J
S.

\QEFRABLE. Refer Ao LCO 3.5.1 for ADS Applicabjfity Base

ACTIONS

cal reports. In
7 the licensee must

AY

ote has been provided to modify the ACTIONS related to
ECCS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition discovered to be inoperable or

(continued)
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B

3.3.5.1

BASES
ACTIONS not within 1imits will not result in separate entry into the
(continued) Condition. Section 1.3 also specifies that Required Actions

of the Condition continue to apply for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
‘entry for each inoperable ECCS jnstrumentation channel.

A.l

Required Action A.l directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.1. B.2, and B.3

Required Actions B.1 and B.2 are intended to ensure that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
redundant automatic initiation capability being lost for the
p ot feature(s). Required Action B.1 features would be those
that are initiated by Functions 1.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.l, redundant automatic
initiation capability is lost if (a) two [Function 1.3
/j’TEhiﬁnels are inoperable and untripped)
systom, (b) two{Functi nels are inoperable and

3

(d) two [Function'2.b channels are inoperable an
For low pressure ECCS, since each

inoperable channel would have Required Action B.]l applied

separately (refer to ACTIONS Note), each inoperable channel

would only require the affected portion of the associated @

system of low pressure ECCS and [DGs to declared

inoperable. However, since channels in both associated low

pressure ECCS subsystems (e.g., both CS subsystems) are

jnoperable and untripped, and the Completion Times started

concurrently for the channels in both subsystems, this

results in the affected portions in the associated low

(continued)
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B 3.3.5.1
BASES U wared
ACTIONS B.1. B.2. and B.3 (continue
pressure ECCS and (DGS being concurrently declared
inoperable. AT

For Required Action B.Zfi{edundant automaticlinitiation
capability is lost if twol Function 3.2 or twoiFunction 3.b

channels are inoperable and untripped),dn The  Same Trip

: sygtem. In this situation (loss of redundant automatic
initiation capability), the 24 hour allowance of Required

Action B.3 is not appropriate and the feature€(s) associale

withthe—tmoperabte—untripped-ciammel § must be declared
inoperable within 1 hour. As noted (Note 1 to Required
Action B.1), Required Action B.1 is only applicable in
MODES 1, 2, and 3. In MODES 4 and 5, the specific
initiation time of the low pressure ECCS is not assumed and
the probability of a LOCA is lower. Thus, a total loss of
initiation capability for 24 hours (as allowed by Required
Action B.3) is allowed during MODES 4 and 5. There is no
similar Note provided for Required Action B.2 since HPCI
instrumentation is not required in MODES 4 and 5; thus, a
Note is not necessary.

Notes are also provided (Note 2 to Required Action B.1 and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry
into Condition B if an associated channel is inoperable.
This ensures that the proper loss of initiation capability
check is performed. Required Action B.1 (the Required Gr2n)
Action for certain inoperable channels in the low pre : )
ECCS subsystems) is not applicable to Function 2.e/ since

this Function provides backup to administrative controls

ensuring that operators do not divert LPCI flow from

fijecting into the core when needed. Thus, a total loss of
Function 2.e,capability for 24 hours is allowed, since the

LPCI subsystems)|remain capable of performing their intended
function. D

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero® for beginning the allowed outage time *clock.”
For Required Action B.1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable, untripped channels within the same

(continued)
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ECCS Instrumentatibn
‘8 3.3.5.1

ACTIONS

)

@

B.l, B.2, and B.3 (continued)

Function as described in the paragraph above. For Required
Action B.2, the Completion Time only begins upon discovery
that the HPCI System cannot be automatically initiated due
to two inoperable, untripped channels for the associated
Function in the same trip system. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to

“be acceptablé (Ref.}®) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H
must be entered and its Required Action taken.

C.landC.2

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function result in redundant automatic initiation
capability being-lost for the feature(s). Required
Action C.] features would be those that are initiated by
Functions 1.c,v2.c, 2.d, and 2.f (i.e., low pressure ECCS).
Redundant automatic initiation capability i if_ei
a) twojiFunction 1.c channels are inoperable dn Ah€ Same
CrIp7systen, (D) twolFunction 2.c channels are inoperable dm __—~

\—"—7\. +08) tworfunction 2.d channels are

] erdN_the same—trip—system, or (&) UD GrZmire

Function 2.f channels are inoperable. (In this\ETfiifTaﬁ"t::::::)
(1oss of redundant automatic initiation\capability), the

24 hour allowance of Required Action C.2)is not appropriate

and the feature(s) associated with the /inoperable channels

must be declared inoperable within 1fhour. Since each

(continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS

2\

[Functions is fnoperable), sinc:#ihey are the Manugl

C.] and C.2 (continued)

inoperable channel would have Required Action C.1 applied
separately (refer to ACTIONS Note), each inoperable channel
would only require the affected portion of the associated
system to be declared inoperable. However, since channels
for both low pressure ECCS subsystems are inoperable (e.g.,
both CS subsystems), and the Completion Times started
concurrently for the channels in both subsystems, this

concurrently declared inoperable. For Functions 1.

ps!

results in the affected portions in both subsystemsc?g%gg,__ I‘d;jiii)
;- 2.d, OFE

and 2.f, the affected portions are the associated low
pressure ECCS pumps. As noted (Note 1), Required Action C.1
is only applicable in MODES 1, 2, and 3. In MODES 4 and 5,
the specific initiation time of the ECCS is not assumed and
the probability of a LOCA is lower. Thus, a total loss of
automatic initiation capability for 24 hours (as allowed by
Required Action C.2) is allowed during MODES 4 and 5.

te 2 states that Required Action C.1 is only applicable
or Functions 1.c, 2.c, 2.d, and 2.f. /Re Action—C-

5 Functions 1.e,
nto this Condition’i

require entry
Initiation Finctions and are nof assumed in any ccident or
transient afalysis. Thus, a total loss of manu initiation
capability for 24 hours (as allowed by Required Actio
is allowed,/ Required Action C.1T is a¥sol not app jcable to
unction 3.c (which also requires entry into this Condition
if a channel in this Function is inoperable), since the loss
of one channel results in a loss of the Function
(two-out-of-two logic). This loss was considered during the
e 7t of ReferenceX® and considered acceptable for the
24 hours allowed by Required Action C.2.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
“time zero" for beginning the allowed outage time *clock."
For Required Action C.1, the Completion Time only begins
upon discovery that the same feature in both subsystems
(e.g., both CS subsystems) canhot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is

(continued)
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ECCS Instrumentation
B 3,3.5.1

BASES

ACTIONS €.l and C.2 (continued)

acceptable because it minimizes risk while allowing time for
restoration of channels.

_ Because of the diversity of sensors available to provide

$3d initiation signals and the redundancy of the ECCS design, an

‘ allowable out of service time of 24 hours has been shown to
e acceptable (Ref.! &) to permit restoration of any

inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.

D.1,0.2.1. and 0.2.2

Required Action D.] is intended to ensure that appropriate
actions are taken if multiple, inoperabie, untripped
channels within the same Function result in a compliete loss
of automatic component initiation capability for the HPCI
System. Automatic component initiation capability is lost

. 1
assoC!4§"
with ene
CsT

automatic suction swap), the 24 hour allowance of Required
@ Actions D.2.1 and D.2.2 is not appropriate and the HPCI

. System must be declared inoperable within 1 hour after
discovery of loss of HPCI initiation capability. As noted,
Required Action D.1 is only applicable if the HPCI pump
suction is not aligned to the suppression pool, since, if
aligned, the Function is already performed.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allcws for an exception to the normal
*time zero" for beginning the allowed outage time “"clock."”
For Required Action D.1, th2 Completion Time only begins
upon discovery that the HPCI System cannot be automatically
aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

(continued)
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ECCS Instrumentation

B 3.3.5.1
BASES
ACTIONS D.1. D.2.1, and D.2.2 (continued)
Because of the diversity of sensors available to provide
jnitiation signals and the redundancy of the ECCS design, an
allowabl of seryice time of 24 hours has been shown to
o ~~(7 acceptable (Ref B} to permit restoration of any

inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action D.2.1 or the
suction source must be aligned to the suppression pool per
Required Action D.2.2. Placing the inoperable channel in
trip performs the intended function of the channel (shifting
the suction source to the suppression pool). Performance of
either of these two Required Actions will allow operation to
continue. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the HPCI System
piping remains filled with water. Alternately, if it is not
138 desired to perform Required Actions D.2.1 and D.2.2 (e.g.,
as in the case where shifting the suction source could drain
down the HPCI suction piping), Condition H must be entered
and its Required Action taken. (£ chamnels ov

w Fu“ch.'
@\. 70” :’d:,“h(c [y

and the Core S})ru)
Pump Dischare
Pnfwm-ﬂﬁk

E. and £.2

Required Action E.1 is intended to ensure that appropriate

actions are taken if multiple, inoperable channels within

the Core Spray and Low Pressure Coolant Injection Pump dse
Discharge Flow—Low BypassiFunctions result in redundan

\\ automatic initiation capability being lost for the

L feature(s). For Required Action E.l, the[?EifiFEE‘GEE;;’Be

those that are initiated by Functions 1.d(and 2.g (e.g., low

pressure ECCS). Redundant automatic initiation capabilit

is Tost if (a) two Function l.d)channels are inoperable(a?
@"";?ﬁm Function 2.g channels mmﬁﬂﬂff Ump
a) m/A and one Oor more Eiﬁcti on 2.9 Emﬁ:;?
ssociated with pumps in LPCI subsystem B)are inoperablel
Since each inoperable channel would have Required Action E.1
applied separately (refer to ACTIONS Note), each inoperable
channel would only require the affected low pressure ECCS
pump to be declared inoperable. However, since channels for
more than one low pressure ECCS pump are inoperable, and the

Completion Times started concurrently for the channels of
the low pressure ECCS pumps, this results in the affected

or (d) re Funchow l.2 Chanwel A\»l onl. —
Tunchon 1 chand assocated wit 3
diHarek €S pomps ane o perciie @ (continued)
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ECCS Instrumentation

3.3.5.1
BASES
ACTIONS E.l and E.2 (continued)
low pressure ECCS pumps being concurrently declared
inoperable.

In this situation (loss of redundant automatic initiation
capability), the 7 day allowance of Required Action E.2 is

not appropriate and the subsystem associated with each
inoperable channel must be declared inoperable within

1 hour. As noted (Note 1 to Required Action E.l), Required
Action E.1 is only applicable in MODES 1, 2, and 3. In

MODES 4 and 5, the specific initiation time of the ECCS is

not assumed and the probability of a LOCA is lower. Thus, a
total loss of initiation capability for 7 days (as allowed

by Required Action E.2) is allowed during MODES 4 and 5. A :
Note is also provided (Note 2 to Required Action E.1) to 8%
de1ineateEéggtFRequired Ac;ion E.1 is onlyEapplicable to low
pressure unctions. Required Action E.1 is no

& -applicable to HPCI Function) 3.ffsince the loss of one @
channel results in a loss of the Function (one-out-of-one

~ Jogic). This loss was considered during the development of
hgﬁz;,i::}"“ké erenc and considered acceptable for the 7 days allowed
by Required Action E.2.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
“time zero" for beginning the allowed outage time "clock."”

For Required Action E.1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

If the instrumentation that controls the pump minimum flow
valve is inoperable, such that the valve will not
automatically open, extended pump operation with no
injection path available could lead to pump overheating and
failure. If there were a failure of the jnstrumentation,
such that the valve would not automatically close, a portion
of the pump flow could be diverted from the reactor vessel
injection path, causing insufficient core cooling. These

(continued)

BWR/4 STS B 3.3-131 Rev 1, 04/07/95



BASES

ECCS Instrumentation
B 3.3.5.1

ACTIONS

8\

E.l and E.2 (continued)

consequences can be averted by the operator’s manual control
of the valve, which would be adequate to maintain ECCS pump
protection and required flow. Furthermore, other ECCS pumps
would be sufficient to complete the assumed safety function
if no additional single failure were to occur. The 7 day
Completion Time of Required Action £.2 to restore the
inoperable channel to OPERABLE status is reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a
safe state for the channel in all events.

E.land F.2

Required Action F.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions
result in redundant automatic initiation capability being
Tost for the ADS. Redundant automatic initiation capability ~
is lTost if either (a) one Function 4.a channel and‘one @2 ’
Function 5.a channel are inoperable and untripped,¥(b) pe

unction 4, channé1“ihd e Function 5.b channel are }
inoperablé and untri or (c)one Function’ 4§E}cﬁiﬁné1
and one Function 5 hannel are’inoperabIe and untr1pped*““
In this situation (loss of automat1c initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
*time zero" for beginning the allowed outage time "clock.”
For Required Action F.1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within

(continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS

F.]1 and £.2 (continued)

similar ADS trip system Functions as described in the
paragraph above. The 1 hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or

tripping of channels. /}:::>

Because of the diversity/of sensors available to provide
initiation signals /and the redundancy of the ECCS design, an
allowable out of Service time of 8 days has been shown to be
acceptable (Ref. to permit restoration of any inoperable b3Y
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC
changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperable,
untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 96 hours to 8 days, the "time zero" for beginning the
8 day "clock” begins upon discovery of the inoperable,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped
condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

6.1 and 6.2
Required Action 6.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within J,

similar ADS trip system Functions result in automatic
initiation capability being Jost for the ADS. Automatic

initiation capak is lost if either (a) one Function 4fg§)
& erable,¥(b) T (o)

combination of Function,@¥,e b2, and/5.T)channels are
inoperable such that/Channels associated with five or more
low pressure ECCS/pumps are inoperab1q:)_;_ C

G"r‘quy'jﬁll]
Q‘J’ "l‘,e’ Ei@ (continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS

p6%-
6.1 and 6.2 (continued) ~

Fu;s;aﬁ/, g channels ;nd’sne or more Functlgn/s.g channei%
arg”ino

perab]e;"‘- el

In this situation (loss of automatic initiation capability),
the 96 hour or B day allowance, as applicable, of Required
Action 6.2 is not appropriate, and all ADS valves must be
declared inoperable withln 1 hour after discovery of loss of

o f, 4g,'5c,5e,
.1 is nqt applicable

accident transient analysis.
manual jfitiation capability $ér 96 hours or

allowed by Required Actigg 642) is a]lowqu**

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."”
For Required Action G.1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip
system Functions as described in the paragraph above. The

1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
owable out of service time of B days has been shown to be
acceptable (Ref.(8) to permit restoration of any inoperable
channel to OPE E status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Comp]et1on Time
changes from 96 hours to 8 days, the "time zero" for
beginning the 8 day "clock” begins upon discovery of the

(continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS

G.] and G.2 (continued)

inoperable channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required
Action taken. The Required Actions do not allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

H.l

With any Required Action and associated Completion Time not
met, the associated feature(s) may be incapable of
performing the intended function, and the supported
feature(s) associated with inoperable untripped channels
must be declared inoperable immediately.

SURVEILLANCE
REQUIREMENTS

@

Reviewer’s Note: Certaj “Frequencies are based on approved
topica)/reports. In grder for a licensee use these
Frequéncies, the ligghsee must justify thé Frequencies

reqdired by the st#ff SER for Ehe topical report.

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs column of
Table 3.3.5.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to

6 hours as follows: (a) for Functions 3.c, 3.f, and 3.g;
and (b) for Functions other than 3.c, 3.f, and 3.9 provided
the associated Function or redundant Function maintains ECCS
initiation capability. Upon completion of the Surveillance,
or expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. assumption of the average
time required to perform channel} surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce thesprobability that the ECCS will

initiate when necessary.

(continued)
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ECCS Instrumentation
B 3.3.5.1

SURVEILLANCE
REQUIREMENTS
(continued)

SR _3.3.5.1.1

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
jndicated 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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK guarantees
that undetected outright channel faflure is limited to

12 hours; thus, it is key to verifying the instrumentation
continues to operate properly between each CHANNEL
CALIBRATION.

reement criteria are determined by the plant staff, based

n 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
instrument has drifted outside its limit.

The Frequency is based upon 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 channels required by the LCO.

SR _3.3.5.1.2

A CHANNEL FUNCTION(E-TEST is performed on each required
channel to ensure that the @WXFE» channel will perform/the

intended function.

\-—K INSERT SR ’3.’35.(.2)
Any setpoint adjustment shall be cons stent w the
assumptions of the current plant specific setpoint
methodology.

E
v'

The Frequency of 92 days is based on the reliability
analyses of Reference,§.

G

\&

<y S02 ::L\-?-L‘j

(continued)
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INSERT SR 3.3.5.1.2

A successful test of the required contacts(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specifications and non-Technical

Specifications tests at least once per refueling interval with applicable
extensions.

Insert Page B 3.3-136 Revision F
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ECCS Instrumentation

@ B 3.3.5.1

BASES
SURVEILLANCE m
REQUIREMENTS .
(continued) Calibration of trip units provides a check of the actual

3 )

trip setpoints. The channel must be declared inoperable if
the trip setting is discovered to be less conservative than
the Allowable Value specified in Table 3.3.5.1-1. If the
trip setting is discovered to be less conservative than
accounted for in the appropriate setpoint methodology, but
is not beyond the Allowable Value, the channel performance
is still within the requirements of the plant safety
analyses. Under these conditions, the setpoint must be
readjusted to be equal to or more conservative than the
setting accounted for in the appropriate setpoint
methodology. (784)

<

rd Tower Auee

leha assacatedd

The Fregquency of

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

3
The Frequency of SR 3.3.5.1.G[§£)based upon the assumption
of a 92 day calibration interval in the determination of the
.magnitude of equipment drift in the setpoint analysis.

The Frequency of SR 3.3.5.1.5 is based upon the assumption
of an\l® month calibration interval in the determination of
the magnitude of equipment drift in the setpoint analysis.

e

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in

LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this
surveillance to complete testing of the assumed safety
function.

(continued)
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BASES

SURVEILLANCE SR_3.3.5.1.6 (continued)

REQUIREMENTS
" Thel§® month Frequency is based on the need to perform this
G Surveillance 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 that these components usually E

pass the Surveillance when performed at the & month @
Frequency. }

LBz
.

This SR ensures that Ahe individual channel resgonse times
are less than or egfial to the maximum values &ssumed in the
accident analysis. Response time testing

criteria are influded in Reference 4.

with theAypical industry refueling/cycle and is baséd upon
plant ofierating experience, which 4Ahows that random failures
of instrumentation components caysing serious ?sgonse time
degpadation, but not channel faflure, are infrequent

ccurrences.

D ,
REFERENCES 1. QUFsAR, Section\FEZ]\. (6.5)
@ 2. (OFsAR, section @ZELE(N.C) -
2" @ Fsaw, (GhapTer 135) D [&‘iﬁ._@:‘ efride )
NEDC-313E~}P ®dwifl 1. Hatch) Nuclear Power Plant,
R R-1OCA,\ Loss-of-Coolant Accident Ana1ys1s,

NEDC-30936-P-A, ¥BWR Owners’ Group Technical (W” il

oo
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5. 10 CFR 50.36 (c)(20(i1)

6. Drawing 11825-5.01-150, Rev. D, Reactor Assembly Nuclear Boiler, (GE
Drawing 919D690BD)
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JAFNPP

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.5.1

Emergency Core Cooling System (ECCS)
Instrumentation

JUSTIFICATION FOR DIFFERENCES (JFDs)
FROM NUREG-1433, REVISION 1, BASES



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION

RETENTION OF EXISTING REQUIREMENT (CLB)

CLB1

CLB2

CLB3

CLB4

CLB4

The Bases description associated with the Core Spray and Low Pressure
Injection Pump Discharge Pressure High Functions (for ADS) have been
modified consistent with the current requirements in CTS Table 3.2-2 as
indicated in the "Minimum No. of Operable Instrument Channels Per Trip
System” column for Item Number 3 and 4.

ECCS Response Time is not required in the CTS. Generic studies have
shown that instrumentation response time changes (increasing times),
that could impact safety, do not normally vary such that they would not
be detected during other required surveillances (e.g., Channel
Calibrations). Since the addition of these tests would be a major
burden, with 1ittle gain in safety, the SRs associated with these tests
have not been added for any test associated with instrumentation. The
Bases has been revised as required to reflect this difference.

The bracketed ISTS SR 3.3.5.1.3 (trip unit calibration) has been
retained since the JAFNPP design includes trip units. The bracketed 92
day Frequency has been extended to 184 days consistent with CTS Table
4.2-2 (Note 15) and approved in JAFNPP Technical Specification Amendment
No. 89. This Surveillance has been renumbered as SR 3.3.5.1.4 and
therefore subsequent SRs have been reordered and renumbered to refiect
this change. The appropriate changes have been made to the Bases
Surveillance Requirements discussion to reflect this change.

The Bases for ITS 3.3.5.1 Function 3.d has been modified to reflect
existing details in CTS Table 3.2-2 for Item 16. The water contained in
each CST at the Condensate Storage Tank Level - Low Allowable Value will
still include 15,600 gallons of water in each tank.

