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Primary Containment Isolation Instrugegtgt;b?

B 3.3 INSTRUMENTATION

B 3.3.6.1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND The primary containment isolation instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
‘following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time limits specified for
those isolation valves designed to close automatically
ensures that the release of radioactive material to the ’
environment will be consistent with the assumptions used in(iiﬁ;‘
the analyses for a DBA.

.]gq'.:. cirtuits

The isolation instrumentation includes the sensors,Arelays:‘
and switches that are necessary to cause initiation of
primary containment and reactor coolant pressure boundary
(RCPB) isolation. Most channels include electronic
equipment (e.g., trip units) that compares measured input
signals with pre-established setpoints. When the setpoint
is exceeded, the channel output relay actuates, which then
outputs a primary containment isolation signal to the
isolation logic. Functional diversity is provided by
monitoring a wide range of independent parameiers. The
input parameters to the isolation logics are /(a) rea
/vessel w el, (b) area ambient and differentjial
temperatures, (¢) main steam line (MSL) flow measdrement
(d) Standby Li j

water cléanup (RWCU) differential flow, and 3
e~ Redundant sensor input signals from

man

Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.

{continued)
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0L ¢ INSERT BKGD-1

(a) reactor vessel water level, (b) main steam line (MSL) pressure, (c) MSL

flow, (d) condenser vacuum, (e) main steam tunnel area temperatures, (f) main

steam tunnel radiation, (g) drywell pressure, (h) containment radiation, (i)

reactor building exhaust radiation, (j) high pressure coolant injection HPCI

and reactor core isolation cooling (RCIC) steam 1line flow, (k) HPCI and RCIC

steam line pressure, (1) HPCI and RCIC turbine exhaust diaphragm pressure,

(m) HPCI and RCIC area temperatures, (n) reactor water cleanup (RWCU) area IZ§)
temperature, (o) Standby Liquid Control (SLC) System initiation, and (p)

reactor pressure.

Insert Page B 3.3-152 Revision F



Primary Containment Isolation Instrugegtgt;o?

BASES

BACKGROUND i i ion
(continued) .

Most MSL Isolation Functions receive inputs from four

channels. The outputs from these channels are combined in a

one-out-of-two taken twice logic to initiate isolation of

all main steam isolation valves (MSIVs). The outputs from

| the same channels are arranged into two two-out-of-two logic
trip systems to isolate all MSL drain valves. E&Zb{MS
drain line has two isolation valves with one two-out-of-two
logic system associated with each valve.

)

Foan Tvanel

rIx

The exceptions to this arrangement are the Main/Steam Line @
Flow—High TemperatureéEEEZEZB
Functions. The Main Steam Line Flow—High Function uses

16 fiow channels, four for each steam line. One channel  Cchamneiss
from each steam line inputs to one of the four trip G%
Two trip STFIGY make up each trip system and both trip PAL
systems must trip to cause an MSL isolation. Each trip

STehd has four inputs (one per MSL), any one of which will

trip the tripstpfn®. The trip Q:Eiﬁﬁi?i?e arranged in a
one-out-of-two taken twice logic. This is effectively a
one-out-of-eight taken twice logic arrangement to initiate

jsolation of the MSIVs. Similarly, the 16 flow channels are
connected into two two-out-of-two logic trip systems

(effectively, two one-out-of-four twice logic), with each

trip system isolating one of the two MSL drain valves on the
associated steam line. ri\

The Main Steam Tunnel Temperature—High Function receives
input frog 16 channels. The logic is arran imilar

L,
Tt;‘m Lcw'(l"(""" Pri lati ( (PumetBd alloy
3 on
.Q,N’\“) Pressv i #MgSb Primary Containment Isolation FunctionsI;ceive inputs

we

from four channels. »The outputs from these channels are
{Vormt“i) .

{continued)
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Primary Containment Isolation Instrumentat;on
B 3.3.6.1

BASES

BACKGROUND imar inment lation (continued)

arranged into two two-out-of-two logic trip systems. One
trip system initiates isolation of all inboard primary

containment isolation valves, while the other trip system
jnitiates isolation of all outboard primary containment
jsolation valves. Each logic closes one of the two valves
on each penetration, so that operation of either logic
isolates the penetration.# STHT /5/(617"*/

he exception’ to this arrangemenf is fhe Drywe
Radiation—HAgh Funcfion. This/Function has two fhannels;
whose outpufs are arranged in fwo one-out-of-one/logic trip
Hach trip system isglates one valve pgr associate
igh, similar to the two-out-of-tw gik descri

F‘imary ntainment Isolation Drywell Pressdre—High an
Reactor Yessel Water Levél—Low, Level 3 functions isoldte

] 3, 4. High Pr nt Injection System Isolation and
Y Reactor Core Isolation Cooling System Jsolation

Most Functions that isolate HPCI and RCIC receive input from
two channels, with each channel in one trip system using a

@ nsef one-out;—of-one logic. [kach o & twWo P
¥ BOD- 1so]ahoz£§_roupns cpnnected £0 one of the two val
] i

each/assotiated penétration @ : Vel
The exceptions are the HPCI/and RCIC Turbine Exhaust

Diahra Pressure—Highyanid Steam Supply Line Pressure—Lows) @

These Functions receive inputs from four :
ehaustdiapiragym pressSure ampPTour siean STpP1y _pre p

channels I%Em The outputs from the turbine
exhaust diaphragm pressure and steam supply pressure
channels are each connected to two two-out-of-iwo trip

303 M& 4nb
FTrvougwn “\'-*‘3

(continued)
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INSERT BKGD-3 @

The exception to this arrangement for the Reactor Vessel Water Level —Low
(Level 3) and Drywell Pressure-High Functions (Functions 2.g and 2.h) are
with certain penetration flow paths (i.e., hydrogen/oxygen sample supply and
return valves, and gaseous/particulate sample supply and return valves). For
these penetration flow paths only one logic trip system closes two valves in
each flow path as noted by footnote (b) to Table 3.3.6.1-1. The design is
acceptable since it helps ensure post-accident sampling capability is
maintained. The remainder of the penetration flow paths isolated by the
Reactor Vessel Water Level —Low (Level 3) and Drywell Pressure-High Functions
(Functions 2.a and 2.b) are extensive and are identified in Reference 1.

INSERT BKGD-4 @

The Containment Radiation-High Function (Function 2.c) includes two channels,
whose outputs are arranged in two one-out-of-one logic trip systems. Each
trip system isolates one valve per associated penetration, so that operation
of either logic isolates the penetration. The penetration flow paths isolated
by1this Function include the drywell and suppression chamber vent and purge
valves.

The Reactor Building Exhaust Radiation-High Function (Function 2.d) includes
two channels, whose outputs are arranged in two one-out-of-one logic trip
systems. Each trip system normally isolates one valve per associated
penetration, so that operation of either logic isolates the penetration. The
exception to this arrangement for the Reactor Building Exhaust Radiation -
High Function (Function 2.i) are with certain penetration flow paths (i.e.,
hydrogen/oxygen sample supply and return valves, and gaseous/particulate
sample supply and return valves). In these penetration flow paths, both
valves are isolated by the same logic trip system, as noted by footnote (b) to
Table 3.3.6.1-1. The design is acceptable since it helps ensure post-accident
sampling capability is maintained. The penetration flow paths isolated by the
Reactor Building Exhaust Radiation-High Function are extensive and are
identified in Reference 1.

The Reactor Vessel Water —Low Low Low (Level 1) and the Main Steam Tunnel
Radiation—High Functions (Functions 2.e and 2.f) both have four channels,
whose outputs are arranged into two two-out-of-two logic trip systems for each
Function. One trip system initiates isolation of the associated inboard
isolation valves, while the other trip system initiates the isolation of the
associated outboard valves. The penetration flow path isolated by these
Functions is the recirculation loop sample valves.

Insert Page B 3.3-154a
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INSERT BKGD-5

Each trip system for HPCI and RCIC closes the associated steam supply valves.
Each HPCI trip system closes the associated pump suction isolation valve. One
HPCI trip system and both RCIC trip systems will also initiate a turbine trip
which in turn closes the main pump minimum flow isolation valve and pump
discharge to reactor isolation valve.

.'v‘ ‘
INSERT BKGD-6 @@

The output of each equipment area temperature channel is connected to one trip
system so that any channel will trip its associated trip system. This
arrangement is consistent with all other area temperature Functions, in that
any channel will trip its associated trip system.

Insert Page B 3.3-154b



Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
BACKEROUND n ion
(continued)
DB} pc and Rc}filmctions ispTate the Groug’3, 4, 8, and 9

@ Unless othevwise
noted

The Reactor Vessel Water{lLevel—Low €y ilev
unction) receiveg input from\four
channels. The outputs from the

B SLC System Ipitiation
unc receivoﬂnput frou two channe]s. with

s (ﬂi-nc-e 1I0MS
<, € awdd {oQ)

emperature—Hig
upenture mnitors,

. These are configured so that any one
inpnt ui'l'l trip the associated trip system. Each of the two
trip systems is connected to one of the two valves on &It

penetrlt — Iveft Funchisas™ J j,,g,rf
fu Mjmn

@w‘é“ e <§.
The Reactor Vessel Water Level—Low, £e1 Function

s.dmd)TECEIVES input from four reactor vessel water level
channels. The outputs from the reactor vessel water/level

o 4rip
opcndcjf.

2
\J The Reac Pressure—High Functionfreceives input

from two channels, with each channel el Erip systen
using a one-out-of-gip Each of the two trip systems
&¥cd; shutdown

] L]
: ' - is connected to one of |[the two valves on
@ cooTing) penetration. (@

' . lews )5 ¢ ‘&a/-/b ome 0"‘#‘
E ach of He huo ﬂ£ 5”;“#;0")“ ;::IZZC; h/ Svehon /wnermﬁ

volued on Fhe Ao mboard L cPor valise

of He
‘;zln: *;f.ff/ [PALY (oo he bi node.
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INSERT Function 5-1

Any channel will initiate the trip logic. The Function is initiated by
placing the SLC System initiation switch in any position_other than stop
(start system A or start system B). Therefore, a channel 1is defined as the
circuitry required to trip the trip logic when the switch is in position start
system A or start system B.

INSERT FUNCTION 5-2

and only one trip system is connected to the RWCU return pentration outboard { @
valve. The trip sytem associated with the SLC System Initiation Function is

connected to the outboard RWCU suction valve and the outboard RWCU return ‘ @
penetration valve.

@ INSERT FUNCTION 7-1 \
The Reactor Vessel Water Level — Lowg flevel Isolation Function receives

input from two reactor vessel water Tevel channels. The outputs from the
reactor vessel water level channels are connected into one two-out-of-two
Jogic trip system. The Drywell Pressure — High Isolation function receives
input from two drywell pressure channels. The outputs from the drywell
pressure channels are connected into one two-out-of-two logic trip system.

When either Isolation Function actuates, the TIP drive mechanisms will
withdraw the TIPs, if inserted, and close the inboard TIP system isolation
ball valves when the TIPs are fully withdrawn. The outboard TIP system
isolation valves are manual shear valves.

TIP System ésm ation Functions 1'so'|ate(Gro\up [x tva1ve§ (finboard 1isol ation)_@ 1

T577- ¢

ball valvesj.
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Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES (continued) . ‘@ ©),
APPLICABLE The isolation signals generated/by the{primary containment
SAFETY ANALYSES, isolation instrumentation are mplicitly)dassumed in the
£CO, and safety analyses of References @ and @0 initiate closure

APPLICABILITY of valves to limit offsite doses. Refer to LCO 3.6.1.3,
"primary Containment Isolation Valves (PCIVs)," Applicable

Safety Analyses Bases for more ;1'et' ( L}he safety
analyses. ﬂ.
Primary contai jsolation instrumentation satisfies
Criterion 3 of{%ﬁ% ﬁggzzozj:y:s:izﬁiiab. Certain

instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified in
Table 3.3.6.1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
_required Allowable Value. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Each channel must also respond within its assumed response
time, where appropriate.

Allowable Values are specified for each Primary Containment
Isolation 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. 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 limiting values ofT%§g§$gggg§%_gg:%ggters obtained from
i |The Allowable Values are derived fro
yt —corrected for calibration, process, and
some of the initrument errors. The frip setpoints are then
determined acfounting for the remainiing instrument errors
(e.g., drifty. The trip setpoints erived in this manner
provide adegfiate protection becaus instrumentation

{continued)
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DBV LINSERT ASA-1

The Trip setpoints are derived from the analytical 1limits 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 Page B 3.3-156 Revision F
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Pfimary Containment Isolation Instrumentation
B 3.3.6.1

BASES

pBL
APPLICABLE fincertainties, precess effects, calibration to]erance;j-‘\\i;?:;:::)
ne

SAFETY ANALYSES, |instrument drift, and severe environment errors (for
LCO, and - channels that/nust function in harsh/environments as defi )
APPLICABILITY by 10 CFR 50.49) are accounted for,

(continued)

Certain Emergency Core Cooling Systems (ECCS) and RCIC
valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. The signals that isolate these valves are
also associated with the automatic initiation of the ECCS
and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5.1,
"Emergency Core Cooling Systems (ECCS) Instrumentation,” and
LCO 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System
Instrumentation,” and are not included in this LCO.