The 18 month Frequency of SR 3.3.5.2.6 (LOGIC SYSTEM FUNCTIONAL TEST)
has been increased to 24 months.

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PAl

PA2

PA3

JAFNPP

Changes have been made (additions, deletions, and/or changes to the
NUREG) to reflect plant specific nomenclature.

Editorial change made with no change in intent, or to be consistent with
other places in the Bases.

The wording that the "ECCS subsystem must also respond within its

assumed response time" has been deleted since the statement is not
appropriate to the ECCS Instrumentation Bases.

Page 1 of 4 Revision F
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PA4

PA5

PA6

The "Reviewer's Note" has been deleted.

ITS 3.3.5.1 Required Action G.1 Note has been deleted since it does not
provide any useful guidance. The associated words in the Bases have
been deleted, as applicable.

The quotations used in the Bases References have been removed. The
Writer's Guide does not require the use of quotations.

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB1

DB2

DB3

DB4
DB5

DB6

JAFNPP

Changes have been made (additions, deletions, and/or changes to the
NUREG) to reflect the plant specific design. References have been
included, as applicable.

JAFNPP ADS logic does not contain Drywell Pressure-High (ISTS 3.3.5.1
Functions 4.b and 5.b) and ADS Low Water Level Actuation Timer inputs
(ISTS 3.3.5.1 Functions 4.g and 5.g). Changes have been made to delete
these instruments from the Specification. Therefore, the Bases has been
revised to delete the descriptions of theses Functions and renumber
other functions as required.

The description of the setpoint calculation methodology has been revised
to reflect the plant specific methodology.

The proper plant specific references have been provided.

Bracketed Table 3.3.5.1-1 Functions 1.e (CS Manual Initiation), 2.h
(LPCI Manual Initiation), 3.g (HPCI Manual Initiation), 4.h (ADS Trip
System A Manual Initiation), and 5.h (ADS Trip System B Manual
Initiation) do not apply to the JAFNPP design and therefore are not
retained in the ITS. The Bases description has been modified as
required to reflect this change.

An additional Function has been added to Table 3.3.5.1-1 to ensure the
Core Spray pump will start within the time constraints required by the
ECCS analysis and when required to minimize excess loading on the
eggrgency buses and emergency diesel generators. This Function was
added as:

1.d Core Spray Pump Start-Time Delay Relay

The Bases has been revised to reflect this change. Subsequent Functions
have been renumbered as required to reflect this change.

Page 2 of 4 Revision F



PLANT -

JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION

SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB7

DB8

DB9

DB10

The JAFNPP design includes two condensate storage tanks (CSTs) which
provide a source of water to the High Pressure Coolant Injections
System. The Bases has been revised to reflect this difference in
design.

Two additional Functions have been added to Table 3.3.5.1-1 to ensure
the Core Spray and High Pressure Coolant Injection (HPCI) System minimum
flow control valves operate as required. These Functions are:

1.f Core Spray Pump Discharge Pressure—High (Bypass)
3.g High Pressure Coolant (Bypass) Injection Pump Discharge
Pressure-High

Appropriate Actions and Surveillance Requirements have also been added.
This instrumentation serves to protect the system pumps from overheating
when the pump is operating and the associated injection valve is not
open. This will ensure the associated Emergency Core Cooling Systems
are Operable and will function properly during a design basis accident.

The 18 month calibration SR Frequency has been extended from 18 months
to 24 months consistent with the setpoint calculation methodology and
consistent with CTS Table 4.2-2.

A new Function has been added to Table 3.3.5.1-1 to ensure the Low
Pressure Coolant Injection subsystems are not diverted unless
containment spray is needed. This Function is:

2.h  Containment Pressure-High

Appropriate Actions and Surveillance Requirements have also been added.
This addition is consistent with the current licensing requirements and
is consistent with NEDO-31466 (Technical Specification Screening
Criteria Application And Risk Assessment), Supplement 1, February 1990.
The Bases has been modified as required to reflect this change.

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TAl

JAFNPP

The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler number 205, Revision 3 have been
incorporated into the revised Improved Technical Specifications.

Page 3 of 4 Revision F
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.5.1 - ECCS INSTRUMENTATION

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA) (continued)

TA2 The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler number 275, Revision 0 have been
incorporated into the revised Improved Technical Specifications.

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

X1 NUREG-1433, Revision 1, Bases reference to "the NRC Policy Statement”
has been replaced with 10 CFR 50.36(c)(2)(i1), in accordance
with 60 FR 36953 effective August 18, 1995. Subsequent References have
been renumbered, as applicable.

JAFNPP Page 4 of 4 Revision F
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IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.5.1

Emergency Core Cooling System (ECCS)
Instrumentation

RETYPED PROPOSED IMPROVED TECHNICAL
SPECIFICATIONS (ITS) AND BASES
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ECCS Instrumentation

3.3 INSTRUMENTATION

3.3.5.1

3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

LCO 3.3.5.1 The ECCS instrumentation for each Function in
Table 3.3.5.1-1 shall be OPERABLE.

AP@LICABILITY: According to Table 3.3.5.1-1.

ACTIONS

............................................................

AND

initiation capability
is inoperable.

CONDITION REQUIRED ACTION COMPLETION TIME
A. One or more channels A.l Enter the Condition Immediately
inoperable. referenced in
Table 3.3.5.1-1 for
the channel.
B. As required by B.1  -------- NOTES--------
Required Action A.1 1. Only applicable
and referenced in in MODES 1, 2,
Table 3.3.5.1-1. and 3.
2. Only applicable
for Functions
l.a, 1.b, 2.a,
and 2.b.
Declare supported 1 hour from
feature(s) inoperable | discovery of
when its redundant loss of
feature ECCS initiation

capability for
feature(s) in
both divisions

(continued)

JAFNPP
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Amendment



ECCS Instrumentation

3.3.5.1
ACTIONS
CONDITION REQUIRED ACTION COMPLETION TIME
B. (continued) B.2  -------- NOTE---------
Only applicable for
Functions 3.a
and 3.b.
Declare High Pressure | 1 hour from
Coolant Injection discovery of
(HPCI) System loss of HPCI
inoperable. initiation
capability
AND
B.3 Place channel in 24 hours
trip.
C. As required by O NOTES--------
Required Action A.1 1. Only applicable
and referenced in in MODES 1, 2,
Table 3.3.5.1-1. and 3.
2. Only applicable
for Functions
l.c, 1.d, 2.c,
2.d, and 2.F.
‘Declare supported 1 hour from
feature(s) inoperable | discovery of
when its redundant loss of
feature ECCS initiation
initiation capability | capability for
is inoperable. feature(s) in
both divisions
AND
C.2 Restore Channel to 24 hours
OPERABLE status.
(continued)
JAFNPP 3.3-33 Amendment



ACTIONS (continued)

ECCS Instrumentation

3.3.5.1

CONDITION REQUIRED ACTION COMPLETION TIME
D. As required by D.1  -e-e---- NOTE---------
Required Action A.1 Only applicable if
and referenced in HPCI pump suction is
Table 3.3.5.1-1. not aligned to the
suppression pool.
Declare HPCI System 1 hour from
inoperable. discovery of
loss of HPCI
initiation
capability
AND
D.2.1 Place channel in 24 hours
trip.
OR
D.2.2 Align the HPCI pump 24 hours
suction to the
suppression pool.
E. As required by | NOTES--------
Required Action A.1 1. Only applicable in
and referenced in MODES 1, 2, and 3.
Table 3.3.5.1-1. .
2. Only applicable
for Functions 1l.e,
1.f, and 2.9.
Declare supported 1 hour from
feature(s) inoperable | discovery of
when its redundant loss of
feature ECCS initiation
initiation capability | capability for
is inoperable. subsystems in
both divisions
AND

(continued)

JAFNPP

3.3-34

Amendment



ACTIONS

ECCS Instrumentation

3.3.5.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

E. (continued)

E.2

Restore channel to
OPERABLE status.

7 days

F. As required by
Required Action A.1
and referenced in
Table 3.3.5.1-1.

F.1

AND

F.2

Declare Automatic
Depressurization
System (ADS) valves
inoperabie.

Place channel in
trip.

1 hour from
discovery of
Toss of ADS
initiation
capability in
both trip
systems

96 hours from
discovery of
inoperable
channel
concurrent with
HPCI or reactor
core isolation
cooling (RCIC)
inoperable

AND
8 days

G. As required by
Required Action A.1
and referenced in
Table 3.3.5.1-1.

G.1

Declare ADS valves
inoperable.

1 hour from
discovery of
Toss of ADS
initiation
capability in
both trip
systems

(continued)

JAFNPP
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Amendment
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ACTIONS

ECCS Instrumentation

3.3.5.1

CONDITION

REQUIRED ACTION

COMPLETION TIME

G. (continued)

G.2 Restore channel to
OPERABLE status.

96 hours from
discovery of
inoperable
channel
concurrent with
HPCI or RCIC

inoperable
AND
8 days
H. Required Action and H.1 Declare associated Immediately
associated Completion supported feature(s)
Time of Condition B, inoperable.
C, D, E, F, or G not
met.
JAFNPP 3.3-36 Amendment



SURVEILLANCE REQUIREMENTS

ECCS Instrumentation
3.3.5.1

------------------------------------- NOTES-----ecmemcccacecemncencnmecaaae

1. Refer to Table 3.3.5.1-1 to determine which SRs apply for each ECCS
Function.

2. When a channel is placed in an inoperable status solely for performance of
required Surveillances, entry into associated Conditions and Required
Actions may be delayed as follows: (a) for up to 6 hours for

- Functions 3.c, 3.f, and 3.g; and (b) for up to 6 hours for Functions other
than 3.c, 3.f, and 3.g provided the associated Function or the redundant
Function maintains ECCS initiation capability.

SURVEILLANCE FREQUENCY

SR 3.3.5.1.1 Perform CHANNEL CHECK. 12 hours
SR 3.3.5.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days

SR 3.3.5.1.3 Perform CHANNEL CALIBRATION. 92 days

SR 3.3.56.1.4 Calibrate the trip units. 184 days
SR 3.3.5.1.5 Perform CHANNEL CALIBRATION. 24 months
SR 3.3.5.1.6 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

o JAFNPP 3.3-37 Amendment



ECCS Instrumentation

3.3.5.1
Table 3.3.5.1-1 (page 1 of 5)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED
OR OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE
1. Core Spray System
_a. Reactor Vessel Water 1.2.3. 4D B SR 3.3.5.1.1 2 18 inches
Level - Low Low Low (@) e(a) SR 3.3.5.1.2
(Level 1) ala) gla SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
b. Drywell 1.2.3 4 B SR 3.3.5.1.1 s 2.7 psig
Pressure - High SR 3.3.5.1.2
SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
c. Reactor Pressure - Low 1.2.3 4 C SR 3.3.5.1.1 > 410 psig
(Injection Permissive) SR 3.3.5.1.2 and
SR 3.3.5.1.4 < 490 psig
SR 3.3.5.1.5
SR 3.3.5.1.6
4(@) 5@ 4 B SR 3.3.5.1.1 > 410 psig
SR 3.3.5.1.2 and
SR 3.3.5.1.4 < 490 psig
SR 3.3.5.1.5
SR 3.3.5.1.6
d. Core Spray Pump 1,2.3. 1 per pump C SR 3.3.5.1.5 < 12.34
Start-Time Delay (@ c(a) SR 3.3.5.1.6 seconds
Relay 4la) gla
e. Core Spray Pump 1.2,3. 1 per pump E SR 3.3.5.1.3 2 510 gpm
Discharge Flow — Low ) SR 3.3.5.1.6 and
(Bypass) 4@ gla < 980 gpm
f. Core Spray Pump 1.2,3, 1 per pump E SR 3.3.5.1.3 > 90 psig and
Discharge (@) e(a) SR 3.3.5.1.6 < 110 psig
Pressure — High 4la) gla
(Bypass)
2. Low Pressure Coolant
Injection (LPCI) System
a. Reactor Vessel Water 1.2.3, 4(b) B SR 3.3.5.1.1 2 18 inches
Level — Low Low Low SR 3.3.5.1.2
(Level 1) 4@ 5@ SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
(continued)

(a) When associated ECCS subsystem(s) are required to be OPERABLE per LCO 3.5.2, ECCS - Shutdown.

(b) Also required to initiate the associated emergency diesel generator(s).

JAFNPP 3.3-38 Amendment (Rev. F)
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ECCS Instrumentation

3.3.5.1
Table 3.3.5.1-1 (page 2 of 5)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES REQUIRED REFERENCED
OR OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE
2. LPCI System (continued)
" b. Drywell 1.2.3 4(b) B SR 3.3.5.1.1 s 2.7 psig
Pressure —~ High SR 3.3.5.1.2
SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
c. Reactor Pressure - Low 1,2.3 4 C SR 3.3.5.1.1 > 410 psig
(Injection Permissive) SR 3.3.5.1.2 and
SR 3.3.5.1.4 < 490 psig
SR 3.3.5.1.5
SR 3.3.5.1.6
4@ 5@ 4 B SR 3.3.5.1.1 2 410 psig
SR 3.3.5.1.2 and
SR 3.3.5.1.4 s 490 psig
SR 3.3.5.1.5
SR 3.3.5.1.6
d. Reactor Pressure—Low  1(6)2(C), 4 c SR 3.3.5.1.1 2 295 psig
(Recirculation © SR 3.3.5.1.2
Discharge Valve 3¢ SR 3.3.5.1.4
Permissive) SR 3.3.5.1.5
SR 3.3.5.1.6
e. Reactor Vessel Shroud 1.2.3 2 B SR 3.3.5.1.1 2 1.0 inches
Level (Level 0) SR 3.3.5.1.2
SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
f. Low Pressure Coolant 1,2,3, 1 per pump C SR 3.3.5.1.5
Injection Pum? (@) e(a) SR 3.3.5.1.6
Start-Time Delay 4la) gla
Relay
Pumps A, D < 1.51
seconds
Pumps B, C £6.73
seconds
(continued)

(a) When associated ECCS subsystem(s) are required to be OPERABLE per LCO 3.5.2.

(b) Also required to initiate the associated emergency diesel generator(s).

(c) MWith associated recirculation pump discharge valve open.

JAFNPP

3.3-39

Amendment (Rev. F)
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ECCS Instrumentation

3.3.5.1
Table 3.3.5.1-1 (page 3 of 5)
Emergency Core Cooling System Instrumentation

APPLICABLE CONDITIONS

MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM

SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE
2. LPCI System (continued)

" g. Low Pressure 1.2,3, 1 per E SR 3.3.5.1.3 > 1040 gpm
Coolant Injection Pump (@ (a) subsystem SR 3.3.5.1.6 and
Discharge Flow — Low 4la) gla < 1665 gpm
(Bypass)

h. Containment 1.2,3 4 B SR 3.3.5.1.3 2 1 psig and
Pressure — High SR 3.3.5.1.6 < 2.7 psig
3. High Pressure Coolant
Injection (HPCI) System
a. Reactor Vessel Water 1, 4 B SR 3.3.5.1.1 > 126.5
Level — Low Low () d SR 3.3.5.1.2 inches
(Level 2) 2(d 3(d) SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
b. Drywell 1, 4 B SR 3.3.5.1.1 < 2.7 psig
Pressure — High () ~(d) SR 3.3.5.1.2
2(d) 5 SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
c. Reactor Vessel Water 1, 2 c SR 3.3.5.1.1 < 222.4
Level — High (Level 8) (d) () SR 3.3.5.1.2 inches
2'9, 3 SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6
d. Condensate Storage 1, 4 D SR 3.3.5.1.3 > 59.5 inches
Tank Level - Low SR 3.3.5.1.6
z(d)_ 3(d)
e. Suppression Pool Water 1. 2 D SR 3.3.5.1.3 s 14.5 feet
Level - High ) - SR 3.3.5.1.6
2(d) 3(d)
(continued)

(a) When the associated ECCS subsystem(s) are required to be OPERABLE per LCO 3.5.2.

(d) With reactor steam dome pressure > 150 psig.

JAFNPP 3.3-40 Amendment (Rev. F)
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ECCS Instrumentation

3.3.5.1
Table 3.3.5.1-1 (page 4 of 5)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE
3. HPCI System
i (continued)

f. High Pressure Coolant 1, 1 E SR 3.3.5.1.3 2 475 gpm
Injection Pump (d) ) SR 3.3.5.1.6 and
Discharge Flow - Low 2'\% . 3 < 800 gpm
(Bypass)

g. High Pressure Coolant 1. 1 E SR 3.3.5.1.3 2 25 psig
Injection Pump ) (d) SR 3.3.5.1.6 and
Discharge AR < 80 psig
Pressure — High
(Bypass)

4. Automatic Depressurization

System (ADS) Trip System A

a. Reactor Vessel Water 1. 2 F SR 3.3.5.1.1 2 18 inches
Level — Low Low Low (d) () SR 3.3.5.1.2
(Level 1) 2*%, 3 SR 3.3.5.1.4

SR 3.3.5.1.5
SR 3.3.5.1.6

b. Automatic 1, 1 G SR 3.3.5.1.5 < 134 seconds
Depressurization (d) () SR 3.3.5.1.6
System Initiation AR
Timer

c. Reactor Vessel Water 1. 1 F SR 3.3.5.1.1 2 177 inches
Level — Low (Level 3) @ d) SR 3.3.5.1.2

2'¢7, 3 SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6

d. Core Spray Pump 1, 2 G SR 3.3.5.1.3 2 90 psig and
Discharge (@) () SR 3.3.5.1.6 < 110 psig
Pressure — High 297, 3

(continued)

(d) With reactor steam dome pressure > 150 psig.

JAFNPP 3.3-41 Amendment (Rev. F)



ECCS Instrumentation

3.3.5.1
Table 3.3.5.1-1 (page S of 5)
Emergency Core Cooling System Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS FUNCTION ACTION A.1 REQUIREMENTS VALUE
4. ADS Trip System A
_ (continued)

e. Low Pressure Coolant 1, "4 G SR 3.3.5.1.3 > 105 psig
Injection Pump @) () SR 3.3.5.1.6 and
Discharge 2, 3 < 145 psig
Pressure - High

5. ADS Trip System B

a. Reactor Vessel Water 1, 2 F SR 3.3.5.1.1 > 18 inches
Level — Low Low Low ) () SR 3.3.5.1.2
(Level 1) 2%, 3 SR 3.3.5.1.4

SR 3.3.5.1.5
SR 3.3.5.1.6

b. Automatic 1, 1 G SR 3.3.5.1.5 < 134 seconds
Depressurization () d) SR 3.3.5.1.6
System Initiation ¥, 3
Timer

c. Reactor Vessel Water 1, 1 F SR 3.3.5.1.1 2 177 inches
Level — Low (Level 3) (@) (d) SR 3.3.5.1.2

29, 3 SR 3.3.5.1.4
SR 3.3.5.1.5
SR 3.3.5.1.6

d. Core Spray Pump 1, 2 G SR 3.3.5.1.3 2 90 psig
Discharge @ ) SR 3.3.5.1.6 and
Pressure — High 2'%4 3 < 110 psig

e. Low Pressure Coolant 1, 4 G SR 3.3.5.1.3 > 105 psig
Injection Pump @) A(d) SR 3.3.5.1.6 and
Discharge 2%, 3 < 145 psig

Pressure — High

(d) With reactor steam dome pressure > 150 psig.

JAFNPP 3.3-42 Amendment



ECCS Instrumentation
B 3.3.5.1

B 3.3 INSTRUMENTATION

B 3.3.5.1 Emergency Core Cooling System (ECCS) Instrumentation

BASES

BACKGROUND

The purpose of the ECCS instrumentation is to initiate
appropriate responses from the systems to ensure that the
fuel is adequately cooled in the event of a design basis
accident or transient.

For most abnormal operational transients and Design Basis
Accidents (DBAs), a wide range of dependent and independent
parameters are monitored.

The ECCS instrumentation actuates core spray (CS), Tow
pressure coolant injection (LPCI), high pressure coolant
injection (HPCI), Automatic Depressurization System (ADS),
and the emergency diesel generators (EDGs). The equipment
involved with each of these systems is described in the
Bases for LCO 3.5.1, "ECCS-Operating” and LCO 3.8.1, "AC
Sources—Operating.”

Core Spray System

The CS System may be initiated by either automatic or manual
means, although manual initiation requires manipulation of
individual component control switches. Automatic initiation
occurs for conditions of Reactor Vessel Water Level —Low Low
Low (Level 1) or Drywell Pressure-High; or both. Each of
these diverse variables is monitored by four redundant
transmitters, which are, in turn, connected to four trip
units. The outputs of the four trip units associated with
each diverse variable are connected to relays whose contacts
provide input to two trip systems. Each trip system is
arranged in a one-out-of-two taken twice logic for each
Function. Each trip system initiates one of two CS pumps
and provides an open signal to both injection valves
associated with the same CS pump. Once an initiation signal
is received by the CS control circuitry, the signal is
sealed in until manually reset.