In general, the individual Functions are required to be
OPERABLE in MODES 1, 2, and 3 consistent with the
Applicability for LCO 3.6.1.1, "Primary Containment."
Functions that have different Applicabilities are discussed
below in the individual Functions discussion.

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

Main Steam Line Isolation SE: ? /@
r vel— ow_Low vel

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.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level—Low Low iPAl-)
. LowswLevel 1, Function is one of the many Functions assumed (
0 PERABLE and capable of providing isolation signals
The Reactor Vessel Water Level—Low Low Lowgilevel 1‘_,______()
Function associated with isolation is assumed in the
analysis of the recirculation line break (Ref.(®).

isolation of the MSUs on Level ! supports actions to ensure
that offsite dose limits are not exceeded for a DBA.

Reactor vessel water level signals are initiated from four
Jevel transmitters that sense the difference between the

(continued)

BWR/4 STS B 3.3-157 Rev 1, 04/07/95



Primary Containment [solation Instrumentation

B 3.3.6.1

BASES : @ O
APPLICABLE r Water Level—low Low Lowe/Level
SAFETY ANALYSES, (continued)
LCO, and
APPLICABILITY 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 available and are
required to be OPEﬂABLE to /ensure that no single_instrument
failure can preciude t solation function. /42;

The Reactdr Vessel Water Level—Low Low Low, ,(’Lev_el ) 74 .
Allowable Value is chosen o - e ECTS Levt

ATTowaBle Valme Aﬁ’

isolate on a potentia

oss of coolant accident (LOCA) to
prevent offsite doses from exceeding 10 CFR 100 1imi§53,

;’ﬁT/
[ TASSE
i . N . : MSZ[/<: & M-,Q,\
psh 7 This Function isolates the [@\valves. j " M
| ~ ine P

gre— N\

Low MSL pressure indicates that there may be a problem with
the turbine pressure regulation, which could result in a low
reactor vessel water level condition and the RPV cooling
down)@pr® than 100°F/hr if the pressure loss is allowed to
continue. The Main Steam Line Pressure—Llow Function is
directly assumed in the analysis of the pressure regulator
failure (Ref. 2). For this event, the closure of the MSIVs
ensures that the RPV temperature change limit (100°F/hr) is
not reached. In addition, this Function supports actions to
ensure that Safety Limit 2.1.1.1 is not exceeded. (This
Function closes the MSIVs prior to pressure decreasing below
785 psig, which results in a scram due to MSIV closure, t

reducing reactor power to < 25% RTP.)
. Mman: Lo Id

The MSL Tow pressure signals are initiated from four
transmitters that are connected to the MSL( :
transmitters are arranged such that, even t physically
separated from each other, each transmitter is able to
detect low MSL pressure. Four channels of Main Steam Line
Pressure—Low Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. -

. | The Allowable Value was selected to be high enough to In add . hoa,
prevent excessive RPV depressurization. c——— | jclow evough )

- reverl s urioes
dd‘ed' a'm-exSurc. }-%_w‘n‘u’ h«aqu/.cf?o» a»z Z‘P

jgolebons,
{continued)
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INSERT ASA-2

In addition, the setting is low enough to allow the removal of heat from the
reactor for a predetermined time following a scram, prevent isolation on a
partial loss of feedwater and to reduce challenges to the safety/relief valves
(S/RVs). 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. 13).

Insert Page B 3.3-158
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BASES

APPLICABLE 1.b. Main Steam Line Pressure—Low (continued) .

SAFETY ANALYSES, o .
LCO, and The Main Steam Line Pressure—Low Function is only required

APPLICABILITY to be OPERABLE in MODE 1 since this is when the assumed

transient can occur (Ref. 2).4 /7q?3rz;—::::zf']]?SZ'TJTZEE;
This Function isolates thes. bo|
. T
.c. Main am Line Flow—High %
Main Steam Line Flow—High is provided to detect a break of
the MSL and to initiate closure of the MSIVs. If the steam
were allowed to continue flowing out of the break, the
reactor would depressurize and the core could uncover. If
the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Main Steam Line
Flow—High Function is directly assumed in the analysis of
the main steam line break (MSLB) (Ref. @). The isolation
action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding

temperature remains below the limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 limits.

T)\c :Fvv\ck'\oa \S mltm{’icd\\j
:;Q\g‘é*{\’\w \"ta.f.‘-w
W\DM SW“L“N S no»(v

TN J(L.L Yuw o)\%“’*

The MSL flow signals are initiated from 16 transmitters that
are connected to the four MSLs. The transmitters are
arranged such that, even though physically separated from
each other, all four connected to one MSL would be able to
detect the high flow. Four channels of Main Steam Line
Flow—High Function for each unisolated MSL (two channels
per trip system) are available and are required to be
OPERABLE so that no single instrument failure will preclude
detecting a break in any individual MSL.

The Allowable Value is chosen, to ensure that'offsite dose
limits are not exceeded due to the break. o
W s apd. msl dran )

py This Func‘.ti'on jsolates the/BYOUR L) valves. @
1.d. Condenser Vacuum—low  942)

The Condenser Vacuum—Low Function is provided to prevent
overpressurization of the main condenser in the event of a
Joss of the main condenser vacuum. Since the integrity of
the condenser is an assumption in offsite dose calculations,
the Condenser Vacuum—Low Function is assumed to be OPERABLE

(continued)
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INSERT ASA-3

In addition, the setting is high enough to permit the isolation of one main
steam line at reduced power without causing an automatic isolation of the
steam lines yet low enough to permit early detection of a gross steam line

break.
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BASES

APPLICABLE 1.d. Condenser Vacuum—Low (continued)

SAFETY ANALYSES,

LCO, and and capable of initiating closure of the MSIVs. The closure

APPLICABILITY of the MSIVs is initiated to prevent the addition of steam
that would lead to additional condenser pressurization and
possible rupture of the diaphragm installed to protect the
turbine exhaust hood, thereby preventing a potential
radiation leakage path following an accident.

Condenser vacuum pressure signals are derived from four

pressure transmitters that sense the pressure in the

condenser. Four channels of Condenser Vacuum—low Function

are avajlable and are required to be OPERABLE to ensure that

:o single instrument failure can preclude the isolation
unction.

The Allowable Value is chosen to prevent damage to the
G b ‘“tﬁ condenser due to pressurization, thereby ensuring its
avkerstie\y byp integrity for offsite dose analysis. As noted (footnote (a)
when the reacror to Table 3.3.6.1-1), the channels are not required to be
Led s not OPERABLE in MODES 2 and 3 when all turbine stop valves

o de SW . < .
Z:-+h¢ Y in P,sqquw 2 (TSVs) are closed, since the potential for condenser

Thes Fungtion is

el @nd differentia¥>temperature is provided to detect a J:\hs A-4

and rovides diversity to the high
N ®

 Tannel Ared
instrumentation. e isolation occurs when a very small
leak has occurred. If the small leak is allowed to continue
without isolation, offsite dose limits may be reached.
However, credit for these instruments is not taken in U
transient or accident analysis in the[FSAR, since bounding
analyses are performed for large breaks, such as MSLBs.

(?ign temperature signals are initiated from
ocated in the area being monitored. Sixteen channels of

available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation

{continued)
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Insert ASA-4

High temperature in the main steam tunnel outside the primary containment
could indicate a break in a main steam line. The automatic closure of the
MSIVs and MSL drains, prevents excessive loss of reactor coolant and the
release of significant amounts of radiocactive material from the reactor
coolant pressure boundary.

Insert Page B 3.3-160



Primary Containment Isolation Instrumentation

B 3.3.6.1
_ . o~
BASES Mein Skam Toannel Areac  Tewperatire. — A }/
—
APPLICABLE 0 Il .
SAFETY ANALYSES,
LCO, and
APPLICABILITY

7 € D1
. The output of these
thermocoupies is used tg/determine the differential

temperatyre. Each chaphel consists of adifferential
i that receives ipputs fromﬁ//l
i utlet o

la

} .
}\,‘j‘k evousn & oovC s
K ?
'/"Ae J'r.ﬂ raTRYC oNprete

dr),.ﬁ F,wer o per s

h 4V0|4’5;7.ou£ , A
‘ J
jsolanon. et lsw o)

'r‘v/rvoum(c.ea( m/:%fm
otla stoum 1in& bree

kil ' ALE =+ W. STVG an HSL Aren
These Functions isolate thea'lves.

ion push button chanpéls introduce signal
into the MSL isglation logic that areAfedundant to the
automatic protgttive instrumentation/and provide manual
isolation capgbility. There is no gpecific FSAR safety
analysis thay takes credit for thi¢ Function. It is @
retained foy the overall redundangy and diversity of the -
isolation function as required by the NRC in the plant
licensing/basis.

e two push buttons foy the logic, one manual
jon push button per tyip system. There is
Allowdble Value for this Fupction since the channgls are
mechanically actuated basegd solely on the positidn of the
push buttons.

these are the MODES in
Functions are required

{continued)
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INSERT Function 1.f {ng%%E:)

1.f. Main Steam Tunnel Radiation-—High

The Main Steam Tunnel Radiation-High isolation signal has been removed from
the MSIV isolation logic circuitry (Ref. 1); however, this isolation Function
has been retained for the MSL drains valves (and other valves discussed under
2.f) to ensure that the assumptions utilized to determine that acceptable
offsite doses resulting from a control rod drop accident (CRDA) are
maintained.

Main Steam Tunnel Radiation-High signals are generated from four radiation
elements and associated monitors, which are located near the main steam lines
in the steam tunnel. Four instrumentation channels of the Main Steam Line
Radiation-High Function are available and required to be OPERABLE to ensure
that no single instrument failure can preclude the isolation function.

The Allowable Value was selected to be Tow enough that a high radiation trip
results from the fission products released in the CRDA. In addition, the
“setting is adjusted high enough above the background radiation level in the
vicinity of the main steam lines so that spurious trips are avoided at rated
power. As noted (Footnote (e) to Table 3.3.6.1-1), the channels are only
required to be OPERABLE in MODES 1 and 2 with THERMAL POWER is = 10%. When
THERMAL POWER is > 10% RTP, there is no possible control rod configuration
that results in a control rod worth that could exceed the fuel damage 1imit
during a CRDA (Refer to the Bases for Function 2 (Rod Worth Minimizer) of
LCO 3.3.2.1, "Control Rod Block Instrumentation)). In MODES 3 and 4, all
control rods are required to be inserted into the core; therefore, a CRDA
cannot occur. In MODE 5, since only a single control rod can be withdrawn
from a core cell containing fuel assemblies, adequate SDM ensures that the
consequences of a CRDA are acceptable, since the reactor will be subcritical.

This Function isolates the MSL drain valves.
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Pfimary Containment Isolation Instrumentation

V(gk 'B 3.3.6.1
BASES (2.9)

APPLICABLE i n

SAFETY ANALYSES,

LCO, and or ¥ ter Level—Llow vel 3

APPLICABILITY o .
(continued) Low RPV water level indicates that the capability to cool

the fuel may be threatened. The valves whose penetrations

communicate with the primary containment are isolated to

limit the release of fission products. The isolation of the

primary containment on Level 3 supports actions to ensure

that offsite dose 1imits of 10 CFR 100 are not exceeded.

The Reactor Vessel Water Level—Lowg Level 3,Function

associated with isolation is implicitly) assumed in the [FSAR (:C@
analysis as these leakage paths are [assumed(to be isolated

post LOCA. 9

. ) paY
Reactor Vessel Water Level—Lowgilevel 3(signals are

Dq,‘-} initiated from level transmitters that sense the difference
between the pressure due to a constant column of water Tor

: (reference leg) and the pressure due to the actual wate Tun chon 2
level (variable leg) in the vessel. i Four channels of

Reactor Vessel Water Level—Low, Level 3\Function are
available and are required to be JOPERABLE\ to ensure that no

single instrument failure can(preclude the) isolation
function. K 0

The Reactor Vessel Water Level—Low; Level 3' Allowable Value
was,chosen to be the same as the RPS Level 3 scram Allowable
Value (LCO 3.3.1.1), since isolation of these valves is not
critical to orderly plant shutdown.

This Function isolates the . \.ra'lves‘k
) 21] Pressure—High PAZ

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure—High
m Function, associated with isolation of the primary

containment, is implicitly assumed in the.FSAR accident
eV

jnw\'*
4;uncﬁon 2

analysis as these leakage paths are assumed)to be isolated

post  LOCA. A |
) High drywell pressure signals are initiated from pressure
: transmitters that sense the pressure in the drywell {our
(.h”‘ ’l\b
' @ Koe Tur (continued)
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INSERT Function 2.9

For Function 2.g, two channels of Reactor Vessel Water Level-Low (Level 3)
are required to be OPERABLE for each hydrogen/oxygen and gaseous/particulate
sample supply and return penetration to ensure these penetrations can be

isolated.
INSERT Function 2.a (1)

selected to initiate isolation at the earliest indication of a possible break
in the RCPB. However, the setting is adjusted far enough to avoid spurious
isolation. The Allowable value is

Insert Function 2.a (2) {:E}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. 13).
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Primary Containment Isolation Instrumentation
B 3.3.6.1

s

APPLICABLE [ rywell Pressure—High (continued)  jPAL)
SAFETY ANALYSES,
are

LCO, and channels of Drywell Pressure—High gar/funétins (OB
APPLICABILITY available and are required to be OPERABLE to ensure that no

single instrument failure can preclude the isolation
Fo be as 1 mmmfjﬁmm@mih\ab
as possiblé *—~—-——-1
¢

R Y The Allbwab]e Value was selectedito be the same(as the
\hduU‘}*Y Drywell Pressure—High Allowable Value (LCO 3.3.8.1), since
é&ugwum; [ this may be indicative of a LOCA inside primary containment.