Upon receipt of an initiation signal, if preferred power is
available, both CS pumps start after approximately an 11
second time delay. If a CS initiation signal is received
when preferred power is not available, the CS pumps start

(continued)

JAFNPP
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BASES

ECCS Instrumentation
B 3.3.5.1

BACKGROUND

Core Spray System (continued)

after approximately 11 seconds after the bus is energized by
the EDGs.

The normally closed CS test line isolation valve, which is
also a primary containment isolation valve (PCIV), is closed
on a CS initiation signal to allow full system flow assumed
in the accident analyses and maintain primary containment
isolated in the event CS is not operating.

The CS pump discharge flow and pressure are monitored by a
differential pressure indicating switch and a pressure
switch, respectively. When the pump is running (as
indicated by the pressure switch) and discharge flow is low
enough so that pump overheating may occur, the minimum flow
return line valve is opened. The valve is automatically
closed if flow is above the minimum flow setpoint to allow
the full system flow assumed in the accident analysis.

The CS System also monitors the pressure in the reactor to
ensure that, before the injection valves open, the reactor
pressure has fallen to a value below the CS System's maximum
design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, connected to
four trip units. The outputs of the trip units are
connected to relays whose contacts provide input to two trip
systems. Each trip system is arranged in a one-out-of-two
taken twice logic. Each trip system provides an open
permissive signal for two CS injection valves in one of the
two CS Systems.

Low Pressure Coolant Injection System

The LPCI is an operating mode of the Residual Heat Removal
(RHR) System, with two LPCI subsystems. The LPCI subsystems
may be initiated by automatic or manual means, although
manual initiation requires manipulation of individual
component control switches. Automatic initiation occurs for
conditions of Reactor Vessel Water Level-Low Low Low

(Level 1); Drywell Pressure-High; or both. Each of these
diverse variables is monitored by four redundant
transmitters, which, in turn, are connected to four trip
units. The outputs of the four trip units associated with

(continued)

JAFNPP
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BASES

ECCS Instrumentation
B 3.3.5.1

BACKGROUND

Low Pressure Coolant Injection System (continued)

each diverse variable are connected to relays whose contacts
provide input to two trip systems. Each trip system is
arranged in a one-out-of-two taken twice logic for each
Function. Each trip system initiates two of the four LPCI
pumps, provides an open signal to each LPCI inboard
injection valve, provides an open signal to the associated
LPCI outboard injection valve, provides an open signal to
the associated LPCI heat exchanger bypass valve, and
provides a close signal to both recirculation pump discharge
valves. The open signal for the heat exchanger bypass valve
is maintained for three minutes to ensure the vaive fully
opens. Once an initiation signal is received by the LPCI
control circuitry, the signal is sealed in until manually
reset.

Upon receipt of an initiation signal, if preferred power is
available, LPCI pumps A and D start in approximately

one second. LPCI pumps B and C are started in approximately
6 seconds to limit the loading of the preferred power
sources. With a loss of preferred power, LPCI pumps A and D
start in approximately one second after the bus is energized
by the EDGs, and LPCI pumps B and C start 6 seconds after
the bus 1is energized by the EDGs to Timit the loading of the
EDGs. If one EDG should fail to force parallel, an
associated LPCI pump will not start (LPCI pump B or C) to
ensure the other EDG is not overloaded.

Each LPCI subsystem's discharge flow is monitored by a
differential pressure indicating switch. When a pump is
running (as indicated by pump breaker position) and
discharge flow is Tow enough so that pump overheating may
occur, the respective minimum flow return line valve is
opened. If flow is above the minimum flow setpoint, the
valve is automatically closed to allow the full system flow
assumed in the analyses.

The normally closed RHR suppression pool cooling isolation
return valve, suppression pool spray isolation valves, and
containment spray isolation valves (which are also PCIVs)
are also closed on a LPCI initiation signal to allow the
full system flow assumed in the accident analyses and
maintain primary containment isolated in the event LPCI is
not operating.

(continued)
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ECCS Instrumentation
B 3.3.5.1

BACKGROUND

Low Pressure Coolant Injection System (continued)

The LPCI System monitors the pressure in the reactor to
ensure that, before an injection valve opens, the reactor
pressure has fallen to a value below the LPCI System's
maximum design pressure. The variable is monitored by four
redundant transmitters, which are, in turn, connected to
four trip units. The outputs of the trip units are
connected to relays whose contacts provide input to two trip
systems. Each trip system is arranged in a one-out-of-two
taken twice logic. Each trip system provides an open signal
to both inboard injection valves and provides an open signal
to the associated outboard injection valve. The open signal
for the outboard injection valve is maintained for five
minutes to ensure the valve fully opens. Additionally,
instruments are provided to close the recirculation pump
discharge valves to ensure that LPCI flow does not bypass
the core when it injects into the recirculation lines. The
variable is monitored by four redundant transmitters, which
are, in turn, connected to four trip units. The outputs of
the trip units are connected to relays whose contacts
provide input to two trip systems. Each trip system is
arranged in a one-out-of-two taken twice logic. Each trip
system provides a closure signal to both recirculation pump
discharge valves.

Low reactor water level in the shroud is detected by two
additional instruments. When the level is greater than the
low level setpoint, LPCI may no longer be required,
therefore, other modes of RHR (e.g., suppression pool
cooling) are allowed. The variable is monitored .by two
transmitters, which are, in turn, connected to two trip
units. The outputs of the trip units are connected to
relays whose contacts provide input to one of two trip
systems. Each trip system provides a permissive signal to
open the associated subsystems containment spray and
suppression cooling isolation valves. Manual overrides for
these isolations below the Tow level setpoint are provided.

Containment high pressure is detected by four additional
instruments to automatically isolate the containment spray
mode of RHR when containment depressurization is not
required. This Function also precludes inadvertent
diversion of LPCI flow unless containment overpressurization
is indicated. This variable is monitored by four pressure

{continued)
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ECCS Instrumentation
B 3.3.5.1

BACKGROUND

Low Pressure Coolant Injection System (continued)

switches, whose contacts provide input to two trip systems.
The outputs of the contacts are arranged in a one-out-of-two
taken twice logic for each trip system. Each trip system
provides an input to the associated subsystems containment
spray valves.

High Pressure Coolant Injection System

The HPCI System may be initiated by either automatic or
manual means, although manual initiation requires
manipulation of individual component control switches.
Automatic initiation occurs for conditions of Reactor Vessel
Water Level -Low Low (Level 2) or Drywell Pressure-High.
Each of these variables is monitored by four redundant
transmitters, which are, in turn, connected to four trip
units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken
twice logic for each Function.

The HPCI pump discharge flow and pressure are monitored by a
flow switch and pressure switch, respectively. When the
pump is running (as indicated by the pressure switch) and
discharge flow is low enough so that pump overheating may
occur, the minimum flow return 1line valve is opened. The
valve is automatically closed if flow is above the minimum
flow setpoint to allow the full system flow assumed in the
accident analysis.

The HPCI test 1ine isolation valve is closed upon receipt of
a HPCI initiation signal to allow the full system flow
assumed in the accident analysis.

The HPCI System also monitors the water levels in the
condensate storage tanks (CSTs) and the suppression pool
because these are the two sources of water for HPCI
operation. Reactor grade water in the CSTs is the normal
source. The CST suction source consists of two CSTs
connected in parallel to the HPCI pump suction. Upon
receipt of a HPCI initiation signal, the CST suction valve
is automatically signaled to open (it is normally in the
open position) unless both suppression pool suction valves
are open. If the water level in both CSTs falls below a

(continued)
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ECCS Instrumentation
B 3.3.5.1

BACKGROUND

High Pressure Coolant Injection System (continued)

preselected level, first the suppression pool suction valves
automatically open, and then the CST suction vaive
automatically closes. Two level switches are used to detect
Tow water level in each CST. One switch associated with
each CST can cause the suppression pool suction valves to
open and the CST suction valve to close. The suppression
pool suction valves also automatically open and the CST
suction valve closes if high water level is detected in the
suppression pool. Two level switches monitor suppression
pool water level. Either switch can cause the suppression
pool suction valves to open and the CST suction valves to
close. To prevent losing suction to the pump, the suction
valves are interlocked so that one suction path must be full
open before the other automatically closes.

The HPCI provides makeup water to the reactor until the
reactor vessel water level reaches the Reactor Vessel Water
Level —High (Level 8) setting, at which time the HPCI
turbine trips, which causes the turbine's stop valve to
close. The logic is two-out-of-two to provide high
reliability of the HPCI System. The HPCI System
automatically restarts if a Reactor Vessel Water Level —Low
Low (Level 2) signal is subsequently received.

Automatic Depressurization System

The ADS may be initiated by either automatic or manual
means, although manual initiation requires the manipulation
of handswitches associated with each ADS valve. Automatic
initiation occurs when signals indicating Reactor Vessel
Water Level —Low Low Low (Level 1): confirmed Reactor Vessel
Water Level —Low (Level 3); and CS or LPCI Pump Discharge
Pressure —High are all present and the ADS Initiation Timer
has timed out. There are two transmitters for Reactor
Vessel Water Level -Low Low Low (Level 1), and one
transmitter for confirmed Reactor Vessel Water Level —Low
(Level 3) in each of the two ADS trip systems. Each of
these transmitters connects to a trip unit, which then
drives a relay whose contacts form the initiation logic.

Each ADS trip system includes a time delay between
satisfying the initiation logic and the actuation of the ADS

(continued)
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valves. The ADS Initiation Timer time delay setpoint chosen
is lTong enough that the HPCI has sufficient operating time
to recover to a level above Level 1, yet not so long that
the LPCI and CS Systems are unable to adequately cool the
fuel if the HPCI fails to maintain that level. An alarm in
the control room is annunciated when either of the timers is
timing. Resetting the ADS initiation signals resets the ADS

The ADS also monitors the discharge pressures of the four
LPCI pumps and the two CS pumps. Each ADS trip system
includes two discharge pressure permissive switches from one
CS and from two LPCI pumps in the associated Division (i.e.,
Division 1 CS subsystem A and LPCI pumps A and C input to
ADS trip System A, and Division 2 CS subsystem B and LPCI
pumps B and D input to ADS trip System B). The signals are
used as a permissive for ADS actuation, indicating that
there is a source of core coolant available once the ADS has
depressurized the vessel. Any one of the six low pressure
pumps is sufficient to permit automatic depressurization.
The switches associated with one ADS trip system also
provide signals to the other ADS trip system, but these
signals are not required for the other ADS trip system to be

The ADS logic in each trip system is arranged in two
strings. Each string has a contact from the Reactor Vessel
Water Level ~Low Low Low (Level 1). One of the two strings
in each trip system must also have a confirmed Reactor
Vessel Water Level —Low (Level 3). A1l contacts in both
logic strings must close, the ADS initiation timer must time
out, and a CS or LPCI pump discharge pressure signal must be
present to initiate an ADS trip system. Either the A or B
trip system will cause all the ADS relief valves to open.
Once the ADS initiation signal is present, it is

Manual inhibit switches are provided in the control room for
the ADS; however, their function is not required for ADS
OPERABILITY (provided ADS is not inhibited when required to

(continued)
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Initiation Timers.
considered OPERABLE.
individually sealed in until manually reset.
be OPERABLE).
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BACKGROUND
(continued)

Emergency Diesel Generators

The EDGs may be initiated by either automatic or manual
means. Automatic initiation occurs for conditions of
Reactor Vessel Water Level —Low Low Low (Level 1) or Drywell
Pressure—High. Each of these diverse variables is
monitored by four redundant transmitters, which are, in
turn, connected to four trip units. The outputs of the four
trip units associated with each diverse variable are
connected to relays whose contacts provide input to two trip
systems. Each trip system is arranged in a one-out-of-two
taken twice logic for each Function. One trip system will .
start EDG-A and EDG-C. The other trip system will start
EDG-B and EDG-D. The EDGs receive their initiation signals
from the LPCI and CS System initiation logic. The EDGs are
also initiated upon loss of voltage signals. (Refer to the
Bases for LCO 3.3.8.1, "Loss of Power (LOP)
Instrumentation,” for a discussion of these signals.) The
EDGs can also be started manually from the control room and
locally from the associated EDG room. The EDG initiation
signal is a sealed in signal and must be manually reset.

The EDG initiation logic is reset by resetting the
associated ECCS initiation logic. Upon receipt of an ECCS
initiation signal, each EDG is automatically started, is
ready to load in approximately 10 seconds, and will run in
standby conditions (rated voltage and speed, with the EDG
output breaker open). The EDGs will only energize their
respective emergency buses if a loss of preferred power
occurs. (Refer to Bases for LCO 3.3.8.1.)

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The actions of the ECCS are explicitly assumed in the safety
analyses of References 1, 2, 3, and 4. The ECCS is
initiated to preserve the integrity of the fuel cladding by
limiting the post LOCA peak cladding temperature to less
than the 10 CFR 50.46 limits.

ECCS instrumentation satisfies Criterion 3 of
10 CFR 50.36(c)(2)(ii) (Ref. 5). Certain instrumentation
Functions are retained for other reasons and are described
below in the individual Functions discussion.

The OPERABILITY of the ECCS instrumentation is dependent

upon the OPERABILITY of the individual instrumentation
channel Functions specified in Table 3.3.5.1-1. Each

(continued)
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APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

Function must have a required number of OPERABLE channels,
with their setpoints within the specified Allowable Values,
where appropriate. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Table 3.3.5.1-1 is modified by two footnotes. Footnote (a)
is added to clarify that the associated functions are
required to be OPERABLE in MODES 4 and 5 only when their
supported ECCS are required to be OPERABLE per LCO 3.5.2,
ECCS — Shutdown. Footnote (b) is added to show that certain
ECCS instrumentation Functions also perform EDG initiation.

Allowable Values are specified for each ECCS Function
specified in the table. Nominal trip setpoints are
specified in the setpoint calculations. The nominal
setpoints are selected to ensure that the setpoints do not
exceed the Allowable Value between CHANNEL CALIBRATIONS.
Operation with a trip setpoint less conservative than the
nominal trip setpoint, but within its Allowable Value, is
acceptable. A channel is inoperable if its actual trip
setpoint is not within its required Allowable Value. Trip
setpoints are those predetermined values of output at which
an action should take place. The setpoints are compared to
the actual process parameter (e.g., reactor vessel water
level), and when the measured output value of the process
parameter exceeds the setpoint, the associated device (e.g.,
trip unit) changes state. The analytic 1limits are derived
from the 1imiting values of the process parameters obtained
from the safety analysis or other appropriate documents.

The trip setpoints are derived from the analytical Timits
and account for all worst case instrumentation uncertainties
(e.g., drift, process effects, calibration uncertainties,
and severe environmental errors (for channels that must
function in harsh environments as defined by 10 CFR 50.49)).
The trip setpoints derived in this manner provide adequate
protection because all expected uncertainties are accounted
for. The Allowable Values are then derived from the trip
setpoints by accounting for normal effects that would be
seen during periodic surveillance or calibration. These
effects are instrumentation uncertainties observed during
normal operation (e.g., drift and calibration
uncertainties).
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APPLICABLE
SAFETY ANALYSIS,
LCO, and
APPLICABILITY
(continued)

In general, the individual Functions are required to be
OPERABLE in the MODES or other specified conditions that may
require ECCS (or EDG) initiation to mitigate the
consequences of a design basis transient or accident. To
ensure reliable ECCS and EDG function, a combination of
Functions is required to provide primary and secondary
initiation signals. The specific Applicable Safety
Analyses, LCO, and Applicability discussions are listed
below on a Function by Function basis.

Core Spray and Low Pressure Coolant Injection Systems

1.a, 2.a. Reactor Vessel Water Level —Low Low Low (Level 1)

Low reactor pressure vessel (RPV) water level indicates that
the capability to cool the fuel may be threatened. Should
RPV water level decrease too far, fuel damage could result.
The Tow pressure ECCS and associated EDGs are initiated at
Level 1 to ensure that core spray and flooding functions are
available to prevent or minimize fuel damage. The EDGs are
initiated from Function 1.a and 2.a. The Reactor Vessel
Water Level —Low Low Low (Level 1) is one of the Functions
assumed to be OPERABLE and capable of initiating the ECCS
during the transients analyzed in Reference 3. In addition,
the Reactor Vessel Water Level —Low Low Low (Level 1)
Function is directly assumed in the analysis of the
recirculation 1ine break (Refs. 1, 2, and 4). The core
cooling function of the ECCS, along with the scram action of
the Reactor Protection System (RPS), ensures that the fuel
peak cladding temperature remains below the limits of

10 CFR 50.46.

Reactor Vessel Water Level —Low Low Low (Level 1) signals
are initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The Reactor Vessel Water Level —Low Low Low (Level 1)
Allowable Value is chosen to allow time for the low pressure
core flooding systems to activate and provide adequate
cooling. The Allowable Value is the water level above a
zero reference level which is 352.56 inches above the lowest
point inside the RPV and is also at the top of a 144 inch
fuel column (Ref. 6).

(continued)
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APPLICABLE
SAFETY ANALYSIS
LCO, and
APPLICABILITY

1.a, 2.a Reactor Vessel Water Level - Low Low Low (Level 1)

(continued)

Thus, four channels of the CS and LPCI Reactor Vessel Water
Level —Low Low Low (Level 1) Function are only required to
be OPERABLE when the ECCS are required to be OPERABLE to
ensure that no single instrument failure can preclude ECCS
initiation. Per Footnote (a) to Table 3.3.5.1-1, this ECCS
Function is only required to be OPERABLE in MODES 4 and 5
whenever the associated ECCS is required to be OPERABLE per
LCO 3.5.2. Refer to LCO 3.5.1. "ECCS-Operating,” and

LCO 3.5.2, "ECCS-Shutdown," for Agp]icabi]ity Bases for the
Tow pressure ECCS subsystems; LCO 3.8.1, "AC

Sources —Operating”; and LCO 3.8.2, "AC Sources - Shutdown,”
for Applicability Bases for the EDGs.

1.b, 2.b. Drywell Pressure-High

High pressure in the drywell could indicate a break in the
reactor coolant gressure boundary (RCPB). The low pressure
ECCS and associated EDGs are initiated upon receipt of the
Drywell Pressure-—High Function in order to minimize the
Eossibi]ity of fuel damage. The EDGs are initiated from
unction 1.b and 2.b. The Drywell Pressure-High Function,
along with the Reactor Water Level —Low Low Low (Level 1)
Function, is directly assumed in the analysis of the
recirculation line break (Refs. 1, 2, and 4). The core
coo]ing function of the ECCS, along with the scram action of
the RPS, ensures that the fuel peak cladding temperature
remains below the 1imits of 10 CFR 50.46.

High drywell pressure signals are initiated from four
Rressure transmitters that sense drywell pressure. The

11owable Value was selected to be as low as possible and be
indicative of a LOCA inside primary containment.

The Drywell Pressure —High Function is required to be
OPERABLE when the ECCS or EDG(s) are required to be OPERABLE
in conjunction with times when the primary containment is
reguired to be OPERABLE. Thus, four channels of the CS and
LPCI Drywell Pressure—-High Function are required to be
OPERABLE in MODES 1, 2, and 3 to ensure that no single
instrument failure can preclude ECCS and EDG initiation. In
MODES 4 and 5, the Drywell Pressure-—High Function is not
required, since there is insufficient energy in the reactor
to pressurize the primary containment to Drywell

Pressure —High setpoint. Refer to LCO 3.5.1 for
Applicability Bases for the low pressure ECCS subsystems and
to LCO 3.8.1 for Applicability Bases for the EDGs.
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APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY
(continued)

1.c, 2.c. Reactor Pressure-Llow (Injection Permissive)

Low reactor pressure signals are used as permissives for the
low pressure ECCS subsystems. This ensures that, prior to
opening the injection valves of the Tow qressure ECCS
subsystems, the reactor pressure has fallen to a value below
these subsystems' maximum design pressure. The Reactor
Pressure—Low is one of the Functions assumed to be OPERABLE
and capable of permitting initiation of the ECCS during the
transients analyzed in Reference 3. In addition, the
Reactor Pressure-Low Function is directly assumed in the
analysis of the recirculation 1ine break (Refs. 1, 2, and
4). The core cooling function of the ECCS, along with the
scram action of the RPS, ensures that the fuel peak cladding
temperature remains below the T1imits of 10 CFR 50.46.

The Reactor Pressure-Low signals are initiated from four
pressure transmitters that sense the reactor dome pressure.

The Allowable Value is low enough to prevent overpressuring
the equiﬁment in the Tow pressure ECCS, but high enough to
ensure that the ECCS injection prevents the fuel peak
cladding temperature from exceeding the limits of

10 CFR 50.46.

Four channels of Reactor Pressure-Low Function are only
reguired to be OPERABLE when the ECCS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ECCS initiation. Per Footnote (a) to Table
3.3.5.1-1, this ECCS Function is only required to be
OPERABLE in MODES 4 and 5 whenever the associated £CCS is
reguired to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1
and LCO 3.5.2 for Applicability Bases for the low pressure
ECCS subsystems.