¢ Rl0Y

e
This Function isolates the (Foup 276,77 10And I2 valves/

High €1} radiation indicates possible gross/failure of

the fuel cladding. Therefore, when Orywel3d< adiation—High

is detected, an isolation is initiated to limit the release

of fission products. However, this Function is not assumed 62>
in any accident or transient analysis in the FSAR because

other leakage paths (e.g., MSIVs) are more Timiting.

The radiation signals are initiated from radiation
detectors that are located in the drywell. Two channels of

Radiation—High Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Al]oﬁab]e Value is low enough to promptly detect gross
Qﬂures in the fuel cladding. ,

This Function isolates the containment vent and p
valves. : {08

ing @id Refueling F1agP |
'yl (24 ‘_/(@H m

indication of possible gross failure of the fuel cladding.
The release may have originated from the primary containme
due to a break in the RCPB. When,Exhaust Radiation—Hig
detected, valves whose penetrations communicate with the

is

Howevw —H\J fuu‘\ox

¢ ot Tascomad 1n " primary containment atmosphere are isolated to limit the
'S ot S: release of fission products. ;

:“ “‘_;4" ‘0\(55 au —High Function is assufmed t
YARSITT Analy S

tn e UFSAR “becanse
Obrer laiye pacths (2 3 MSIVs)
UVE. vt \Iw, “g .,
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pBY

INSERT Function 2.h

For Function 2.h, two channels of Drywell Pressure-High are required to be
OPERABLE for each hydrogen/oxygen and gaseous/particulate sample supply and
return penetration to ensure these penetrations can be isolated.
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Primary Containment Isolation Instrugegtgtgo?

) )

BASES ///‘lilil" - A’_—________,/7‘|ll’
/ /

APPLICABLE r Buildin eling Floor Exhaust

SAFETY ANALYSES, Radiation—High (continued) @
fuel

LCO, and
APPLICABILITY C??t1ate 1s:};zﬁon of the primary corntainment - during a
A . h

andling accfdent (Ref. Ve

ThelExhaust Radiation—High 19nalséare initiated from
radiation detectors that the ventilation
exhaust piping coming from the reactor buil

yefue My~ To0T—ZOMES ~ YESPEC] e signal from eact/jfEE:EEEEEEzE
s - detector is input to an individual monitor whose trip 4 =2
* Pad s outputs are assigned to an isolation channel. <E§ﬁzgcﬁiﬁﬁels
ad & 07 our_cha S

—'ifmmm—ﬂmh Functionand |
/_,’/

, M are available and
QEE;) are required to be OPERABLE to ensure that no single

instrument failure can prec1nde the isolation function.
Va fIhsmL 2.1 —
A e

The Allowable Values are chosen to promptly detect gross ,
/ ! se ”'7' 9 Cnos D avosd— SpuriLYs
(@3 28 AL Foeesi 3 T s v

Dose Caleutation.

Manwatl (ODEM

The Manual Initiation pu utton channels introduce signals

i into the primary con ent isolation logic that are
redundant to the omatic protective instrumentation and
provide manual isolation capability. There is no specific
FSAR safe:zﬁ; Iysts that takes credit for this Function.
) It is ret d for overall redundancy and diversity of t
| isolation function as required by the NRC in the pla
{licensing basis.

Thére are two push buttons for the log
nitiation push button per trip sy
Allowable Value for this Functi
chanically actuated based

s one manual
There is no
since the channels are .
ely on the position of the

nd are required to’be OPERABLE in MODES.1, 2, and
hese are the MOBES in which the Primary Contaifi
solation automatic Functions are requ1reg/fb be OPERABLE.

(continued)
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{DBY /  INSERT Function 2.i

For Function 2.1, one channel of Reactor Building Exhaust Radiatiqn-—High is
required to be OPERABLE for each hydrogen/oxygen and gaseous/particulate
sample supply and return penetration to ensure these penetrations can be

isolated.
@ INSERT Function 2.d

drywell and suppression chamber vent and purge valves, hydrogen/oxygen sample
and return valves, and gaseous/particulate sample and return valves as well as
other valves listed in Reference 1.

@ INSERT Functions 2.e and 2.f

2.e. Reactor Vessel Water Level —Low lLow Low (Level 1)

Low reactor 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. Therefore, isolation of the
recirculation loop sample valves occurs to prevent offsite dose Timits
from being exceeded. The Reactor Vessel Water Level —Low Low Low (Level
1) Function is one of the many Functions assumed to be OPERABLE and
capable of providing isolation signals. The Reactor Vessel Water
Level —Low Low Low (Level 1) Function associated with isolation is
assumed in the analysis of the recirculation line break (Ref. 3). The
isolation of the recirculation loop sample valves on Level 1 supports
actions to ensure that offsite dose 1imits are not exceeded for a DBA.

Reactor vessel water level 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 available
and are required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Reactor Vessel Water Level—Low Low Low (Level 1) Allowable Value is

chosen to ensure that the recirculation loop sample valves close on a

potential loss of coolant accident (LOCA) to prevent offsite doses from

exceeding 10 CFR 100 1limits. The Allowable Value is the water level

above a zero reference level which is 352.56 inches above the lowest

%Eigt lgiide the RPV and is also at the top of a 144 inch fuel column
ef. .

This Function isolates the recirculation loop sample valves.
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INSERT Functions 2.e and 2.f (continued)

D3¢ )

2.f. Main Steam Tunnel Radiation—High

The Main Steam Tunnel Radiation-High isolation signal has been removed
from the MSIV isolation logic circuitry (Ref. 1); however, this
jsolation Function has been retained for the recirculation Toop sample
valves to ensure that the assumptions utilized to determine that
acceptable offsite doses resulting from a CRDA are maintained.