M

1.d, 2.f. Core Spray and Low Pressure Coolant Injection
Pump Start-1ime Delay Relay

The purpose of these time delay relays is to stagger the
start of the CS and LPCI pumps to enable sequential loading
of the appropriate AC source. The CS and LPCI Pump Start-
Time Delay Relays are assumed to be OPERABLE in the accident
analyses requiring ECCS initiation. That is, the analyses
assumes that the pumps will initiate when required and no
excess loading of the power sources will occur.

(continued)
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APPLICABLE 1.d, 2.f. Core Spray and Low Pressure Coolant Injection
SAFETY ANALYSES, Pump Start-Time DeTay Relay (continued)
LCO, and
APPLICABILITY There are two CS and four LPCI Pump Start-Time Delay Relays,

one in each of the CS and LPCI pump start circuits. While
each time delay relay is dedicated to a single pump start
circuit, a single failure of a CS or LPCI Pump Start-Time
Delay Relay could result in the failure of a CS pump and
both the LPCI pumps powered from the same emergency bus to
perform their intended function within the assumed ECCS
response time (e.g., as in the case where one inoperable
time delay relay results in more than one pump starting at
nearly the same time). In the worst case this would still
leave the other three low pressure ECCS pumps OPERABLE;
thus, the single failure of one instrument does not preclude
ECCS initiation. The Allowable Values for the CS and LPCI
Pump Start-Time Delay Relays are chosen to be short- enough
so that ECCS operation is within the time period assumed in
the accident analyses.

Each CS and LPCI Pump Start-Time Delay Relay Function is
required to be OPERABLE only when the associated CS and LPCI
subsystem is required to be OPERABLE. Per Footnote (a) to
Table 3.3.5.1-1, this ECCS Function is only required to be
OPERABLE in MODES 4 and 5 whenever the associated ECCS is
required to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1
and LCO 3.5.2 for Applicability Bases for the CS and LPCI
subsystems. :

l.e, 2.g, 1.f. Core Spray and Low Pressure Coolant
Injection Pump Discharge Flow—Low (Bypass), Core Spray
Pump Discharge Pregsure-—High (Bypass)

The minimum flow instruments are provided to protect the
associated low pressure ECCS pump from overheating when the
pump is operating at reduced flows. The minimum flow 1ine
valve is opened when lTow flow is sensed (if the associated
pump is detected to be operating), and the valve is
automatically closed when the flow rate is adeguate to
protect the pump. The CS pump is detected to be operating
by sensing high pump discharge pressure, while the LPCI
pumps are detected to be operating by the use of pump motor
breaker auxiliary contacts. The LPCI and CS Pump Discharge

(continued)
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LCO, and
APPLICABILITY

l.e, 2.9, 1.f. Core Spray and Low Pressure Coolant
Injection Pump Discharge FTow—Low (Bypass), (ore >pray
Pump Discharge Pressure —High (Bypass) (continued)

Flow—Low and the CS Pump Discharge Pressure—High (Bypass)
Functions are assumed to be OPERABLE and cagab]e of closing
the minimum flow valves to ensure that the low pressure ECCS
flows assumed during the transients and accidents analyzed
in References 1, 2, 3, and 4 are met. The core cooling
function of the ECCS, along with the scram action of the
RPS, ensures that the fuel peak cladding temperature remains
below the Timits of 10 CFR 50.46. One differential pressure
indicating switch per CS ?ump and one differential pressure
indicating switch per LPCI subsystem are used to detect the
associated subsystems’' flow rates. In addition, one
pressure switch per CS pump is used to detect the associated
pumﬁs discharge pressure. The logic is arranged such that
each differential pressure indicating switch causes its
associated minimum flow valve to open. For CS, both the
differential pressure indicating switch and the pressure
switch must actuate to cause the valve to open. The logic
will close the minimum flow valve once the closure setpoint
of the associated differential pressure indicating switch is
exceeded. The LPCI minimum flow valves are time delayed
such that the valves will not open for 10 seconds after the
switches detect Tow flow. The time delay is provided to
1imit reactor vessel inventory loss during the startup of
the RHR shutdown cooling mode. The Pump Discharge Flow- Low
Allowable Values are high enough to ensure that the pump
flow rate is sufficient to protect the pump, yet low enough
to ensure that the closure of the minimum flow valve is
initiated to allow full flow into the core. The Core Spray
Pump Discharge Pressure—High (Bypass) Allowable Value is
less than the pum? discharge pressure when the pump is
operating in a full flow mode and high enough to avoid any
condition that results in a discharge pressure permissive
when the CS pump is aligned for injection and the pump is
not running.

Each channel of PumB Discharge Flow-Low Function (two CS
channels and four LPCI channels) and each channel of Core

Spray Pump Discharge Pressure-—High (Bypass) are only

required to be OPERABLE when the associated ECCS is required

to be OPERABLE to ensure that no single instrument failure

can preclude the ECCS function. Per Footnote (a) to Table )
3.3.5.1-1, this ECCS Function is only required to be \
OPERABLE 1in MODES 4 and 5 whenever the associated ECCS is R
reguired to be OPERABLE per LCO 3.5.2. Refer to LCO 3.5.1

and LCO 3.5.2 for Applicability Bases for the low pressure

ECCS subsystems.
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LCO, and
APPLICABILITY
(continued)

2.d. Reactor Pressure-Low (Recirculation Discharge
Valve Permissive)

Low reactor pressure signals are used as permissives for
recirculation discharge valve closure. This ensures that
the LPCI subsystems inject into the proper RPV location
assumed in the safety analysis. The Reactor Pressure - Low
is one of the Functions assumed to be OPERABLE and capable
of closing the valve during the transients analyzed in
Reference 3. The core cooling function of the ECCS, along
with the scram action of the RPS, ensures that the fuel peak
cladding temperature remains below the 1imits of

10 CFR 50.46. The Reactor Pressure-Low Function is
directly assumed in the analysis of the recirculation line
break (Refs. 1, 2 and 4).

The Reactor Pressure-Low signals are initiated from four
pressure transmitters that sense the reactor dome pressure.

The Allowable Value is chosen to ensure that the valves
close prior to commencement of LPCI injection flow into the
core, as assumed in the satety analysis.

Four channels of the Reactor Pressure-Low Function are only
required to be OPERABLE in MODES 1, 2, and 3 with the
associated recirculation pump discharge valve open. With
the valve(s) closed, the function of the instrumentation has
been performed; thus, the Function is not required. In
MODES 4 and 5, the loop injection location is not critical
since LPCI injection through the recirculation loop in
either direction will still ensure that LPCI flow reaches
the core (i.e., there is no significant reactor steam dome
back pressure). ’

2.e. Reactor Vessel Shroud Level (Level 0)

The Reactor Vessel Shroud Level (Level 0) Function is
provided as a permissive to allow the RHR System to be
manually aligned from the LPCI mode to the suppression pool
cooling/spray or drywell spray modes. The reactor vessel
shroud level permissive ensures that water in the vessel is
approximately two thirds core height before the manual
transfer is allowed. This ensures that LPCI is available to
prevent or minimize fuel damage. This function may be
overridden during accident conditions as allowed by plant
procedures. Reactor Vessel Shroud Level (Level 0) Function

(continued)
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2.e. Reactor Vessel Shroud Level (Level 0) (continued)

is implicitly assumed in the analysis of the recirculation
line break (Refs. 1, 2 and 4) since the analysis assumes
that no LPCI flow diversion occurs when reactor water level
is below Level 0.

Reactor Vessel Shroud Level (Level 0) signals are initiated
from two level transmitters that sense the difference
between the pressure due to a constant column of water
(reference leg) and the pressure due to the actual water
level (variable leg) in the vessel. The Reactor Vessel
Shroud Level (Level 0) Allowable Value is chosen to allow
the low pressure core flooding systems to activate and
provide adequate cooling before allowing a manual transfer.
The Allowable Value 1is the water level above a zero
reference level which is 352.56 inches above the lowest
point inside the RPV and is also at the top of a 144 inch
fuel column (Ref. 6).

Two channels of the Reactor Vessel Shroud Level (Level 0)
Function are only required to be OPERABLE in MODES 1, 2,

and 3. In MODES 4 and 5, the specified initiation time of
the LPCI subsystems is not assumed, and other administrative
controls are adequate to control the valves associated with
this Function (since the systems that the valves are opened

Tor are not required to be OPERABLE in MODES 4 and 5 and are
normally not used).

2.h. Containment Pressure-High

The Containment Pressure—-High Function is provided as an
isolation of the containment spray mode of RHR on decreasing
containment pressure following manual actuation of the
system. This isolation ensures excessive depressurization
of the containment does not occur due to containment spray.
This Function also serves as an interlock permissive to
allow the RHR System to be manually aligned from the LPCI
mode to the containment spray mode after containment
pressure has exceeded the trip setting. The permissive
ensures that containment pressure is elevated before the
manual transfer is allowed. This ensures that LPCI is
available to prevent or minimize fuel damage until such time
that the operator determines that containment pressure
control is needed. The Containment Pressure-High Function
is implicitly assumed in the analysis of LOCAs inside

(continued)
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2.h. Containment Pressure-High (continued)

containment (Ref. 1, 2, and 4) since the analysis assumes
that containment spray occurs when containment pressure is
high.

Containment Pressure—High signals are initiated from four
pressure switches that sense drywell pressure. The
Containment Pressure—~High Allowable Value lower value is
chosen to ensure isolation of containment spray prior to
establishing a negative containment pressure; thereby
maintaining margin to the negative design pressure, and
minimizing operation of the reactor building-to-suppression
chamber vacuum breakers, which in turn prevents de-inerting
the atmosphere. The upper Allowable Value is chosen to
ensure containment spray is not isolated when there may be a
need for containment spray.

Four channels of the Containment Pressure-High Function are
only required to be OPERABLE in MODES 1, 2, and 3. In

MODES 4 and 5, containment spray is not assumed to be
initiated, and other administrative controls are adequate to
control the valves that this Function isolates (since the
systems that the valves are opened for are not required to
be OPERABLE in MODES 4 and 5, and are normally not used).

High Pressure Coolant Injection System

3.a. Reactor Vessel Water Level —Low Low (Level 2)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, the HPCI
System is initiated at Level 2 to maintain level above the
top of the active fuel. In addition, the Standby Gas
Treatment (SGT) System suction valves receive an open signal
so that the gland seal exhaust from the HPCI turbine can be
treated. Opening of the SGT System suction valves results
in automatic starting of SGT. The Reactor Vessel Water
Level -~ Low Low (Level 2) is one of the Functions assumed to
be OPERABLE and capable of initiating HPCI during the
transients analyzed in Reference 3. Additionally, the
Reactor Vessel Water Level —Low Low (Level 2) Function
associated with HPCI is assumed to be OPERABLE and capable
of initiating HPCI in the analysis of 1ine breaks (Refs. 1
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3.a. Reactor Vessel Water Level -Low Low (Level 2)
(continued)

and 4). The core cooling function of the ECCS, along with
the scram action of the RPS, ensures that the fuel peak
cladding temperature remains below the limits of

10 CFR 50.46.

Reactor Vessel Water Level —Low Low (Level 2) signals are
initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel.

The Reactor Vessel Water Level —Low Low (Level 2) Allowable
Value is high enough such that for complete loss of
feedwater flow, the Reactor Core Isolation Cooling (RCIC)
System flow with HPCI assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Reactor Vessel
Water Level —Low Low Low (Level 1). The Allowable Value is
the water level above a zero reference level which is 352.56
inches above the lowest point inside the RPV and is also at
the top of a 144 inch fuel column (Ref. 6).

The HPCI, RCIC and ATWS-RPT initiation functions (as
described in Table 3.3.5.1, Functions 3.a; Table 3.3.5.2,
Function 1 and LCO 3.3.4.1.a including SR 3.3.4.1.4,
respectively) describe the reactor vessel water level
initiation function as "Low Low (Level 2)." The Allowable
Values associated with the HPCI and RCIC initiation function
is different from the Allowable Value associated with the
ATWS-RPT initiation function as the ATWS function has a
separate analog trip unit. Nevertheless, consistent with
the nomenclature typically used in design documents, the
"Low Low (Level2)" 1is retained in describing each of these
three initiation functions.

Four channels of Reactor Vessel Water Level —Low Low
(Level 2) Function are required to be OPERABLE only when
HPCI is required to be OPERABLE to ensure that no single
instrument failure can preclude HPCI initiation. Refer to
LCO 3.5.1 for HPCI Applicability Bases.
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3.b. Drywell Pressure—High

High pressure in the drywell could indicate a break in the
RCPB. The HPCI System is initiated upon receipt of the
Drywell Pressure -High Function in order to minimize the
possibility of fuel damage. In addition, SGT System suction
valves receive an open signal so that the gland seal exhaust
from the HPCI turbine can be treated. Opening of the SGT
System suction valves results in automatic starting of SGT.
The Drywell Pressure—-High Function, along with the Reactor
Water Level —~Low Low (Level 2) Function, is assumed to be
OPERABLE and capable of initiating HPCI in_the analysis of
Tine breaks (Refs. 1 and 4). The core cooling function of
the ECCS, along with the scram action of the RPS, ensures
that the fuel peak cladding temperature remains below the
Timits of 10 CFR 50.46.

High drywell pressure signals are initiated from four
pressure transmitters that sense drywell pressure. The
Allowable Value was selected to be as low as possible to be
indicative of a LOCA inside primary containment.

Four channels of the Drywell Pressure-High Function are
required to be OPERABLE when HPCI is required to be OPERABLE
to ensure that no single instrument failure can preclude
HPCI initiation. Refer to LCO 3.5.1 for the Applicability
Bases for the HPCI System.

3.c. Reactor Vessel Water Level —High (Level 8)

High RPV water level indicates that sufficient cooling water
inventory exists in the reactor vessel such that there is no
danger to the fuel. Therefore, the Level 8 signal is used
to trie the HPCI turbine to prevent overflow into the main
steam lines (MSLs). The Reactor Vessel Water Level —High
(Level 8) Function is not assumed in the accident and
transient analyses. It was retained since it is a
potentially significant contributor to risk.

Reactor Vessel Water Level —High (Level 8) signals for HPCI
are initiated from two level transmitters from the narrow
range water level measurement instrumentation. Both Level 8
signals are required in order to trip the HPCI turbine.

This ensures that no single instrument failure can preclude
HPCI initiation. The Reactor Vessel Water Level -High
(Level 8) Allowable Value 1is chosen to prevent flow from the
HPCI System from overflowing into the MSLs. The Allowable
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3.c. Reactor Vessel Water Level —High (Level 8)
(continued)

Value is the water level above a zero reference level which
is 352.56 inches above the lowest point inside the RPV and
is also at the top of a 144 inch fuel column (Ref. 6).

Two channels of Reactor Vessel Water Level —High (Level 8)
Function are required to be OPERABLE only when HPCI is
required to be OPERABLE. Refer to LCO 3.5.1 and LCO 3.5.2
for HPCI Applicability Bases.

3.d. Condensate Storage Tank Level —Low

Low level in the CSTs indicates the unavailability of an
adequate supply of makeup water from this normal source.

Normally the suction valve between HPCI and the CSTs is open
and, upon receiving a HPCI initiation signal, water for HPCI
injection would be taken from the CSTs. However, if the
water level in both CSTs falls below a preselected level,
the suppression pool suction valves automatically open.
Opening the suppression pool suction valves causes the CST
suction valve to automatically close. This ensures that an
adequate supply of makeup water is available to the HPCI
pump. To prevent losing suction to the pump, the suction
valves are interlocked so that the suppression pool suction
valves must be full open before the CST suction valve
automatically closes. The Function is 1mﬁlicit1y assumed in
the accident and transient analyses (which take credit for
HPCI) since the analyses assume that the HPCI suction source
is the suppression pool.

Condensate Storage Tank Level —Low signals are initiated
from four level switches (2 per CST). The logic is arranged
such that one switch associated with each CST must actuate
to cause the suppression pool suction valves to open and the
CST suction valve to close. The Condensate Storage Tank
Level - Low Function Allowable Value is high enough to ensure
(15,600 gallons of water is available in each CST) adequate
pump suction head while water is being taken from the CSTs.

Four channels of the Condensate Storage Tank Level —Low
Function are required to be OPERABLE only when HPCI is
required to be OPERABLE to ensure that no single instrument
failure can preclude HPCI swap to suppression pool source.
Refer to LCO 3.5.1 for HPCI Applicability Bases.
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3.e. Suppression Pool Water Level —High

Excessively high suppression pool water could result in the
loads on the suppression pool exceeding design values should
there be a blowdown of the reactor vessel pressure through
the safety/relief valves. Therefore, signals indicating
high suppression pool water level are used to transfer the
suction source of HPCI from the CSTs to the suppression pool
to eliminate the possibility of HPCI continuing to provide
additional water from a source outside containment. To
prevent losing suction to the pump, the suction valves are
interlocked so that the suppression pool suction valves must
b? full open before the CST suction valve automatically
closes.

This Function is implicitly assumed in the accident and
transient analyses (which take credit for HPCI) since the
analyses assume that the HPCI suction source is the
suppression pool.

Suppression Pool Water Level —High signals are initiated
from two level switches. The logic is arranged such that
either switch can cause the suppression pool suction valves
to open and the CST suction valve to close. The Allowable
Value for the Suppression Pool Water Level —High Function is
chosen to ensure that HPCI will be aligned for suction from
the suppression pool before the water level reaches the
point at which suppression pool design loads would be
exceeded.

Two channels of Suppression Pool Water Level —High Function
are required to be OPERABLE only when HPCI 1is required to be
OPERABLE to ensure that no single instrument failure can
preclude HPCI swap to suppression pool source. Refer to

LCO 3.5.1 for HPCI Applicability Bases.

3.f, 3.g. High Pressure Coolant Injection Pump Discharge
Flow—Low (Bypass), High Pressure Coolant Injection Pump
Discharge Pressure ~High (Bypass)

The minimum flow instruments are provided to protect the
HPCI pump from overheating when the pump is operating at
reduced flow. The minimum flow 1ine valve is opened when
Tow flow is sensed (if the HPCI pump is operating), and the
valve is automatically closed when the discharge flow rate
is adequate to protect the pump. Pump operation is
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3.f, 3.9. High Pressure Coolant Injection Pump Discharge
FTow —Low (Bypass), High Pressure Coolant Injection Pump
Discharge Pressure-High (Bypass) (continued)

determined by sensing high pump discharge pressure. The
High Pressure Coolant Injection Pump Discharge Fiow—Low and
Pump Discharge Pressure—High Functions are assumed to be
OPERABLE and capable of opening the minimum flow valve to
protect the pump and closing the minimum flow valve to
ensure that the ECCS flow assumed during the transients and
accidents analyzed in References 1, 2 and 4 are met. The
core cooling function of the ECCS, along with the scram
action of the RPS, ensures that the fuel peak cladding
temperature remains below the Timits of 10 CFR 50.46.

One flow switch is used to detect the HPCI System's flow
rate and one pressure switch is used to detect the HPCI pump
discharge pressure. The logic is arranged such that the
flow switch and pressure switch must actuate to cause the
minimum flow valve to open. The logic will close the
minimum flow valve once the flow closure setpoint is
exceeded.

The High Pressure Coolant Injection Pump Discharge Flow-Low
Allowable Value is high enough to ensure that pump flow rate
is sufficient to protect the pump, yet low enough to ensure
that the closure of the minimum flow valve is initiated to
allow full flow into the core. The High Pressure Coolant
Injection Pump Discharge Pressure—High (Bypass) Allowable
Value is less than the pump discharge pressure when the pump
is operating in a full flow mode and high enough to avoid
any condition that results in a discharge pressure
permissive when the HPCI pump is aligned for injection and
the pump is not running.

One channel of each Function is required to be OPERABLE when

the HPCI is required to be OPERABLE. Refer to LCO 3.5.1 for
HPCI Applicability Bases.
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Automatic Depressurization System

4.a. 5.a. Reactor Vessel Water Level-Low Low Low (Level 1)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease
too far, fuel damage could result. Therefore, ADS receives
one of the signals necessary for initiation from this
Function. The Reactor Vessel Water Level —Low Low Low
(Level 1) is one of the Functions assumed to be OPERABLE and
capable of initiating the ADS during the accident analyzed
in References 1, 2, and 4. The core cooling function of the
ECCS, along with the scram action of the RPS, ensures that
the fuel peak cladding temperature remains below the limits
of 10 CFR 50.46.

Reactor Vessel Water Level -Low Low Low (Level 1) signals
are initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel. Four channels of
Reactor Vessel Water Level —Low Low Low (Level 1) Function
are required to be OPERABLE only when ADS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two channels input to ADS trip
system A, while the other two channels input to ADS trip
system B. Refer to LCO 3.5.1 for ADS Applicability Bases.

The Reactor Vessel Water Level —Low Low Low (Level 1)
Allowable Value is chosen to allow time for the low pressure
core flooding systems to initiate and provide adequate
cooling. The Allowable Value is the water level above a
zero reference level which is 352.56 inches above the Towest
point inside the RPV and is also at the top of a 144 inch
fuel column (Ref. 6).

4.b, 5.b. Automatic Depressurization System Initiation
Timer

The purpose of the Automatic Depressurization System
Initiation Timer is to delay depressurization of the reactor
vessel to allow the HPCI System time to maintain reactor
vessel water level. Since the rapid depressurization caused
by ADS operation is one of the most severe transients on the
reactor vessel, its occurrence should be limited. By
delaying initiation of the ADS Function, the operator is
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4.b, 5.b. Automatic Depressurization System Initiation
Timer (continued)

given the chance to monitor the success or failure of the
HPCI System to maintain water level, and then to decide
whether or not to allow ADS to initiate, to delay initiation
further by recycling the timer, or to inhibit initiation
permanently. The Automatic Depressurization System
Initiation Timer Function is assumed to be OPERABLE for the
accident analyses of Reference 1, 2, and 4 that require ECCS
initiation and assume failure of the HPCI System.

There are two Automatic Depressurization System Initiation
Timer relays, one in each of the two ADS trip systems. The
Allowable Value for the Automatic Depressurization System
Initiation Timer is chosen so that there is still time after
depressurization for the low pressure ECCS subsystems to
provide adequate core cooling.

Two channels of the Automatic Depressurization System
Initiation Timer Function are only required to be OPERABLE
when the ADS is required to be CPERABLE to ensure that no
single instrument failure can preclude ADS initiation. (One
channel inputs to ADS trip system A, while the other channel
inputs to ADS trip system B. Refer to LCO 3.5.1 for ADS
Applicability Bases.

4.c, 5.c. Reactor Vessel Water Level —Low (Level 3)

The Reactor Vessel Water Level —Low (Level 3) Function is
used by the ADS only as a confirmatory low water level
signal. ADS receives one of the signals necessary for
initiation from Redctor Vessel Water Level —Low Low Low
(Level 1) signals. In order to prevent spurious initiation
of the ADS due to spurious Level 1 signals, a Level 3 signal
must also be received before ADS initiation commences.

Reactor Vessel Water Level —Low (Level 3) signals are
initiated from two level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vessel. The Allowable
Value for Reactor Vessel Water Level -Low (Level 3) is
selected to be the same as the RPS Level 3 scram Allowable
Value for convenience. Refer to LCO 3.3.1.1, "Reactor
Protection System (RPS) Instrumentation," for the Bases
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4.c, 5.c. Reactor Vessel Water Level —Low (Level 3)
(continued)

discussion of this Function. The Allowable Value is the
water level above a zero reference level which is 352.56
inches above the lowest point inside the RPV and is also at
the top of a 144 inch fuel column (Ref. 6).

Two channels of Reactor Vessel Water Level —Low (Level 3)
Function are only required to be OPERABLE when the ADS is
required to be OPERABLE to ensure that no single instrument
failure can preclude ADS initiation. One channel inputs to
ADS trip system A, while the other channel inputs to ADS
trip system B. Refer to LCO 3.5.1 for ADS Applicability
Bases.

The Pump Discharge Pressure —High signals from the CS and
LPCI pumps are used as permissives for ADS initiation,
indicating that there is a source of low pressure cooling
water available once the ADS has depressurized the vessel.
Pump Discharge Pressure—High is one of the Functions
assumed to be OPERABLE and capable of permitting ADS
initiation during the events analyzed in References 1. 2,
and 4 with an assumed HPCI failure. For these events the
ADS depressurizes the reactor vessel so that the Tow
pressure ECCS can perform the core cooling function. This
core cooling function of the ECCS, along with the scram
action of the RPS, ensures that the fuel peak cladding
temperature remains below the 1imits of 10 CFR 50.46.

Pump discharge pressure signals are initiated from twelve
pressure switches, two on the discharge side of each of the
six Tow pressure ECCS pumps. In order to generate an ADS
permissive in one trip system, it is necessary that only one
pump (both channels for the pump) indicate the high
discharge pressure condition. The Pump Discharge

Pressure —High Allowable Value is less than the pump
discharge pressure when the pump is operating in a full flow
mode and high enough to avoid any condition that results in
a discharge pressure permissive when the CS and LPCI pumps
are aligned for injection and the pumps are not running.

The actual operating point of this function is not assumed
in any transient or accident analysis. However, this
function is indirectly assumed to operate to provide the ADS
permissive to depressurize the RCS to allow the ECCS Tow
pressure systems to operate.

(continued)

JAFNPP

B 3.3-121 Revision 0



BASES

ECCS Instrumentation
B 3.3.5.1

APPLICABLE
SAFETY ANALYSES
LCO, and
APPLICABILITY

4.c, 5.c. Reactor Vessel Water Level —Low (Level 3)
(continued)

Twelve channels of Core SBray and Low Pressure Coolant
Injection Pump Discharge Pressure-High Function are only
reguired to be OPERABLE when the ADS is required to be
OPERABLE to ensure that no single instrument failure can
preclude ADS initiation. Two CS channels associated with CS
pump A and four LPCI channels associated with LPCI pumps A
and D are required for trip system A. Two CS channels
associated with CS pump B and four LPCI channels associated
with LPCI pumps B and C are required for trip system B.
Refer to LCO 3.5.1 for ADS Applicability Bases.

ACTIONS

A Note has been provided to modify the ACTIONS related to
ECCS instrumentation channels. Section 1.3, Completion
Times, specifies that once a Condition has been entered,
subsequent divisions, subsystems, components, or variables
expressed in the Condition discovered to be inoperable or
not within 1imits will not result in separate entry into the
Condition. Section 1.3 also specifies that Required Actions
of the Condition continue to apgly for each additional
failure, with Completion Times based on initial entry into
the Condition. However, the Required Actions for inoperable
ECCS instrumentation channels provide appropriate
compensatory measures for separate inoperable Condition
entry for each inoperable ECCS instrumentation channel.

A.1

Required Action A.1 directs entry into the appropriate
Condition referenced in Table 3.3.5.1-1. The applicable
Condition referenced in the table is Function dependent.
Each time a channel is discovered inoperable, Condition A is
entered for that channel and provides for transfer to the
appropriate subsequent Condition.

B.1, B.2, and B.3

Required Actions B.1 and B.2 are intended to ensure_that
appropriate actions are taken if multiple, inoperable,
untripped channels within the same Function result in
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B.1, B.2, and B.3 (continued)

redundant automatic initiation capability being lost for the
feature(s). Required Action B.1 features would be those
that are initiated by Functions l.a, 1.b, 2.a, and 2.b
(e.g., low pressure ECCS). The Required Action B.2 system
would be HPCI. For Required Action B.1, redundant automatic
initiation capability is lost if (a) two or more

Function 1.a channels are inoperable and untripped such that
both trip systems lose initiation capability, (b) two or
more Function 2.a channels are inoperable and untripped such
that both trip systems lose initiation capability, (c) two
or more Function 1.b channels are inoperable and untripped
such that both trip systems lose initiation capability, or
(d) two or more Function 2.b channels are inoperable and
untripped such that both trip systems lose initiation
capability. For low pressure ECCS, since each inoperable
channel would have Required Action B.1 applied separately
(refer to ACTIONS Note), each inoperable channel would only
require the affected portion of the associated system of low
pressure ECCS and EDGs to be declared inoperable. However,
since channels in both associated low pressure ECCS
subsystems (e.g., both CS subsystems) are inoperable and
untripped, and the Completion Times started concurrently for
the channels in both subsystems, this results in the
affected portions in the associated low pressure ECCS and
EDGs being concurrently declared inoperable.

For Required Action B.2, redundant automatic HPCI initiation
capability is lost if two or more Function 3.a or two or
more Function 3.b channels are inoperable and untripped such
that trip capability is lost. In this situation (loss of
redundant automatic initiation capability)., the 24 hour
allowance of Required Action B.3 is not appropriate and the
HPCI System must be declared inoperable within 1 hour. As
noted (Note 1 to Required Action B.1), Required Action B.1
is only applicable in MODES 1, 2, and 3. In MODES 4 and 5,
the specific initiation time of the low pressure ECCS is not
assumed and the probability of a LOCA is lower. Thus, a
total loss of initiation capability for 24 hours (as allowed
by Required Action B.3) is allowed during MODES 4 and 5.
There is no similar Note provided for Required Action B.2
since HPCI instrumentation is not required in MODES 4 and 5;
thus, a Note is not necessary.
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B.1, B.2, and B.3 (continued)

Notes are also provided (Note 2 to Required Action B.1 and
the Note to Required Action B.2) to delineate which Required
Action is applicable for each Function that requires entry
into Condition B if an associated channel is inoperable.
This ensures that the proper loss of initiation capability
check is performed. Required Action B.1 (the Required
Action for certain inoperable channels in the low pressure
ECCS subsystems) is not applicable to Function 2.e or 2.h,
since these Functions provide backup to administrative
controls ensuring that operators do not divert LPCI flow
from injecting into the core when needed, and do not spray
the containment unless needed. Thus, a total loss of
Function 2.e or 2.h capability for 24 hours is allowed,
since the LPCI subsystems remain capable of performing their
intended function.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also aliows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B.1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable, untripped channels within the same
Function as described in the paragraph above. For Required
Action B.2, the Completion Time only begins upon discovery
that the HPCI System cannot be automatically initiated due
to two inoperable, untripped channels for the associated
Function in the same trip system. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 7) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action B.3. Placing the
inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
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B.1, B.2, and B.3 (continued)

Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition H
must be entered and its Required Action taken.

C.1 and C.2

Required Action C.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the same Function result in redundant automatic initiation
capability being lost for the feature(s). Required

Action C.1 features would be those that are initiated by
Functions 1.c, 1.d, 2.c, 2.d, and 2.f (i.e., low pressure
ECCS). Redundant automatic initiation capability is lost if
either (a) two or more Function l.c channels are inoperable
such that both trip systems lose initiation capability.

(b) two Function 1.d channels are inoperable, (c) two or
more Function 2.c channels are inoperable such that both
trip systems lose initiation capability, (d) two or more
Function 2.d channels are inoperable such that both trip
systems lose initiation capability, or (e) three

Function 2.f channels are inoperable. In this situation
(loss of redundant automatic initiation capability), the

24 hour allowance of Required Action C.2 is not appropriate
and the feature(s) associated with the inoperable channels
must be declared inoperable within 1 hour. Since each
inoperable channel would have Required Action C.1 applied
separately (refer to ACTIONS Note), each inoperable channel
would only require the affected portion of the associated
system to be declared inoperable. However, since channels
for both Tow pressure ECCS subsystems are inoperable (e.g.,
both CS subsystems), and the Completion Times started
concurrently for the channels in both subsystems, this
results in the affected portions in both subsystems being
concurrently declared inoperable. For Functions 1.c, 1.d,
2.c, 2.d, and 2.f, the affected portions are the associated
low pressure ECCS pumps. As noted (Note 1), Required
Action C.1 is only applicable in MODES 1, 2, and 3. In
MODES 4 and 5, the specific initiation time of the ECCS is
not assumed and the probability of a LOCA is lower. Thus, a
total loss of automatic initiation capability for 24 hours
(as allowed by Required Action C.2) is allowed during

MODES 4 and 5.
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C.1 and C.2 (continued)

Note 2 states that Required Action C.1 is only applicable
for Functions l.c, 1.d, 2.c, 2.d, and 2.f. Required
Action C.1 1is not applicable to Function 3.c (which also
requires entry into this Condition if a channel in this
Function is inoperable), since the loss of one channel
results in a loss of the Function (two-out-of-two Togic).
This loss was considered during the development of
Reference 7 and considered acceptable for the 24 hours
allowed by Required Action C.2.

The Completion Time 1is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."”
For Required Action C.1, the Completion Time only begins
upon discovery that the same feature in both subsystems
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 7) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, Condition H must be entered
and its Required Action taken. The Required Actions do not
allow placing the channel in trip since this action would
either cause the initiation or it would not necessarily
result in a safe state for the channel in all events.

D.1, D.2.1 and D.2.2

Required Action D.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic component initiation capability for the HPCI
System. Automatic component initiation capability is lost
if two Function 3.d channels associated with one CST or two
Function 3.e channels are inoperable and untripped. In this
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D.1, D.2.1, and D.2.2 (continued)

situation (loss of automatic suction swap), the 24 hour
allowance of Required Actions D.2.1 and D.2.2 is not
appropriate and the HPCI System must be declared inoperable
within 1 hour after discovery of loss of HPCI initiation
capability. As noted, Required Action D.1 is only
applicable if the HPCI pump suction is not aligned to the
suppression pool, since, if aligned, the Function is already
performed.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock.”
For Required Action D.1, the Completion Time only begins
upon discovery that the HPCI System cannot be automatically
aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 24 hours has been shown to
be acceptable (Ref. 7) to permit restoration of any
inoperable channel to OPERABLE status. If the inoperable
channel cannot be restored to OPERABLE status within the
allowable out of service time, the channel must be placed in
the tripped condition per Required Action D.2.1 or the
suction source must be aligned to the suppression pool per
Required Action D.2.2. Placing the inoperable channel in
trip performs the intended function of the channel (shifting
the suction source to the suppression pool). Performance of
either of these two Required Actions will allow operation to
continue. If Required Action D.2.1 or D.2.2 is performed,
measures should be taken to ensure that the HPCI System
piping remains filled with water. Alternately, if it is not
desired to perform Required Actions D.2.1 and D.2.2 (e.g.,
as in the case where shifting the suction source could drain
down the HPCI suction piping), Condition H must be entered
and its Required Action taken.

(continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS
(continued)

E.1 and E.2

Required Action E.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
the Core Spray and Low Pressure Coolant Injection Pump
Discharge Flow—Low Bypass and the Core Spray Pump Discharge
Pressure —High Functions result in redundant automatic
initiation capability being lost for the feature(s). For
Required Action E.1, the features would be those that are
initiated by Functions 1.e, 1.f, and 2.g (e.g., low pressure
ECCS). Redundant automatic initiation capability is lost if
(a) two Function 1l.e channels are inoperable, (b) two
Function 1.f channels are inoperable, (c) two Function 2.g
channels are inoperable, or (d) one Function 1l.e channel and
one Function 1.f channel associated with different CS pumps
are inoperable. Since each inoperable channel would have
Required Action E.1 applied separately (refer to ACTIONS
Note), each inoperable channel would only require the
affected low pressure ECCS pump to be declared inoperable.
However, since channels for more than one Tow pressure ECCS
pump are inoperable, and the Completion Times started
concurrently for the channels of the low pressure ECCS
pumps, this results in the affected low pressure ECCS pumps
being concurrently declared inoperable.

In this situation (loss of redundant automatic initiation
capability), the 7 day allowance of Required Action E.2 is
not appropriate and the subsystem associated with each
inoperable channel must be declared inoperable within

1 hour. As noted (Note 1 to Required Action E.1), Required
Action E.1 is only applicable in MODES 1, 2, and 3. In
MODES 4 and 5, the specific initiation time of the ECCS is
not assumed and the probability of a LOCA is lower. Thus, a
total loss of initiation capability for 7 days (as allowed
by Required Action E.2) is allowed during MODES 4 and 5. A
Note is also provided (Note 2 to Required Action E.1) to
delineate that Required Action E.1 is only applicable to low
pressure ECCS Functions. Required Action E.1 is not
applicable to HPCI Functions 3.f and 3.g since the loss of
one channel results in a loss of the Function
(one-out-of-one logic). This loss was considered during the
development of Reference 7 and considered acceptable for the
7 days allowed by Required Action E.2.

(continued)
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ECCS Instrumentation
B 3.3.5.1

ACTIONS

E.1 and E.2 (continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock.”

For Required Action E.1, the Completion Time only begins
upon discovery that a redundant feature in the same system
(e.g., both CS subsystems) cannot be automatically initiated
due to inoperable channels within the same Function as
described in the paragraph above. The 1 hour Completion
Time from discovery of loss of initiation capability is
acceptable because it minimizes risk while allowing time for
restoration of channels.

If the instrumentation that controls the pump minimum flow
valve is inoperable, such that the valve will not
automatically open, extended pump operation with no
injection path available could lead to pump overheating and
failure. If there were a failure of the instrumentation,
such that the valve would not automatically close, a portion
of the pump flow could be diverted from the reactor vessel
injection path, causing insufficient core cooling. These
consequences can be averted by the operator's manual control
of the valve, which would be adequate to maintain ECCS pump
protection and required flow. Furthermore, other ECCS pumps
would be sufficient to complete the assumed safety function
if no additional single failure were to occur. The 7 day
Completion Time of Required Action E.2 to restore the
inoperable channel to OPERABLE status is reasonable based on
the remaining capability of the associated ECCS subsystems,
the redundancy available in the ECCS design, and the low
probability of a DBA occurring during the allowed out of
service time. If the inoperable channel cannot be restored
to OPERABLE status within the allowable out of service time,
Condition H must be entered and its Required Action taken.
The Required Actions do not allow placing the channel in
trip since this action would not necessarily result in a
safe state for the channel in all events.

F.1 and F.2
Required Action F.1 is intended to ensure that appropriate

actions are taken if multiple, inoperable, untripped
channels within similar ADS trip system A and B Functions

(continued)
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(continued)

ECCS Instrumentation
B 3.3.5.1

ACTIONS

F.1 and F.2 (continued)

result in redundant automatic initiation capability being
Tost for the ADS. Redundant automatic initiation capability
is lost if either (a) one Function 4.a channel and one
Function 5.a channel are inoperable and untripped, or

(b) one Function 4.c channel and one Function 5.c channel
are inoperable and untripped.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action F.2 is not appropriate and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."”

For Required Action F.1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable, untripped channels within
similar ADS trip system Functions as described in the
paragraph above. The 1 hour Completion Time from discovery
of loss of initiation capability is acceptable because it
minimizes risk while allowing time for restoration or
tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 7) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE. If either HPCI or RCIC is inoperable, the time is
shortened to 96 hours. If the status of HPCI or RCIC
changes such that the Completion Time changes from 8 days to
96 hours, the 96 hours begins upon discovery of HPCI or RCIC
inoperability. However, the total time for an inoperabie,
untripped channel cannot exceed 8 days. If the status of
HPCI or RCIC changes such that the Completion Time changes
from 96 hours to 8 days, the "time zero" for beginning the
8 day "clock" begins upon discovery of the inoperabile,
untripped channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, the channel must be placed in the tripped

(continued)
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(continued)

ECCS Instrumentation
B 3.3.5.1

ACTIONS

G.1 and G.2 (continued)

condition per Required Action F.2. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure, and allow operation to continue. Alternately, if
it is not desired to place the channel in trip (e.g., as in
the case where placing the inoperable channel in trip would
result in an initiation), Condition H must be entered and
its Required Action taken.

Required Action G.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable channels within
similar ADS trip system Functions result in automatic
initiation capability being lost for the ADS. Automatic
initiation capability is lost if either (a) one Function 4.b
channel and one Function 5.b channel are inoperable, or

(b) a combination of Function 4.d, 4.e, 5.d, and 5.e
channels are inoperable such that channels associated with
five or more low pressure ECCS pumps are inoperable.

In this situation (loss of automatic initiation capability),
the 96 hour or 8 day allowance, as applicable, of Required
Action G.2 is not appropriate, and all ADS valves must be
declared inoperable within 1 hour after discovery of loss of
ADS initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
“time zero" for beginning the allowed outage time “"clock."”
For Required Action G.1, the Completion Time only begins
upon discovery that the ADS cannot be automatically
initiated due to inoperable channels within similar ADS trip
system Functions as described in the paragraph above. The

1 hour Completion Time from discovery of loss of initiation
capability is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the diversity of sensors available to provide
initiation signals and the redundancy of the ECCS design, an
allowable out of service time of 8 days has been shown to be
acceptable (Ref. 7) to permit restoration of any inoperable
channel to OPERABLE status if both HPCI and RCIC are
OPERABLE (Required Action G.2). If either HPCI or RCIC is
inoperable, the time shortens to 96 hours. If the status of

JAFNPP
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BASES (continued)

ECCS Instrumentation
B 3.3.5.1

ACTIONS

G.1 and G.2 (continued)

HPCI or RCIC changes such that the Completion Time changes
from 8 days to 96 hours, the 96 hours begins upon discovery
of HPCI or RCIC inoperability. However, the total time for
an inoperable channel cannot exceed 8 days. If the status
of HPCI or RCIC changes such that the Completion Time
changes from 96 hours to 8 days, the “"time zero" for
beginning the 8 day "clock” begins upon discovery of the
inoperable channel. If the inoperable channel cannot be
restored to OPERABLE status within the allowable out of
service time, Condition H must be entered and its Required
Action taken. The Required Actions do not allow placing the
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

H.1

With any Required Action and associated Completion Time not
met, the associated feature(s) may be incapable of
performing the intended function, and the supported
feature(s) associated with inoperable untripped channels
must be declared inoperable immediately.

SURVEILLANCE
REQUIREMENTS

As noted in the beginning of the SRs, the SRs for each ECCS
instrumentation Function are found in the SRs column of
Table 3.3.5.1-1.