Main Steam Tunnel Radiation—High signals are generated from four
radiation elements and associated monitors, which are located near the
main steam lines in the steam tunnel. Four instrumentation channels of
the Main Steam Tunnel Radiation-High Function are available and
required to be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be low enough that a high radiation
trip results from the fission products released in the design basis
CRDA. In addition, the setting is adjusted high enough above the
background radiation level in the vicinity of the main steam lines so
that spurious trips are avoided at rated power. As noted (footnote (e)
to Table 3.3.6.1-1), the channels are only required to be OPERABLE in
MODES 1 and 2 with THERMAL POWER is < 10%. When THERMAL POWER is > 10%
RTP, there is no possible control rod configuration that results in a
control rod worth that could exceed the fuel damage 1limit during a CRDA
(Refer to the Bases for Function 2 (Rod Worth Minimizer) of LCO
3.3.2.1). In MODES 3 and 4, all control rods are required to be
inserted into the core; therefore, a CRDA cannot occur. In MODE 5,
since only a single control rod can be withdrawn from a core cell
containing fuel assemblies, adequate SDM ensures that the consequences
of a CRDA are acceptable, since the reactor will be subcritical.

This Function isolates the recirculation loop sample valves.
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Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE High Pressure Coolant Injection and Reactor Core Isolation
SAFETY ANALYSES, Cooling Systems Jsolation
LCO, and
APPLICABILITY 4 HP nd RCIC ine Flow—High
(continued)

Steam Line Flow—High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam line isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
that the fuel peak cladding temperature remains below the
@ limits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any FSAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments

prevent the RCIC or HPCI steam line breaks from becoming
bounding.

The HPCI and RCIC Steam Line Flow—High signals are
initiated from transmitters (two for HPCI and two for RCIC)

that are connected to the system steam lines. Two channels

of both HPCI and RCIC Steam Line Flow—High Functions are

availablie and are required to be OPERABLE to ensure that no -

:inglg instrument failure can preclude the isolation
unction.

The Allowable Values are chosen to be low enough to ensure
that the trip occurs to prevent fuel damage and maintains

.the MSLB event as the boynding event.  —
S

These Fqngti ons isolate, the n alves, as |” ;Fgfg';ﬁh,-;
appropria e/‘ Va5 TisZecl vs Folerenca 1
4 Steam ine_Pressure—

MSD pressure indicates that the pressure of the steam in @
the HPCI or RCIC turbine may be too low to continue

operation of the associated system’s turbine. These

jsolations are for equipment protection and are not assumed @

in any transient or accident analysis in the (FSAR. However,

. they also provide a diverse signal to indicate a possible

system break. These instruments are included in Technical

Specifications (TS) because of the potential for risk due to

(continued)
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BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

82

fﬂl’fﬂ""/ B.Cj L/C_L

()
()

: | />QhEIySIETS ATDIR.

3 4 nd RC team 1 ine Pressure—|low

(continue&)

possible failure of the instruments preventing HPCI and RCIC
initiations (Ref. b@ Bl @

The HPCI and RCIC Steam Supply Line Pressure—Low signals
are initiated from transmitters (four for HPCI and four for
RCIC) that are connected to the system steam line. Four
channels of both HPCI and RCIC Steam Supply Line
Pressure—Low Functions are available and are required to be
OPERABLE to ensure that no single instrument failure ca
preclude the isolation function. Ind low enovir fo @nsurl
and ReIC Sysinms Mméain
The Allowable Values are selected to be high enough to /
prevent damage to the system’s turbingg"" 7

These Functions isolate the GFoup=3_and & valves, as

appropriatec— ST L L 0. Lo o T8

He

/
orFRRBLE

'3.¢c.. 4.c. HPCT and RCIC Turbine Exhaust biaghragm
Pressure—High ,

High turbine exhaust diaphragm ressuréljnaic;tes that

o continueé operation of the
ine. [That—s; wo exhaus
as ruptired-and pressure is reaching turbi
i : 8se isolations are for equipment
protection and are not assumed in any transient or accident
analysis in the FSAR. These instruments are included in the
TS because of the potential for risk due to possible failure
of the instruments preventing HPCI and RCIC initiations

. (Ref. 6@/,@ ” /@

The HPCI and RCIC Turbine(txhau iaphragm Pressure—High
signals are initiated from (four for HPCI and
four for RCIC) that are connected to the area between the
rupture diaphragms on each system’'s turbine exhaust line.
Four channels of both HPCI and RCIC Turbine Exhaust
Diaphragm Pressure—High Functions are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Allowable Values are high enough to prevent damage to \33

sojafron

cftu;‘c/ low enovyh 45 avoi

Jow pressure lom,an(ﬂ“ m te\
furbne thf P‘f"h“‘ﬂ' The rcfﬁ»« 4_?
. e

+he systens Furbine (continued)
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pe3
INSERT Function 3.c. 4.c

could indicate that the turbine rotor is not turning, or there is a broken
turbine blading or shrouding, thus allowing reactor pressure to act on the
turbine exhaust 1ine. The system is isolated to prevent overpressurization of

the turbine exhaust line
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Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE . _HP nd RCIC Turbine Exhaust Diaphragm
SAFETY ANALYSES, P —High (continued)
LCO, and
APPLICABILITY These Functions isolate the GEEEE:I:EEE:Ej;a1ves, as

@\

appropriatey” (i as lssed 4 Reﬁm: ‘
3.0 4.d. Drywell Pfessure—High L___/\
Ve

High drywell pressure can indicate a breadk in the RCPB. The
‘HPCI and RCIC isoldtion of the turbine/exhaust is provided
to prevent communication with the drywell when high drywell
pressure exists./ A potential leakagé path exists via the
turbine exhaust/ The isolation is delayed until the system
becomes unavailable for injection {i.e., low steam line
pressure). The isolation of the HPCI and RCIC turbine .
exhaust by Drywell Pressure—High is indirectly assumed jin
the FSAR accadent analysis because the turbine exhaust .
leakage path is not assumed tp contribute to offsite doses.
High drywell pressure signa)é are initiated from préssure
transmitters that sense th¢ pressure in the drywe}i. Two
channels of both HPCI and RCIC Drywell Pressure-<High
Functiong are available and are required to be/OPERABLE to
ensure that no single ingtrument failure can preclude the
isolation function.

The Allowable Value way selected to be thé same as the ECCS
Drywe]l Pressure—High/Allowable Value (LCO 3.3.5.1), since
this is indicative of fa LOCA inside prifary containment.

(Ihii Function isolates the Group

i

@;’CL and Rmrea GRTATITEVETETId temperatures are provided to detect a

e

7 “leak from the associated system steam piping. The isolation
occurs when a very small leak has occurred and is diverse to
the high flow instrumentation. If the small leak is allowed
to continue without isolation, offsite dose limits may be
reached. These Functions are not assumed in any
transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or MSL
breaks. ‘

(continued)
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Primary Containmpent Isqiation Instrumentation
{v84) B 3.3.6.1
o { T ' ‘ C}WCI ard RCIC
pses e 69 O W)

[,(Lu.';)
APPLICABLE l . b 3.9 (4e. &g COhAB i 4] | Area
SAFETY ANALYSES, gni DTYfersniizd Temperature—High (continued) CeosTan® Lemperatves

LCO, and byes
APPLICABILITY Area @nd Differentiz? Temperaturel~High signals are detectors (R
initiated from ¢hermocoupies/that are appropriately located

to protect the system that is being monitored. Two

instruments monTtor each area. J@d[Channels for each HPCI
and RCIC Area gnd Differential Temperature—High Function w
DB

4;( N *Lo**‘ 59 %

hownels Br HpPcZ | are available and are required to be OPERABLE to ensure that
c hanne s no single instrument failure can preclude the isolation

ard B ;C““"‘ function.

fo RS

Differential Temperature—High FunCtion. The output/of
these thermocouples is used to determine the differential
temperature. /Each channel consists of a differential
temperature Ainstrument that/?ceives inputs 'Fr"r;?r7

d

Eight thermocouples provide inpu:zg the Area Ventilation

thermocouples that are locatgd in the inlet and outlet of
the area fooling system for/a total of four ayéi'lab'le
channels/(two for RCIC and two for HPCI).

pa3
e owable Values are s@]ow enough topdetect
c&quivatent to—25-gpm. (Frovie Ty Frechor o7 o =tee

ok
These Functions isolate the
appropriate, _3ar sl i, /2

N} ression Pool Area rature—Time Del

Relay

The Suppression Pool Area Temperaturé—Time Delay Relays are
provided to allow all the othzf systems that may be ledking
into the popl area (as indicated by the high temperature) to
be isolated before HPCI andjor RCIC are automatica¥ly
isolated. / This ensures mayimum HPCI and RCIC System
operation/ by preventing isolations due to leaks/in other-
systems./ These Functiong are not assumed in afny FSAR
transiefit or accident agalysis.

08s

RCIC)
Pool/Area Temperature—Time Delay Relay functions are
avajlable and are yequired to be OPERABLE to ensure that no
siggle instrument failure can preclude the isolati

{continued)
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Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE 3. S
SAFETY ANALYSES, |Relay (continued) R
LCo, and o Va
The Allowable ¥alues are based on Maximizing the /

APPLICABILITY
A : availability Af the HPCI and RCIC/systems. That is{ they

provide sufficient time to isolpte all other potential
leakage soufces in the suppresgion pool area bef9re HPCI an
RCIC are igolated. '

These Functions isolate the froup 3 and 4 valves, as
appropriate. y

"3.3.. 4.k. Manual Initiation L

] The Manual Initiatidﬁrpush button chanin; introduce signals

| into the HPCI andRCIC systems’ iso]a;ion logics that are

| redundant to thg”automatic protective/ instrumentation and
provide manna}/isolation capabi1itx/’ There is no specific
FSAR safety{znalysis that takes creédit for these Functions.
They are refained for overall redlndancy and diversity of .
the isolation function as required by the NRC in the pla
licensipf basis. }/Px

Therg  are two push buttons for each of the logics (BFEI and
RC]C), one manual initiatjon push button per trip systenm.
There is no Allowable Vatue for these Functions, Since the
annels are mechanicaldy actuated based solely, on the
‘position of the push

Two channels of both’/ HPCI and RCIC Manual Injtiation
Functions are avai}able and are required to/be OPERABLE in
MODES 1, 2, and 3 /since these are the MODES in which the
HPCI and RCIC systems’ Isolation automatic Functions are 44/
\\‘Iéquired to be OPERABLE.

— DT I

ial flow signal is provided to detect a
break in the U System. Thi§ will detect leaks in the
RWCU System when area or differential temperature would not
provide detéction (i.e., a cold leg/break). Should the
reactor coolant continue to flow out of the break, offsite
dose 1imits may be exceeded. Therefore, isolation of the

r ¥

(continued)
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Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
APPLICABLE —High (continued)
SAFETY ANALYSES,
LCO, and jated when high differentia)/flow is
time delay is

APPLICABILITY : exceeding off;ite doges

st RWCU
not assumed in an
nce bounding analyse
are performed for large breaks such”as MSLBs.

The high differential flow signdls are initiated from
transplitters that are connected to the inlet (from the
reactor vessel) and outIe;s’(to condenser and feedwater) of
the/RWCU System. The oytputs of the transmitters are
compared (in a common shmmer) and the resulting output is
nt to two high f1 trlp units. If the differefice between
he inlet and outlet flow is too large, each trlp unit
generates an isglation signal. Two channels of Differential
Flow—High Function are available and are required to be y
OPERABLE todgﬁsure that no single instrument failure f{/’
gownstream f the common summer can preclude the isolatio
unction

v

p
erential Flow—High A)lowable Value ensyfes that a
\brea of the RWCU piping is, detected.

This Function ‘isolates ;ﬁ; Group 5 valves.

3 ‘léi

RWCU area in!:§EEi.!ﬁniﬁlaiioa_ﬂaffezentlal>temperatures are I(éi
provided to detect a leak from the RWCU System. The

iso]atmn occurs even when very small leaks have occurred

continues without isolation, offsite dose limits may be
reached. . Credit for these instruments is not taken in any

trans1ent or accident analysis in the \FSAR, since bounding
analyses are performed for large breaks uch s
o)@

recirculation or MSL breaks. 4§£z§§f:>,r

e . g : Tfférentia} (Temperature signals

are 1nit1ated from temperature elements>that are located in
5 hat is being monitored. &Ix;thermocouples provi

e

$P® channels are required to be OPERABLE to/ensure that nd‘.