The Surveillances are modified by a Note to indicate that
when a channel is placed in an inoperable status solely for
performance of required Surveillances, entry into associated
Conditions and Required Actions may be delayed for up to

6 hours as follows: (a) for Functions 3.c, 3.f, and 3.g;
(b) for Functions other than 3.c, 3.f, and 3.g provided the
associated Function or redundant Function maintains ECCS
initiation capability. Upon completion of the Surveillance,
or expiration of the 6 hour allowance, the channel must be
returned to OPERABLE status or the applicable Condition
entered and Required Actions taken. This Note is based on
the reliability analysis (Ref. 7) assumption of the average
time required to perform channel surveillance. That
analysis demonstrated that the 6 hour testing allowance does
not significantly reduce the probability that the ECCS will
initiate when necessary.

(continued)
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ECCS Instrumentation
B 3.3.5.1

SURVEILLANCE
REQUIREMENTS
{continued)

SR 3.3.5.1.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK 1is 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 instrument channels could be an indication of
excessive instrument drift in one of the channels or
something even more serious. A CHANNEL CHECK guarantees
that undetected outright channel failure is limited to

12 hours; thus, it is key to verifying the instrumentation
continues to operate properly between each CHANNEL
CALIBRATION.

Channel agreement criteria are determined by the plant
staff, based on a combination of the channel instrument
uncertainties, including indication and readability. If a
channel is outside the criteria, it may be an indication
that the instrument has drifted outside its limit.

The Frequency is based upon 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 channels required by the LCO.

SR _3.3.5.1.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the channel will perform the intended
function. A successful test of the required contacts(s) of
a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This
clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required
contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at
least once per refueling interval with applicable
extensions.

o7 - 2o5H3
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ECCS Instrumentation
B 3.3.5.1

SURVEILLANCE
REQUIREMENTS

SR 3.3.5.1.2 (continued)

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analyses of Reference 7.

SR_3.3.5.1.3 and SR _3.3.5.1.5

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel
responds to the measured parameter within the necessary
range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint
methodology.

The Frequency of SR 3.3.5.1.3 is based upon the assumption
of a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

The Frequency of SR 3.3.5.1.5 is based on the assumption of

a 24 month calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

SR _3.3.5.1.4

Calibration of trip units provides a check of the actual
trip setpoints. The channel must be declared inoperable if
the trip setting is discovered to be less conservative than
the Allowable Value specified in Table 3.3.5.1-1. If the
trip setting is discovered to be less conservative than
accounted for in the appropriate setpoint methodology, but
is not beyond the Allowable Value, the channel performance
is still within the requirements of the plant safety
analyses. Under these conditions, the setpoint must be
readjusted to be equal to or more conservative than the
setting accounted for in the appropriate setpoint
methodology.

(continued)
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ECCS Instrumentation
B 3.3.5.1

SURVEILLANCE
REQUIREMENTS

SR 3.3.5.1.4 (continued)

The Frequency of 184 days is based on the reliability,
accuracy, and lower failure rates of the associated solid-
state electronic Analog Transmitter/Trip System components.

SR _3.3.5.1.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the

OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in

LCO 3.5.1, LCO 3.5.2, LCO 3.8.1, and LCO 3.8.2 overlaps this
%urvei]]ance to complete testing of the assumed safety
unction.

The 24 month Frequency is based on the need to perform this

Surveillance under the conditions that apply during a plant

outage and the potential for an unplanned transient if the

Surveillance were performed with the reactor at power.

Operating experience has shown that these components usually

Eass the Surveillance when performed at the 24 month
requency.

REFERENCES

1 UFSAR, Section 6.5.

2 UFSAR, Section 14.6.

3. UFSAR, Section 14.5.

4 NEDC-31317P, Revision 3, James A. FitzPatrick Nuclear
Power Plant, SAFER/GESTR-LOCA, Loss of Coolant
Accident Analysis, March 1997.

5. 10 CFR 50.36(c)(2)(i1).

6. Drawing 11825-5.01-15D, Rev. D, Reactor Assembly
Nuclear Boiler, (GE Drawing 91SD690BD).

7. NEDC-30936P-A, BWR Owners' Group Technical
Specification Improvement Methodology (With
Demonstration for BWR ECCS Actuation Instrumentation),
Part 2, December 1988.
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RCIC Syskm Tnstrumentahon - .
/ o 4.2 (cont'd)

ble/( instrumentation shall be functionally tested, calibraled, and
a8 indicated in Table 4.2-2.
_.Whge“hmﬂymw as indicated in
- “Table 4.2-2.
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: C. Conirol Rod Block Actustion
mmmawmum \
thet inkiates control rod block are given in Table 3.2-3. instrumentation shall be funclionally tested, calibrated, and

. . checked as indicaled in Table 4.2-3.
| : W?Mumwlsmodh
Table 4.2
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t ﬂ-slﬂ Reactor Low-L

> 126.5 in. _ 4@ & RCIC)

L‘
L (serrs Z2.3.5.0)

{ Walter Level a
Ijmwl;ﬁj’.@_[“ Table Mele i:l

Reactor Low-Low- > 18 in. above TAF 4 (Core Spray E RHR) Initiales Core Spray, RHR (LPC),
(No(es 2,3, 11) Low Water Level and Emergency Diesel Generalors.
4 (ADS) Initiates ADS (if not inhibited by
ADS override switches), in
conjunction with Confirmatory Low
Level, 120 second delay and
RHR (LPCI) or Core Spray pump
discharge pressure interlock.
3 Reactor High Water < 222.5 in. above TAF 2 (Note 16) Trips HPCI turbine.
(Noles 4 12) Level
2 Tarte. Nebe 27
L"}__E Reaclor High Water < in. @bove TAD @ 2 'l
wwc»&“‘l‘f’ Lol uowis)  GEDED D
5 Reaclor Low Level > 0 in. above TAF 2 Prevenls inadverient
(Noles 5, 11) (inside shroud) operalion of containment spray
during accident condition.
2 Containment High 1 <p<27 psig 4 Prevents inadvertent operation
(Notes 5, 11) Pressure of containment spray during
’ accident condition.

Amendment No. 10,4067 84118227, 250
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Z;(u;fcl C‘aurt(s )

(e rFovctow
’ Remarcs | {30 TTS 335D
13 1 Auto Blowdown Timer < 134 sec. 2 Initiates ;\B‘S(:m ited I Q
{Notes 8, 11) by ADS override switches). §3
~N
14 4 RHR (LPCI} Pump 125 psig ; 20 psig 8 Permits ADS actuation.
{Notes 8, 11) Discharge Pressure
interlock
15 2 Core Spray Pump . 100 psig :+ 10 psig 4 Permits ADS actuation.
L {Notes 8, 11) Discharge Pressure
Interlock

Condensate Storage
Tank Low Levet

5 50, Z {Note 16) Transfers HPCI pump
{Notes 9, 11) Tank Low Level tank bottom suction to suppression
{= 15,600 gal. avail) chamber.
18 2 Suppression Chamber ¢ 6 in. above normal 2 (Note 16) Transfers HPCl pump
(Notes 9, 11) High Level lavel . suction to suppression
chamber.

e i

Amendment No. $8-48-84,-334,227-280, 263
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Frcher O ‘unmmg@f Se. TVS: 339) | 4__(,,(.1 ACD o A
[RCTIWV 3h| With one or more channels inoperable for {{PCI end/odRCIC: : !

I [
[ﬁP\ 3.}7@ Within one hour from discovery of loss of system initiation capability, declare the inoperable, and

Cae =2 ~»JE)  Within 24 hows, place chennel in trip.
- CE

CAcCronElC uqu:;: actions snd associated completion times of actions A or B are not met, immedistely declare fhaRlIgcTedsystem

e \
2. With one of more channels inoperable for Core Spray mdlot‘a:n:—\
—

. Withé hous | i i i i ; L
AN mm.:: hou rom discovery of loss of initiation capability for festure(s) in both divisions, declare the supported leatures

B. Within 24 hours, place channel in trip.

C. I requived actions and associated comphuon times of actions A or B are not met, immadiatel
feature(s) inoperable. ¥ declare associated supported

e e

o—

3. ith one or more channels inoperable for ADS:

Within one how from discovery of loss of ADS initiation capability in both trip systems, declare ADS inoperable, and

Wi

A

8. Within 96 hows from discovery of an inoperable channel concurrent with HPCI or RCIC inoperable, place channel in trip, and
C. Within 8 days, place channel in trip.

D

It required actions snd associsted completion times of actions A, B, or C are not met, immediately declare ADS inoperable

Amendment No. 3, 48227, 250
70
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@I TioNn C]")/@ With one or moré chennels inoperable f )
E-RA C.1 J—31&L Within 24 hours, restore chennel to operable status. = Y
<

G\ Ctiow Q.] ﬁ It required action and associsted completion time of action A is not met, immediately declar ystem inoperable.

With one or more channels inopersble for containment spray:

A. Within 24 hows, place channel in trip.

8. If required action and associsted completion time of action A is not met, immediately declare a i
: able. ssociated supported (eature(s)

6. With one or more channels inoperable for injection permissive and/or recirculation discherge valve permissive:

A. yvmun.:: :o: from discovery of loss of initiation capability lor feature(s) in both divisions, declare the supported features

B. Within 24 howrs, restore channel to operable status.

it required actions snd associated completion times of ections A or B are not met, immediately d ,
featurels) inopersble. v declare associsted supported

7

TN

Amendment No. 4867106120, 160.22%, 250
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7. A. With inoperabie start timers in two or more ECCS subsystems, immediately declere the associated ECCS subsystems )
inoperable.
'
8.  With both start timers in the same LPCI subsystem inoperable, immedistely rack out the circuit .
pumps and declare that LPCI subsystem inoperable. uit breakers for the affected RHR
C. With one start timer inoperable, restore the timer to an opersble status within 24 howrs, or immedia .
beeaker for the affected pump and declare the affected pump inoperable. tely rack out the circuit

8. With one or move channels inoperable for ADS:

A. Within one hour from discovery of loss of ADS initistion capability in both trip systems, deciere ADS inoperable, and

B. Within 96 hours from discovery of an inoperable channel concurrent with HPCI or RCIC inopersble, restore channel to
operable stetus, and

C. Within B days. restore channel to operable status.
f&u'“" P D. I required actions and sssociated completion times of actions A, B, or C are not met, immediately declere ADS inoperable

E(ﬂoﬂ D}\,g, With one or more chennels inopersbie for HPC! and/orJRCIC: ([KA.D.I MF;
| .

A. Within one howr from discovery of loss of system initiation capability while suction for the sff. is ali
t‘“\ 0.1 CCST, dectare the aflected system inoperable, end - scted Sysiem is ahigned to the )

m D2%A ay DAL\B.  Within 24 hows, plsce chennel n trip or align suction forthe affected system to the suppression pool.

@ (Tien E‘l c. o nqu:f:.:.ncnom and associated completion times of actions A or B are not met, immediately declare the affected system

Amendment No. 227,250
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A. Within one howr, place channel in trip.

8. It required action snd associsted completion time of action A is not met, immediately declare the alf -
ator System irm.u_of affected Emergency Diesel

When a channel is placed in an inoperable status solely for performance of required surveillances, entry into associated Limiti
] E Conditions For Operation snd required actions may be delayed for up to 6 howrs provided the luocin:d Trip Fum'l.ion o‘ﬂ:\.::no
redundsnt Trip Function mainteins itiation capability.
<

58 Table
Note 2

RTabe”| 77 Jwhen a channel is pleced in an inoperable statis sclet ;
y for performance of required surveillances, entry & i imiti
Note 2 Conditions For Operation and required actions may be delayed for up to 8 hours. ontry into associated Limiting

. The 4kV Emergency Bus Undervoltege Timers (degraded voltsge LOCA, degraded voitege non-LOCA, and loss-of- init
the following: sterts the Emergency Dioul'—Gomutou: trips the normal/reserve tie breskers and trips el 4kV m:to\:o::tm'o:'::::“
conjunction with ;g percent :va z:::-somnlu volteges); initiates diessl-generstor breaker close permissive (in
conjunction with 90 percent Emergency iesel-Generator voltages) and; initiates sequential starting i i ; ;
with low-low-low reactor water level or high drywell pressure. of vitsl loads in conjunction

. A secondsry voltage of 110.6 voits corresponds to approximately 93% of 4160 voits on the bus.

S IT5:23 s@

. A secondary voitage of 85 voits corresponds to approximately 71.5% of 4160 voits on the bus.

Amendment No. 250
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Instrument Functional Test Calibration Frequency

)9,
Instrument Check@

Eﬁ-m 20

CSR3.3S 2.7 AG (se3.352.4
[ >
Q 0]

C\}(}l 1) Reactor Water Level
(2a) Drywell Pressure (non-ATT§l A
2b)  Drywell Pressure (ATTS) Q (Note 5) SA / R (Note 15) 0
3a) Reactor Pressure {non-ATTS) Q Q NA
3b)  Reactor Pressure (ATTS) Q (Note 5) SA / R {Note 15) D
ﬁl’
4) Auto Sequencing Timers NA A NA ‘ 3
kS) ADS - LPCI or C5 Pump Disch. Q Q o NA i
@ RCIC Suction Source Levels @ G R33.52 NA
s Under-Voltage R R :

4%V Emergency Bu
{Loss-of-Voltage. Degraded Voltage

LOCA and non-LOCA) Relays and Timei/""

P, T | S WAL P
s hiad

Nnotes followingIable 4.2-5.

s
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. Initially once every month until acceptance failure rate data are Reactor low water lovol and high drywell pressure are not
svailable; thereafter, a request may be made to the NRC to included on Table 4. 2 1 smco they are listad on Table
4.1-

I~ S change the test frequency. The compilation of instrument _
* failre rate data mey include data obtained from other boiling -
3 Y S water reactors for which the same design instruments operate Tho logic system functional tests shall include a calibration)
- a envirorwnent similar to that of JAFNPP. of time delay relays and timers necessary for proper
!unclionmg of the trip systoms
(2 Functional tests are not required when these instruments are . e
not required to be opersble or are tripped. Functional tests 10. (Deleted),
shall be performad within seven {7) days prior to each startup. .
vﬂmm a calibration once per 24 months using a radiation
3. Calitvations are not required when these instruments are not sowce. Perform an instrument channel alignment once
required to be operable or are tripped. Celibration tests shall every 3 months using 8 current source,
" be performed within seven (7) days prior t0 each startup or T — s
ior to a pre-planned shutdown. 42—{Doleted).—
i (4. Instrument che.«s uvo W 3" 0eletedr
e No red to be abls or are d ,
C" t oo e Csa335y 5]
This lnsu tatlon is exempt frogf the lunc I )
dolinolion ho functional test wilf consist of Sensor calibration once per 24 months, _Master/slave trip _J
simulat ectrical signal into measwement nnel unit calibration once perl§ m tm;-—Q'"\« A .\U—- £sa3.35.2 'ﬂ

. Th;iiun'r ol y calibration of the temperature sensor consist
of comparing the active temperature signal with a
It temperature sinnolf"

Thoso instrument channels w [ usmg simulate
olactrical signals once every tives momhs -
7. Simuiated automatic sctuation shall be performed once per 24 )
months. T |

233
Amendment No. 34-48,-67,-80,-181207227,
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JAFNPP

Amendment No. 40,148,239 , 241
121a

ﬂ.ls‘(cont'd)

SFec(/v‘ca fon 235, 2

Item

d. Flow Rate Test -
The RCIC pump shall
deliver at least 400
gpm against a system
head corresponding to
a reactor vessel i
pressure of 1195 psig
to 150 psig. - -

Ereguency_

Once per 92 Days

“

e. Testable Check Tested for operability
Valves v any time the reactor is
e in the cold condition
exceeding 48 hours, if
operability tests have
hot been performed
during the preceding
92 days.

DR SO
f. Logic System Once per 24 Months

Functional Test -t

When it is determined that the RCIC System is inoperable
at a time when it is required to be operable, the HPCI
System shall be verified to be operable immediately and
daily thereafter,

?G]C /0 Of /O
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IMPROVED STANDARD TECHNICAL
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Reactor Core Isolation Cooling (RCIC) System
Instrumentation

DISCUSSION OF CHANGES (DOCs) TO THE
CTS




DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

ADMINISTRATIVE CHANGES

Al

A2

A3

A4

In the conversion of the James A. FitzPatrick Nuclear Power Plant
(JAFNPP) Current Technical Specification (CTS) to the proposed plant
specific Improved Technical Specifications (ITS) certain wording
preferences or conventions are adopted which do not result in technical
changes. Editorial changes, reformatting, and revised numbering are
adopted to make the ITS consistent with the conventions in NUREG-1433,
"Standard Technical Specifications, General Electric Plants, BWR/4",
Revision 1 (i.e., Improved Standard Technical Specifications (ISTS)).

CTS 3.2.B requires the Applicability of the RCIC Instrumentation to be
Operable whenever the RCIC system is required to be Operable as
specified in CTS 3.5. CTS 3.5.E.1 requires the RCIC system to be
Operable whenever there is irradiated fuel in the reactor vessel, the
reactor pressure is greater than 150 psig and the reactor coolant
temperature is greater than 212°F. The ITS 3.3.5.2 Applicability is in
MODE 1, and in MODES 2 and 3 with reactor steam dome pressure > 150
psig. Since the proposed requirements are consistent with the current
requirements in CTS 3.5.E.1, this change is considered administrative.
This change is consistent with NUREG-1433, Revision 1.

This change proposes to add a Note to CTS Table 3.2-2 which allows
separate Condition entry for each channel. The Note is reflected in ITS
3.3.5.2 ACTIONS Table ("Separate Condition entry is allowed for each
channel.”). This change provides more explicit instructions for proper
application of the Actions for Technical Specification compliance. In
conjunction with the proposed Specification 1.3 "Completion Times,"™ this
Note provides direction consistent with the intent of the current
Required Actions for inoperable RCIC channels or trip systems. It is
intended that each Required Action be applied regardless of it having
?een applied previously for other inoperable channels, trip systems or
unctions.

ITS 3.3.5.2 ACTION A is proposed to be added to CTS 3.2-2. The proposed
format for this Specification includes this ACTION to direct entry into
the appropriate Conditions referenced in Table 3.3.5.2-1 when one or
more channels are inoperable. The ACTION has been added since not all
Functions have the same ACTIONS. This change represents a presentation
preference only and is, therefore, considered administrative. As such,
the Condition merely directs the operator where to look for any required
Actions for the inoperable channels(s). Therefore, the new ACTION does
not add any new or different requirements from the CTS. Therefore the
proposed change is considered administrative, and is consistent with
NUREG-1433, Revision 1.

JAFNPP Page 1 of 7 Revision A



DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

ADMINISTRATIVE CHANGES

A5

A6

A7

A8

JAFNPP

CTS Table 4.2-2, Note 4 states that "instrument checks are not required
when these instruments are not required to be operable or are tripped.”
This explicit requirement is not retained in ITS 3.3.5.2. This Note is
not needed in ITS 3.3.5.2 since these allowances are included in ITS SR
3.0.1. ITS SR 3.0.1 states that "SRs shall be met during the MODES or
other specified conditions in the Applicability for individual LCOs,
unless otherwise stated in the SR." The SR also states that -
"surveillances do not have to be performed on inoperable equipment or
variables outside specified 1imits." When equipment is declared
inoperable, the Actions of this LCO may require the equipment to be
placed in the trip condition within a certain time period. In this
condition, the equipment is still inoperable but has accomplished the
required safety function. Therefore the allowances in SR 3.0.1 and the
associated actions provide adequate guidance with respect to when the
associated surveillances are required to be performed and this explicit
requirement is not retained. Therefore, the change is considered
administrative, and is consistent with NUREG-1433, Revision 1.

CTS Table 4.2-2, Note 5 states that "This instrumentation is exempt from
the functional test definition. The functional test will consist of
injecting a simulated electrical signal into the measurement channel.”
This explicit allowance is not retained in ITS 3.3.5.2 since it is
duplicative of the current and proposed CHANNEL FUNCTIONAL TEST
definition in ITS Chapter 1.0. Since this change does not change any
technical requirements, it is considered administrative, and is
consistent with NUREG-1433, Revision 1.

CTS Table 4.2-2 (Item No. 6) requires the RCIC Suction Source Level
Channels to be calibrated and functional tested on a quarterly bases.
The explicit requirement to perform a channel functional test is not
retained in the ITS. ITS 3.3.5.2 will only require a CHANNEL
CALIBRATION to be performed on a 92 day Frequency. Since the current
and proposed definition of channel calibration includes the requirements
of a channel functional test this explicit requirement is not necessary.
Therefore since there are not changes to the actual testing
requirements, this change is considered administrative and is consistent
with the format of NUREG-1433, Revision 1.

CTS 3.2.D and 4.2.D provide a cross reference to the Radiological
Effluent Technical Specification (Appendix B) for those Radiation
Monitoring Systems which provide an Isolation and Initiation Function.
Since CTS 3.2.D and 4.2.D do not prescribe any specific requirements and
since the changes to the current requirements in Appendix B are

Page 2 of 7 Revision A



DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

ADMINISTRATIVE CHANGES

A8

A9

JAFNPP

(continued)

discussed in the Discussion of Changes within this submittal, this
cross reference has been deleted. This change is considered
administrative since it simply eliminates a cross-reference. This
change is consistent with NUREG-1433, Revision 1.

CTS Table 3.2-2 dincludes a "Trip Level Setting” column. The setting for
each reactor core isolation cooling function is listed in this column
(along with other core and containment system functions). In the ITS,
the RCIC System Instrumentation Functions are included in Table 3.3.5.2-
1 along with its associated "Allowable Value". The CTS "trip level
settings” are considered the "Allowable Values" as described in the ITS
since the instrumentation is considered inoperable if the value is
exceeded when either the CTS or the ITS is applicable. A detailed
explanation of trip setpoints, allowable values and analytical limits as
they relate to instrumentation uncertainties is provided below.

Trip setpoints are those predetermined values of output at which an
action is expected to take place. The setpoints are compared to the
actual process parameter and when the measured output value of the
process parameter exceeds the setpoint in either the increasing or
decreasing direction, the associated device (e.g., trip unit) changes
state.

The trip setpoints are specified in the setpoint calculations, are
derived from the analytical limits and account for all worst case
applicable instrumentation uncertainties (e.g., drift, process effects,
calibration uncertainties, and severe environmental effects as
appropriate). The trip setpoints derived in this manner provide
adequate protection because all expected uncertainties are accounted for
in the setpoint calculations.

The setpoints specified in the setpoint calculations are selected to
ensure that the actual field trip setpoints do not exceed the ITS
Allowable Values (i.e., the CTS "trip level settings") between
successive CHANNEL CALIBRATIONS. The CTS "trip settings” and the "ITS
Allowable Values" are both the TS 1limit values that are placed on the
actual field setpoints. The Allowable Values are derived from the trip
setpoints by accounting for normal effects that would be seen during
periodic surveillance or calibration. These effects are instrumentation
uncertainties observed during normal operation (e.g., drift and
calibration uncertainties). Accordingly, the ITS Allowable Values
include all applicable instrument channel and measurement uncertainties.

Page 3 of 7 Revision A
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DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

ADMINISTRATIVE CHANGES

A9 (continued)

A channel is inoperable if its actual field trip setpoint is not within
its required ITS Allowable Value.

The analytical 1imits are derived from the 1imiting values of the
process parameters obtained from the safety analysis or other
appropriate documents.

These "Trip Level Settings" or "Allowable Values" have been established
consistent with the NYPA Engineering Standards Manual, IES-3A,
"Instrument Loop Accuracy and Setpoint Calculation Methodology.” The
methodology used to determine the "Allowable Values" are consistent with
the methodology discussed in ISA-S67.04-1994, Part II, "Methodologies
for the Determination of Setpoints for Nuclear Safety-Related
Instrumentation.” This change revises the terminology used in the CTS
from “Trip Level Setting” to "Allowable Values". Since the
instrumentation will be declared inoperable at the same numerical value,
this change is considered administrative. This change is consistent with
NUREG-1433, Revision 1.

RAT 3351

A10 CTS Table 3.2-2 Item 16 specifies that the Condensate Storage Tank Low
Level setting must be > 59.5 inches above the tank bottom. ITS Table
3.3.5.2-1 Function 3 does not specify the reference point since it is
implied by the associated name of the Function (Condensate Storage Tank
Level), however, the current setting is maintained as the Allowable
Value (see A9). This change is considered administrative since there is
no technical change in the current requirement. This change is
consistent with the format of NUREG-1433, Revision 1.

TECHNICAL CHANGES - MORE RESTRICTIVE

M1 CTS Table 4.2-2 presently contain daily requirements for performing
instrument checks on reactor water level instrumentation. Proposed SR
3.3.5.2.1 requires that these Channel Checks be performed every 12
hours. Performing these checks on a more frequent basis adds to the
ability to verify that the channels are operable, and therefore, does
not represent a change that could affect safety. Since the change is

JAFNPP Page 4 of 7 Revision A



DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

TECHNICAL CHANGES - MORE RESTRICTIVE

M1

M2

M3

M4

(continued)

requiring a surveillance to be performed on a more frequent basis, the
change is considered more restrictive. The proposed change is
consistent with NUREG-1433, Revision 1.

A new Function has been added to the CTS Table 3.2-2 and 4.2-2 that
requires one channel of RCIC Manual Initiation to be Operable consistent
with the Applicability of all other RCIC Instrumentation requirements in
the current Specification. In addition, ITS SR 3.3.5.2.6 (LOGIC SYSTEM
FUNCTIONAL TEST) and ACTION C are applicable to this Function. This
Function is not assumed in any accident or transient analyses in the
UFSAR, however the Function is included for overall redundancy and
diversity of the RCIC function.

CTS Table 3.2-2 Item No. 16 (Condensate Storage Tank Level) requires two
channels to be Operable. For the same Function in the ITS (ITS 3.3.5.2-
1 Function 3) the required number of channels has been increased to 4
channels. The JAFNPP design includes two condensate storage tanks.

Both tanks provide suction to the RCIC pump and each tank is
instrumented with two channels of Condensate Storage Tank Level —Low.

At least one channel in each tank must indicate low water level for the
automatic transfer logic to function to initiate the transfer of the
suction source from the CSTs to the suppression pool. Therefore, to
ensure that no single instrument failure can preclude RCIC swap to the
suppression pool source four channels of Condensate Storage Tank

Level —Low are proposed to be included in the ITS. The addition of new
requirements constitutes a more restrictive change.

This change replaces the setpoint or Allowable Value (A9) in CTS Table
3.2-2, Item 4, Reactor High Water Level < 222.5 qinches with < 222.4
inches (ITS Table 3.3.5.2-1, Function 2, Reactor Vessel Water Level -
High, Level 8). The Allowable Values (to be included in the Technical
Specifications) and the Trip Setpoints (to be included in plant
procedures) have been established consistent with the NYPA Engineering

Standards Manual, IES-3A, "Instrument Loop Accuracy and Setpoint (Ei}
Calculation Methodology.” The methodology used to determine the

"Allowable Values" are consistent with the methodology discussed in ISA-
S67.04-1994, Part II, "Methodologies for the Determination of Setpoints
for Nuclear Safety-Related Instrumentation.”™ The proposed value will
ensure the most 1imiting requirement is met. AIl1l design limits, applied
in the methodologies, were confirmed as ensuring that applicable design
requirements of the associated system is maintained.

JAFNPP Page 5 of 7 Revision F



DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

TECHNICAL CHANGES - LESS RESTRICTIVE (GENERIC)

LAl

LA2

LA3

LA

The details of the "Minimum No. of Operable Instrument Channels Per Trip
System" column of Table CTS 3.2-2 and Note 16 (only one trip system) is
proposed to be relocated to the Bases. The requirements in LCO 3.3.5.2,
that the RCIC instrumentation for each Function in Table 3.3.5.2-1 shall
be OPERABLE and the definition of OPERABILITY suffice. ITS Table
3.3.5.2-1 will specify the "Required Channels per Function” which is
identical to the current requirements. The details of the logic
configuration and the number of trip systems is included in the Bases.
As such, these details are not required to be in the ITS to provide
adequate protection of public health and safety. Changes to the Bases
will be controlled by the provisions of the Bases Control Program
described in Chapter 5 of the ITS.

The details (i.e., closes, RCIC steam supply valve, etc) in the
"Remarks" column of CTS Table 3.2-2 are proposed to be relocated to the
Bases. These details are not required to be included in the
Specification to ensure Operability. The requirements in LCO 3.3.5.2
that the RCIC System instrumentation for each Function shall be OPERABLE
and the ITS definition of OPERABILITY suffice. As such, these details
are not required to be in the ITS to provide adequate protection of
public health and safety. Changes to the Bases will be controlled by
tne ?¥gvisions of the Bases Control Program described in Chapter 5 of
the .

The details in the CTS Table 3.2-2 “Trip Level Setting” column for
Function 16 (Condensate Storage Tank Low Level) that the setting is
equivalent to 15,600 gallons available is proposed to be relocated to
the Bases. The requirement in ITS LCO 3.3.5.2 that the RCIC System
instrumentation for each Function in Table 3.3.5.2-1 shall be OPERABLE,
the Allowable Value for Function 3 (Condensate Storage Tank Level - Low)
of > 59.5 inches above the tank bottom, and the specified Surveillances
wilT ensure that the associated instrumentation remains OPERABLE.
Therefore the detail is not necessary and has been relocated to the

_Bases. As such, these details are not required to be in the ITS to

provide adequate protection of public health and safety. Changes to the
Bases will be controlled by the provisions of the Bases Control Program
described in Chapter 5 of the ITS.

The detail in CTS Table 3.2-2 that the Trip Level Setting of the Reactor
Water Level Trip Functions (Items 1 and 4) is referenced from the Top of
Active Fuel (TAF) is proposed to be relocated to the Bases. CTS 1.0.Z
definition specifies that the Top of Active Fuel, corresponding to the
top of the enriched fuel column of each fuel bundle, is located 352.5
inches above vessel zero, which is the lowest point in the inside bottom

JAFNPP Page 6 of 7 Revision F



TECHNI

DISCUSSION OF CHANGES
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

CAL CHANGES - LESS RESTRICTIVE (GENERIC)

LA (

TECHNI

continued)

of the reactor pressure vessel. (See General Electric drawing No.
919D690BD). These details are also proposed to be relocated to the
Bases. The requirement in ITS LCO 3.3.5.2 that the ECCS instrumentation
for each Function in Table 3.3.5.2-1 shall be OPERABLE, the requirements
in the Table including the Allowable Value for Functions 1 and 2, the
definition of Operability, the proposed Actions, and Surveillance
Requirements are adequate to ensure the instrumentation is properly
maintained. In addition, the Bases includes a statement that the
Allowable Value corresponds to a level of water 352.56 inches above the
Towest point in the inside bottom of the reactor pressure vessel and
also corresponds to the top of a 144 inch fuel column. As such, these
details are not required to be in the ITS to provide adequate protection
of public health and safety. Changes to the Bases will be controlled by
tﬂe p;gvisions of the Bases Control Program described in Chapter 5 of
the ITS.

CAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

None

TECHNI

CAL CHANGES - RELOCATIONS

None

JAFNPP
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NO-SIGNIFICANT HAZARDS CONSIDERATIONS
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

TECHNICAL CHANGES - LESS RESTRICTIVE (SPECIFIC)

There are no plant specific less restrictive changes identified for this

Specification.

JAFNPP Page 1 of 1
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JAFNPP

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.5.2

~ Reactor Core Isolation Cooling (RCIC) System
Instrumentation

MARKUP OF NUREG-1433, REVISION 1
SPECIFICATION A



3.3 INSTRUMENTATION

RCIC System Instrumentation

3.3.5.2

[3z,d] 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

LCO 3.3.5.2

The RCIC System instrumentation for each Function in

[EX3 ] Table 3.3.5.2-1 shall be OPERABLE.
APPLICABILITY: MODE 1, .m
3.2 MODES 2 and 3 with reactor steam dome pressure >(J150))psig.
ACTIONS
A3 Separate Condition entry is aliowed for each channel.
CONDITION REQUIRED ACTION COMPLETION TIME
tfij A. One or more channels A.l Enter the Condition Immediately
inoperable. referenced in
; Table 3.3.5.2-1 for
the channel.
B. As required by B.1 Declare RCIC System 1 hour from
Table 72-2 Required Action A.1l inoperable. discovery of @
Nofz | and referenced in Toss of{RCIC
Table 3.3.5.2-1. initiation
: capability
AND
B.2 Place channel in 24 hours
trip.
Talle 322
Lﬁ*" C. As required by C.1 Restore channel to 24 hours
4 Required Action A.1 OPERABLE status.
and referenced in
Table 3.3.5.2-1.
(cont inued)




ACTIONS (continued)

RCIC System Instrumentation

3.3.5.2

CONDITION

REQUIRED ACTION

COMPLETION TIME

D.1

As required by NOTE
Required Action A.l Only applicable if
and referenced in RCIC pump suction is -
Talde 327 Table 3.3.5.2-1. not aligned to the
:I e 4 - . suppression pool.
Declare RCIC System 1 hour from
inoperable. discovery of
Toss of RCIC
jnitiation
capability
AND
D.2.1 Place channel in 24 hours
trip.
OR
D.2.2 Align RCIC pump 24 hours
suction to the
suppression pool.
Talde 32-7
Notel Required Action and E.l Declare RCIC System Immediately
Note 4 associated Completion inoperable.
rk*t1 Time of Condition B,

C, or D not met.

I B W

BWR/4 STS

3.3-49

Rev 1, 04/07/95



RCIC System Instrumentation

SURVEILLANCE REQUIREMENTS

3.3.5.2

NOTES

ny-&j 1. Refer to Table 3.3.5.2-1 to determine which SRs apply for each RCIC

Function.
2. When a channel is placed

@’a_nmg and (b) for up to 6 hours for Functions 1,

associated Function maintains RCIC initiation capability.

in an inoperable status solely for performance
entry into associated Conditions and Required

Table 3,2-2 required Surveillances,
Note )i Actions may be delayed as follows: (a) for up to 6 hours for Functions 2
3pandyA) provided the

SURVEILLANCE

FREQUENCY

L -l \(,1'1
\ll“u‘ ) SR 3.3.5.2.1  Perform CHANNEL CHECK.

12 hours
j(LGl ?

ﬁ»’»@*?‘ij SR 3.3.5.2.2  Perform CHANNEL FUNCTIONAL TEST.

3.3.5.2%‘) Calibrate the trip units.

FM‘/} SR 3.3.5.2.5 Perform CHANNEL CALIBRATION.
T

Ao

T ble :
Elfz-t] SR 3.3.5.2.6 Perform LOGIC SYSTEM FUNCTIONAL TEST.

BWR/4 STS 3.3-50

Rev 1, 04/07/95
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RCIC System Instrumentation
3.3.5.2

Table 3.3.5.2-1 (page 1 of »
Resctor Core Isolation Cooling System Instrumentation

. CONDITIONS
REQUIRED REFERENCED

CHANNELS FROM REQUIRED  SURVEILLANCE ALLOWABLE
FUNCTION PER FUNCTION ACTION A.1  REQUIREMENTS VALUE
» - :
gﬁ“ * (il 1. Reactor Vessel Water x41~ "3 B s 3.3.5.2.1 2 [#R\ inches
re | 3 Level — Low Loug Level 2 SR 3.3.5.2.2 X
3.3.5.2
{2 () M 3.3.5.2. Qzes )
SR 3.3.5.2.6
a3 o
IT\'“-"' (“3] 2. Reactor Vessel)Water 121.1 c sk 3.3.5.2.1 inches.
[mh.'{j Level = Highg[Level 8 SR 3.3.5.2.
a2 3.3.5.2
[x ¥.2-2( M 3.335. z%
R 3.3.5.2.6
T 3 1-1()65,&)
vote 1 ] Condensate Storage Tank (v] ' §0% inch
[_T .2-2 (@] Level — Low o
g G
. ion Pool Water 2
Level = High

Lﬁ—zj ' {@ml Initiation ) N c

BWR/4 STS 3.3-51 Rev 1, 04/07/95
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JUSTIFICATION-FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

RETENTION OF EXISTING REQUIREMENT (CLB)

CLBI
CLB2

CLB3

The brackets have been removed for the Frequency of ITS SR 3.3.5.2.2 and
the 92 day Frequency retained consistent with CTS Table 4.2-2 and with
the reliability analysis of GENE-770-06-02-A.

ISTS SR 3.3.5.2.3 has been renumbered as SR 3.3.5.2.4. The SR Frequency
has been modified to be consistent with the frequency in CTS Table 4.2-2
Note 15 and approved in JAFNPP Technical Specification Amendment No. 89.

The brackets have been removed from the Frequency of ITS SR 3.3.5.2.6
(LSFT) and the Frequency has been extended from 18 months to 24 months
consistent with CTS Table 4.2-2. This Frequency is consistent with the
JAFNPP fuel cycle.

PLANT-SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PAl

PA2

PA3

The SRs associated with each Function in Table 3.3.5.2-1 have been
;eg*mbered as required, consistent with changes to the ITS 3.3.5.2 SR
able.

Changes have been made (additions, deletions and/or changes to the
NUREG) to reflect plant specific nomenclature.

Changes made to be consistent with Bases.

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB1

DB2

DB3

JAFNPP

The brackets have been removed from the ITS 3.3.5.2 Applicability
consistent with the CTS 3.5.E.1. The RCIC System is designed to
function during isolation of the reactor from the main condenser and a
ESEgAngs; g; offsite power when reactor pressure is above 150 psig

ISTS 3.3.5.2 Function 4 (Suppression Pool Water Level —-High) does not
aﬁgly to the JAFNPP specific design. This Function has been deleted and
the subsequent Function has been renumbered. In addition, ITS 3.3.5.2
SR Note 2 has been adjusted, as required.

The brackets have been removed from ISTS SR 3.3.5.2.4 (SR 3.3.5.2.3) and
from the Surveillance Frequency of SR 3.3.5.2.5 consistent with the
requirements in CTS Table 4.2-2 and the calibration methodology for the
associated channels of each Function. The Surveillance Frequency of

SR 3.3.5.2.5 has been extended to 24 months.

Page 1 of 2 Revision A



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS: 3.3.5.2 - RCIC SYSTEM INSTRUMENTATION

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB4 The brackets have been removed and the proper number of channels
included for each Function in Table 3.3.5.2-1. The values are
consistent with the JAFNPP design. In all cases, all existing channels

- are included.

DB5 The brackets have been removed from the Allowable Values and the proper
plant specific value has been included in accordance with the setpoint
calculation methodology.

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

None

DIFFERENCE BASED ON A SUBMITTED, BUT PENDING TRAVELER (TP)

None

DIFFERENCE FOR ANY REASON OTHER THAN THE ABOVE (X)

X1 The brackets have been removed from ISTS Table 3.3.5.2-1 Function §
{Manual Initiation) and retained as Function 4 in accordance with M2.

JAFNPP Page 2 of 2 Revision A
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RCIC System Instrumentation

B 3.3.5.2
- |
' ~ B u.n‘fss 0
B 3.3 INSTRUMENTATION noked

B 3.3.5.2 Reactor Core Isolation Cooling (RCIC) System Instrumentation

BASES

BACKGROUND The purpose of the RCIC System instrumentation is to
' e actions to ensure adeguate core cooling whenjthe

T ated Trom IS primary heal svhk ALne
«.--. : “ Fnormal coolant makeup flow from the
Reactor Feedwater System is/unavailable, such that W

Recic s giem initiation of the low pressure Emergency Core Cooling

A‘hl LLLUNS Systems (ECCS) pumps does not occur. A more complete
o 7 maushoins discussion of RCIC System operation is provided in the Bases
an

of LCO 3.5.3, "RCIC System.® (~ Low Low (Level

subhaat radv” .
The RCIC System may be initiated bﬂeither automatic or

watu Jevel svde

manual means. Automatic initiation{occurs for conditions of

/< Jeactor vessel [Low kowlater Yevel The variable is
monitored by four transmitters that are connected to four
trip units. The outputs of the trip units are connected to
relays whose contacts are arranged in a one-out-of-two taken

a twice logic arrangement. Once initiated, the RCIC logic
B seals in and can be reset by the operator only when the
reactor vessel water level signals have cleared.

viosed The/RCIC test line isolation valve (WichAs alsd a primary>
nitiation

is closed on a R
signal to allow full system flow .
CONTTTNEENL Tsvigted 1 thE BYeEn

The RCIC System also monitors the eXg) in
e\ condensate storage tank.(CST) since
m’—) ThesE ITFEINE TR SDIFEEY of water for RCIC operation.
witial  Sour Reactor grade water in the CSTcis the normal source.

receipt of a RCIC initiation signal, the CSTs suction valve

is automatically signaled to open (it is nor:;]'ly in the‘i

open position) unless the pump suction fml e suppression
open. If the water level inlfl® CST Tallp®

= below a preselected level, first the suppression pool

suction valves automatically open, and then the CST suction
valve automatically close Two level switches are used to
detect low water leve Ghe CST. EitHer SWITCh CalPTIEE
the suppression pool suction valve
-suction valve to close.
‘ a

A level Swifth AS590iE
w,*{\ egck CST 'QOS“'
actvate 1o tavse

The Q\\}‘«M\I c;;‘e. a\'fo.hse.l U
one-ouk- .'?-*wo Yakeh Xwirce \o;\.e .

in paralie] fo
puom sachaen,

B 3.3-139




RCIC System Instrumentation
B 3.3.5.2

BASES

BACKGROUND Waﬁ_}“ e=elt-of -two Joget SImITAF Yo YNEZSTWater Tavel 1pdic)
(continued) To prevent losing suction to the pumpp the suction valv @

are interlocked so that pfigsuction path\must be open before
Wwhen quiema

the ,6¥h8r automatically closes. e T Frassterr;
The supsvecsion pos s uch;;\s‘g‘a-; the JCSE: +» 'f‘e‘j

/ on (&w CST leve/
The RCIC System provides makeup water to
the reactor vessel water level reaches the high water level
Level 8) trip (two-out-of-two logic t which time the

inlet steam am sup and £001; wazgr PG
Supp alves ¢ (the ipdtction|valvelaldo) close§, to
th osure he ste upply valve e RCIC tem

restarts vessel level again drops to the low level

initiation point (Level 2).
®  (gmlaardo ) &)

APPLICABLE The function of the RCIC Systeulto Provide” makeup
SAFETY ANALYSES, Ehe resctor 1S Use? ] respond to transient events:
LCO, and RCIC System is not an Engineered Safe

APPLICABILITY

B3 Lle U

no credit is taken in the safety analyses for R
operation. €0 -

[4
) B

! > . Ve
Certain instrumentat ned for other éE\b

reasons and are described below in the individual Functions =~

discussion. =

The OPERABILITY of the RCIC System instrumentation is

dependent upon the OPERABILITY of the individual

instrumentation channel Functions specified in @
.Table 3.3.5.2-1. Each Function must have a required number -
of OPERABLE channels with their setpoints within the

specified Allowable Values, where appropriate. A chz
noperible ¥t its actua

Jowable Value.” The actual setpoint is calibrated
with applicable setpoint methodology assumptions.

Allowable Values are specified for each RCIC System
instrumentation Function specified in the Table. Nominal
trip setpoints are specified in the setpoint calculations.
The nominal setpoints are selected to ensure that the
setpoints do not exceed the Allowable Value between CHANNEL

(continued)
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RCIC System Instrumentation
B 3.3.5.2

BASES

APPLICABLE CALIBRATIONS. Operation with a trip setpoint less
SAFETY ANALYSES, conservative than the nominal trip setpoint, but within its
LCO, and ' v -

APPLICABILITY
(continued)

The individual Functions are required to be OPERABLE in
MODE 1, and in MODES 2 and 3 with reactor steam dome
pressure > 150 psig since this is when RCIC is required to
be OPERABLE. (Refer to LCO 3.5.3 for Applicability Bases
for the RCIC System.)

The specific Applicable Safety Analyses, LCO, and
Applicability discussions are listed below on a Function by

Function basis.

Low reactor pressure vessel (RPV) water level indicates that
normal feedwater flow is insufficient to maintain reactor
vessel water level and that the capability to cool the fuel
may be threatened. Should RPV water level decrease too far,
fuel damage could result. Therefore, the RCIC System is
initiated at Level 2 to assist in maintaining water level
above the top of the active fuel.

Reactor Vessel Water Level—Low Lowy eve'l(isignﬂs are

initiated from four level transmitters that sense the
difference between the pressure due to a constant column of
water (reference leg) and the pressure due to the actual
water level (variable leg) in the vesselk@)

The Reactor Vessel Water Level—Low Low, /Level Z)Al'lowable )

Value is set high enough such that for complete loss of
feedwater flow, the RCIC System flow with high pressure
coolant injection assumed to fail will be sufficient to
avoid initiation of low pressure ECCS at Level 1.4

Four channels of Reactor Vessel Water Level—Low Lowy |
Level 2,Function are available and are required to be
(:Y'BFEEEB[E when RCIC is required to be OPERABLE to ensure that

no single instrument failure can preclude RCIC initiation.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

(continued)
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INSERT ASA

A channel 1is inoperable if its actual trip setpoint is not within its required
Allowable Value. Trip setpoints are those predetermined values of output at

which an action should take place. The setpoints are compared to the actual
process parameter (e.g., reactor vessel water level), and when the measured
output value of the process parameter exceeds the setpoint, the associated

device (e.g., trip unit) changes state. The analytic limits are derived from

the 1imiting values of the process parameters obtained from the safety

analysis or other appropriate documents. The trip setpoints are derived from

the analytical limits and account for all worst case instrumentation ‘
uncertainties as appropriate (e.g., drift, process effects, calibration
uncertainties, and severe environmental errors (for channels that must

function in harsh environments as defined by 10 CFR 50.49)). The trip {
setpoints derived in this manner provide adequate protection because all

expected uncertainties are accounted for. The Allowable Values are then

derived from the trip setpoints by accounting for normal effects that would be |
seen during periodic surveillance or calibration. These effects are
instrumentation uncertainties observed during normal operation (e.g., drift

and calibration uncertainties).

INSERT Function 1

The Allowable Value is the water level above a zero reference level which is
352.56 inches above the lowest point inside the RPV and is also at the top of
a 144 inch fuel column (Ref. 2).

The HPCI, RCIC and ATWS-RPT initiation functions (as described in Table
3.3.5.1, Functions 3.a; Table 3.3.5.2, Function 1 and LCO 3.3.4.1.a including
SR 3.3.4.1.4, respectively) describe the reactor vessel water level initiation
function as "Low Low (Level 2)." The Allowable Values associated with the (?5
HPCI and RCIC initiation function is different from the Allowable Value

associated with the ATWS-RPT initiation function as the ATWS function has a
separate analog trip unit. Nevertheless, consistent with the nomenclature
typically used in design documents, the "Low Low (Level 2)" is retained in
describing each of these three initiation functions.

AL 33 <. (-
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RCIC System Instrumentation
B 3.3.5.2

BASES

. e
APPLICABLE z._mmr_v.mﬂ_&mr_mm::ﬂmmj.l.uﬂ_h

SAFETY ANALYSES,
LCO, and High RPV water level indicates that sufficient cooling water

APPLICABILITY inventory exists in the reactor vessel such that there is no
(continued) danger to the fuel. Therefore, the Level 8 signal is used

Reactor Vessel Water Level—Hig B igna‘ls for RCIC\’@
are initiated from two level transmitters from the narrow
range water level measurement instrumentation, which sense @

the difference between the pressure due to a constant colum
Leved § s wals\ of water (reference leg) and the pressure due to the actual
Bo ‘N: 1 m‘] water level (variable leg) in the ves
113

o
The Reactor Vessel Water Level—Highgilevel 8 M'louab]e}"'

Value is high enough to preclude isolating the dniection

valve

He pec A@"’”

\ intet valve .

during normal operation, yet low enough to

he RCIC System prian o water overflowing into the

5
MSLs.

/ Y ety ! (re)

@ Two channels of Reactor Vessel Water Level—Highpllevel 8 )/
Function are available and are required to be OPERABLE when

RCIC is required to be OPERABLE to ensure that no single

instrument failure can preclude RCIC initiation. Refer to

LCO 3.5.3 for RCIC Applicability Bases.

ey

dequate supply of makeup water from this normal source.
Normally, the suction valve between the RCIC pump and the

is open and, upon receiving a RCIC initiation signal,

water for RCIC injection would be taken from the CSTJ,

(:E;ED_‘ ~However, 1T the water Tevel in)ie CST(Talls below a
preselected level, first the suppression pool suction valves
automatically open, and then the CST[Suction valve
[comST13Eensy) automatically closes. ' This ensures that an
adequate supply of makeup water is available to the RCIC
pump. To prevent losing suction to the pump, the suction
valves are interlocked so that the suppression pool suction
valves must be open before the CST(suction valve
automatically closes.

@7 Low level in the aindicates the unavailability of an
l a
c

(continued)
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The Alloﬁable Value is the water level above a zero reference level which is

352.56 inches above the lowest point inside the RPV and is also at the top of
a 144 inch fuel column (Ref. 2).

INSERT Function 2

insert B 3.3-142
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RCIC System Instrumentation

B 3.3.5.2
.y (15, coo qalless of W W
BASES ! é& 15 avail U,\h'lapk C‘ﬂ @
APPLICABLE 1 —Low / (continued)
SAFETY ANALYSES,
LCO, and Two level switches are used to detect/low water level in/tHe

APPLICABILITY CST. The Condensate Storage Tank(Level—Low Function
A Allowable Value is set high enoughlto ensure adequate pump
Dé suction head while water is being taken from the CST.

@ -channels of Condensate Storage Tank Level—Low Function

are available and are required to be OPERABLE when RCIC is
required to be OPERABLE to ensure that no single instrument
ailure can preclude RCIC!§wap to suppression pool source.
Refer to LCO 3.5.3 for RCIC Applicability Bases.

suppression pool exceeding design val
should there be ¥ blowdown of the reactor vessel pressur
ty/relief valves. Therefore, SIgnals

continping to provide additional water from ource outside
ie§ Criterion 3 of
RC Policy Statement. To prevent loging suction to the
» the suction valves are interlocked so that the
suppression pool suction valves must Be open before the CST
suction valve automatically closes

Suppression pool water level signals are initiated from two
Tevel switches. The Allowab)e Value for the Suppression

Pool Water Level—High Fungfion is set low enough to ensur
that RCIC will be aligned’to take suction from the
suppression pool beforg”the water level reaches the pojt at
which suppression desgdgn loads would be exceeded.

Two channels of Sap
are available apf
required to bp”OPERABLE to ensure that n
failure can pgreclude RCIC swap to suppp€ssion pool source.
Refer to LOO 3.5.3 for RCIC licahmit

(continued)
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RCIC System Instrumentation
B 3.3.5.2

APPLICABLE c{

SAFETY ANALYSES,

LCO, and

APPLICABILITY
(continued)

The Manual Initiation push button switch introduces a signal
into the RCIC System initiation logic that is redundant to
the automatic protective instrumentation and provides manual
initiation capability. There is one push button for the

RCIC System. r

OGRS/
The Manual Initiation Function is not|assumed in any
accident or transient analyses in the \FSAR. However, the

Function is retained for overall redundancy and diversity of
the RCIC function as required by the NRC in the plant
Ticensing basis.

There is no Allowable Value for this Function since the
channel is mechanically actuated based solely on the
position of the push button. One channel of Manual

ACTIONS

Initiation is required to be OPERABLE when RCIC is required ({81
rtain LCO Completio

to be OPERABLE.
imes are based on i
reports. In order a licensee to us

Ticensee must just the Completion T
the staff Safety Ev

Reviewer’s Note:
approved topic
the times,

A Note has been provided to modify the ACTIONS related to
RCIC System instrumentation channels. Section 1.3,
Completion Times, specifies that once a Condition has been

.entered, subsequent divisions, subsystems, components, or

variables expressed in the Condition discovered to be
inoperable or not within 1imits will not result in separate
entry into the Condition. Section 1.3 also specifies that
Required Actions of the Condition continue to apply for each
additional failure, with Completion Times based on initial
entry into the Condition. However, the Required Actions for
inoperable RCIC System instrumentation channels provide
appropriate compensatory measures for separate inoperable
channels. As such, a Note has been provided that allows
separate Condition entry for each inoperable RCIC System
instrumentation channel.

(continued)
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BASES

RCIC System Instrumentation
B 3.3.5.2

ACTIONS

{continued)

83

Required Action A.l1 directs entry into the appropriate
Condition referenced in Table 3.3.5.2-1. The applicable
Condition referenced in the Table is Function dependent.
Each time a channel is discovered to be inoperable,
Condition A is-entered for that channel and provides for
transfer to the appropriate subsequent Condition.

B.1 and B.2

Required Action B.l is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in a complete loss
of automatic initiation capability for the RCIC System. In
this case, automatic initiation capability is lost if two
Function 1 channels in the same trip system are inoperable
and untripped. In this situation (loss of automatic
initiation capability), the 24 hour allowance of Required
Action B.2 is not appropriate, and the RCIC System must be
declared inoperable within 1 hour after discovery of loss of
RCIC initiation capability.

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. This
Completion Time also allows for an exception to the normal
"time zero" for beginning the allowed outage time "clock."
For Required Action B.1, the Completion Time only begins

- upon discovery that the RCIC System cannot be automatically
@’ nitiated due to two) inoperable, untripped Reactor Vessel

. The T hour LompTetion Time from discovery of loss
of initiation capability is acceptable because it minimizes
r;sk u?ile allowing time for restoration or tripping of
channels.

Because of the redundancy of sensors available to provide
initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable
(é) out of service time of 24 hours has been shown to be
acceptable (Ref)\.®) to permit restoration of any inoperable
channel to OPERABLE status. If the inoperable channel
cannot be restored to OPERABLE status within the allowable

out of service time, the channel must be placed in the
tripped condition per Required Action B.2. Placing the

(continued)
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RCIC System Instrumentation
B 3.3.5.2

ACTIONS

due 0

' d.,sure. of 'H“

RCLC sheaw
in\d Yalve

B.1 and B.2 (continued)

inoperable channel in trip would conservatively compensate
for the inoperability, restore capability to accommodate a
single failure, and allow operation to continue.
Alternately, if it is not desired to place the channel in
trip (e.g., as in the case where placing the inoperable
channel in trip would result in an initiation), Condition E
must be entered and its Required Action taken.

c.l

A risk based analysis was performed and deternigﬁgiéiat an \k'ixi:
s

allowable out of service time of 24 hours (Ref.

acceptable to permit restoration of any inoperable channel

to OPERABLE status (Required Action C.1). A Required Action
(similar to Required Action B.1) limiting the alliowable out
of service time, if a loss of automatic RCIC initiation GD
capability exists, is not required. This Condition applies
to the Reactor Vessel Water Level —HighyiLevel 8 Function
whose logic is arranged such that any inoperable “thannel ~O
will result in a loss of automatic RCIC initiation

capabilityl As stated above, this loss of automatic RCIC
initiation capability was analyzed and determined to be
acceptable. . This Condition also applies to the Manual
Initiation Function. Since this Function is not assumed in
any accident or transient analysis, a total loss of manual
initiation capability (Required Action C.1) for 24 hours is
allowed. The Required Action does not allow placing 2
channel in trip since this action would not necessarily
result in a safe state for the channel in all events.

’ n;:ocin:kl w -
dhe'sant (41

Required Action D.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable,)untripped
channels within the same Function result{n automatic
component initiation capability being lost)for the
feature(s). For Required Action D.1, the RCIC System is the

.

only associated feature. In this case,(autonm jtiation
capakb is lost if two Function 3 channel @
[Bdpotion 4_efannels|are inoperable and untripped. In this ,

sjtuation (loss of automatic suction , the 24 hour
allowance of Required Actions D.2.1/and D.2.2 is not

5

(continued)
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RCIC System Instrumentation
B 3.3.5.2

BASES

ACTIONS D.1.D.2.1, and D.2.2 (continued)

appropriate, and the RCIC System must be declared inoperable
within 1 hour from discovery of loss of RCIC initiation
capability. As noted, Required Action D.1 is only ~
applicable if the RCIC pump suction is not aligned to the
suppression pool since, if aligned, the Function is already
performed.

The Completion Time is intended to allow the operator time

to evaluate and repair any discovered inoperabilities. This
?;Z) Completion Time also allows for an exception to the normal
' "time zero® for beginning the allowed outage time "clock."

For Required Action D.1, the Completion Time only begins
upon discovery tha e System)cannot be automatically
M : aligned to the suppression pool due to two inoperable,
untripped channels in the same Function. The 1 hour
Completion Time from discovery of loss of initiation

capability, is acceptable because it minimizes risk while
allowing time for restoration or tripping of channels.

Because of the redundancy of sensors available to provide

{E?E:} initiation signals and the fact that the RCIC System is not
assumed in any accident or transient analysis, an allowable

out of service time of 24 hours has been shown to be

(:)"'3EE§BEIE1!fTRETTLO) to permit restoration of any inoperable XI

channel to OPERABLE status. If the inoperable channel

cannot be restored to OPERABLE status within the allowable *122)

out of service time, the channel must be placed in the

tripped condition per Required Action D.2.1, which performs

the intended function of the channel (shifting the suction

source to the suppression pool). Alternatively, Required

Action D.2.2 allows the manual alignment of the RCIC suction

to the suppression pool, which also performs the intended

function. If Required Action D.2.1 or D.2.2 is performed,

measures should be taken to ensure that the RCIC System

piping remains filled with water. If it is not desired to

perform Required Actions D.2.1 and D.2.2 (e.g., as in the

case where shifting the suction source could drain down the

RCIC suction piping), Condition E must be entered and its

Required Action taken.

(continued)
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RCIC System Instrumentation
B 3.3.5.2

BASES

ACTIONS E.l
(continued)
With any Required Action and associated Completion Time not

met, the RCIC System may be incapable of performing the
intended function, and the RCIC System must be declared

inoperable immediately. .

SURVEILLANCE Reviewer’s
REQUIREMENTS topical reforts. In order
Frequenties, the license
requiptd by the staff S

As noted .in the beginning of the SRs, the SRs for each RCIC
System instrumentation Function are found in the SRs column
of Table 3.3.5.2-1.

The Surveillances are modified by a Note\to indicate that

when a channel is placed in an inoperable)status solely for
performance of required Surveillances, fentry jnto associated
Conditions and Required Actions may beldelayed as follows: <@8§E§>

k.? a) for o 6 hour ctions 2 and\§; and (b) for up
&~ 1 J to 6 hours for Functions provided the
. associated Function maintains trip capability. Upon

completion of the Surveillance, or expiration of the 6 hour

allowance, the channel must be returned to OPERABLE status

or the applicable Condition entered and Required Actions

taken. This Note is based on the reliability amalysis
(:y—""TRETTLQz assumption of the average time required to perform X/

channel surveillance. That analysis demonstrated that the

- & hour testing allowance does not significantly reduce the
probability that the RCIC will initiate when necessary.

SR 3.3.5.2.1

Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of instrumentation has not occurred. A
CHANNEL CHECK is normally a comparison of the parameter
jndicated on one channel to a parameter on other similar
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or

(continued)
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RCIC System Instrumentation
B 3.3.5.2

BASES

SURVEILLANCE SR_3.3.5.2.1 (continued)

REQUIREMENTS
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, jt is key to verifying the
jnstrumentation continues to operate properly between each
CHANNEL CALIBRATION.

égreement criteria are determined by the plant staff based

@ n a combination of the channel instrument uncertainties,

T jncluding indication and readability. If a channel is .
(7Y

outside the criteria, it may be an indication that the
instrument has drifted outside its limit.

The Frequency is based upon 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 channels required by the LCO.

SR_3.3.5.2.2

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the@ channel will perform the
intended function.s :

Any setpoint adjustment shall be consistent with the
assumptions of the current plant specific setpoint
methodology.

The Frequency of 92 days is based on the reliability
analysis of Reference §, (®

(w2052 @

The calibration of trip units provides a check of the actual

trip setpoints. The channel must be declared inoperable if

yeove Fo the trip setting is discovered to be less conservative than
o — the Allowable Value specified in Table 3.3.5.2-1. If the

P trip setting is discovered to be less conservative than the

o 3.3 -150 setting accounted for in the appropriate setpoint
 ndicated methodology, but is not beyond the Allowable Value, the
as i . Qme'l performance is still within the requirements of the

plant safety analysis. Under these conditions, the setpoi)t

(continued)
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- INSERT SR 3.3.5.2.2

A successful test of the required contacts(s) of a channel relay may be
performed by the verification of the change of state of a single contact of
the relay. This clarifies what is an_acceptable CHANNEL FUNCTIONAL TEST of a
relay. This is acceptable because all of the other required contacts of the
relay are verified by other Technical Specifications and non-Technical
Specifications tests at least once per refueling interval with applicable
extensions.

Insert Page B 3.3-149 Revision F
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RCIC System Instrumentation
B 3.3.5.2

o : L&
mses P,
o
SURVEILLANCE (continued)

REQUIREMENTS .
must be readjusted to be equal to or more conservative than
accounted for in the priate setpoint methodology.

day 7i§ based on the reliability

acee vl )“WGL ‘e'/“-—“;
otes of

) G
{ve? r .
a~.($¢:c."~"¢Js sobd st :lerl

clechvonic A “‘“2 olm:‘::-"ks
Trip Suyte~ Y

A CHANNEL CALIBRATION is a complete check of the instrument
loop and the sensor. This test verifies the channel

responds to the measured parameter within the necessary

range and accuracy. CHANNEL CALIBRATION leaves the channel
adjusted to account for instrument drifts between successive
calibrations consistent with the plant specific setpoint

methodology.

@ . The Frequency of SR 3.3.5.2 is based upon the assumption
of a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis.

he Frequency of SR 3.3.5.2.5 is based upon the assumption

of ap B\month calibration interval in the determination of
the magnitude of equipment drift in the setpoint analysis.

SR _3.3.5.2.6

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required initiation logic for a specific
channel. The system functional testing performed in

LCO 3.5.3 overlaps this Surveillance to provide complete

testing of the safety function. }

The month Frequency is based on the need to perform this

Surveillance under the conditions that apply during a plant
@ outage and the potential for an unplanned transient if the

surveillance were performed with the reactor at power.

Operating experience has shown that these ¢ nents usually
pass the Surveillance when performed at the%mnth

Frequency.

(continued)
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B 3.3.5.2

BASES (continued) - (4eV€ {(;D

-770-05- Addendum to Bases for Changes to @
Surveﬂ'lance est Intervals @hd Allowed Out-of-Service
Times for Se1ected Instrumentation Technical
Specifications,® €ebrdary YI9P.
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