BWR/4 STS B 3.3-170 Rev 1, 04/07/95
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Primary Containment Isolation lnstrugegtat;o?
.3.6.

psts e 0 @ _

APPLICABLE .. 50, (fAres &fd Ares
SAFETY ANALYSES, Iemeraturectiish - (continued)
LCO, and

APPLICABILITY single instrument failure can preclude the isolation

function. _ {§§§:>
-

Twelve thermocouples provide input to the Area VentiTatio
Differential Tempgrature—High Function. The output of

these thermocoupies is used to determine the differential
temperature.
temperature j
thermocouplgs that are located An the inlet and o
the area cooling system and fof a total of six a
channels (two per area). Si

OPERABLE to ensure that no
LY preclude the isolation funj jon. /S~
' A/(LH;/\ Jb ave

Shuriovy /!o/‘/"""‘

yet

Temperature—High

Allowable Values are set,Tow enough to¢dﬁrggrjz:13;k —1:
'@w rov . A e Tme T CielecNan a~ (Solalflen
' (f e erak Syrhr -

Fadid break Y4 Fie Rwe
refytn /A

The isolation of fhe RWCU System is<required\when the SLC “ !
ilution\and removal of ;iyu%:l
<

(The RWCy 5] "D‘M the boron solution)by the RWCU System (Ref. &))) GLESYStem
i i signalg/are initiated,fPgmthe o/ SLC

e
(F3 fn on Foj'(\ah_o L. ahok [VIY Iy, -
b

stoe
There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on

the position of the SLC System initiation switch. (shrf’y‘““ A :r 5)
Two channels of the SLC System starl £
Initiation Function are available and are required to be

OPERABLE only in MODES 1 and 2, since these are the only

MODES where the reactor can be critical, and these MODES are

consistent with the Applicability.for the SLC System

(LCO 3.1.7).

As noted (footnote dégio Table 3.3.6.1-1

this Function is T e S
. only required to close one of the RWCU[isolation valves a ;:‘— vsolault
since the signals only provide input into one of the two K V:ZHL

trip systems.

(continued)
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Primary Containment Isolation Instrqxgegtgt;or{

BASES | : |
APPLICABLE Mﬁwf é@

SAFETY ANALYSES,

LcO, and Low RPV water level indicates that the capability to cool
APPLICABILITY the fuel may be threatened. Should RPV water level decrease
(continued) too far, fuel damage could result. Therefore, isolation of
some interfaces with the reactor vessel occurs to isolate @
the potential sources of a break. The isolation of the RWCU ’

ystem on Level)\@ supports actions to ensure that the fuel

peak cladding temperature remains below the limits of

10 CFR 50.46. The Reactor Vessel Water Level—Low Lowg

Level Z)Function associated with RWCU isolation is not @
directly assumed in theﬁFSAR safety analyses because the

RWCU System line break [is bounded by breaks of larger

systems (recirculation and MSL breaks are maore limiting). @
@O~i— (zi Q) N

Reactor Vessel Water Level—Low {BRyilevel & signals are

initiated from four level transmitters that sense the e
difference between the pressure due to a constant column of C

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 {owgflevel 2Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation g

function. .

he Reactor Vessel Water Level—Low (@(J evel 2iA1lowable
Value wad chosen to be the same as the[EECD Reactor Vessel

Water Level—Low &%, Level @ Allowable Value (LCO 3.3.§/1),
since the capabi'l%to cool{the %1 may be threatened. ~——
2 =,

@ nchon S, e(2)
£he Group Sivalved.

_This Function isolates
.. Mapual

into the RWCU/System isolation logic/that are redundant t
the automatig protective instrumentation and provide manual
isolation cdpability. There is ng/specific FSAR safety
analysis that takes credit for this Function. It is /
retained for overall redundancy And diversity of thg//
isolatiogh function as required by the NRC in the plant
licensing basis.

There /are two push bhttons for the logic, one manual
inityation push button per trip system. There/is no
Allowable i i annels are

(continued)
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¢0®>"  IyseRr Function 5.e (1

selected to initiate isolation at the earliest indication of a pqssib1e.break
in the RCPB. However, the setting is adjusted far enough to avoid spurious
isolation. The Allowable Value is

{ﬁ;}g}{) Insert Function 5.e (2)
S ~—

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. 13).

@ INSERT Function 5.f

5.f. Drywell Pressure—High

High drywell pressure can indicate a break in the RCPB inside the primary
containment. The isolation of some of the primary containment isolation
valves on high drywell pressure supports actions to ensure that offsite dose
1imits of 10 CFR 100 are not exceeded. The Drywell Pressure-High Function,
associated with isolation of the primary containment, is implicitly assumed in
the UFgéﬁ accident analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure transmitters that
sense the pressure in the drywell. Four channels of Drywell Pressure-High
are available and are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Value was selected to be as low as possible without inducing
spurious trips. The Allowable Value is chosen to be the same as the RPS
Drywell Pressure-High Allowable Value (LCO 3.3.1.1), since this may be
indicative of a LOCA inside primary containment.

This Function isolates both Rﬁgi;uction valves and one R?%E;eturn valve. {£§é5

Insert Page B 3.3-172
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veciveutlagidn

i m e

Primary Containment Isolation Instrugegtgt;o?

BASES

APPLICABLE ¥ation (continued)—\\‘ _ <€ZE}:)
SAFETY ANALYSES, — -

LCO, and mechanically agtuated based solely on the position of the
APPLICABILITY push buttons

Two channeYs of the Manual Initiafion Function are availabl
and are réquired to be OPERABLE “in MODES 1, 2, anq/gvsince
these are the MODES in which the RWCU System Isolation
automatic Functions are required to be OPERABLE."

hutdown Coolin m _]solation

r St Pressure—High

The Reactor SEEEE:EEEB Pressure—High‘Eunction is provided
to isolate the shutdown cooling portion)of the Residual Heat

Removal (RHR) System. This interlock/is provided only for
equipment protection to prevent an in{ersystem LOCA
scenario, and credit for the interlock is not assumed in the

Q)\ . c e
\) accident or tranﬁin t analysis in the{?§ﬁk?““c:)\§§€>
The Reactor Pressure—High signals are initiated
s that are connected to different taps
an_the RPY

Two channels of Reactor
ressure—High Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. The Function is only
required to be OPERABLE in MODES 1, 2, and 3, since these
are the only MODES in which the reactor€an be pressurized;
thus, equipment protection is needed: {i The Allowable Value
was chosen to be Jow enough to protect the system equipment

from overpressurization. both BRI Shadow ™

2 Suckiomn

v

| ) VX' UC“"

This Function isolates [the Group FA valves. oolng pomp S }:Eé)
: p

w 6.b. Reactor Vesse] Water Level—Low gLevel 3()

Low RPY water level indicates that the capability to cool
the fuel may be threatened. Should RPV water level decrease

{;[ff”ft ;;“[howc,fj too far, fuel damage could result. Therefore, isolation of

some reactor vessel interfaces occurs to begin isolating the
‘() potential sources of a break. The Reactor Vessel Water
(E::::) . evel—Lowg \Level 3 Function associated with RHR Shutdown
Cooling System (isolation is not directly assumed in safety
analyses because a/break of the RHR Shutdown Cooling System

(continued)
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INSERT FUNCTION 6.a

Each switch provides input to each trip system. However, only one channel
input is required to be OPERABLE for a trip system to be considered OPERABLE.

Insert Page B 3.3-173



Primary Containment Isolation Instrumentation

B 3.3.6.1
BASES
@ [® PAL
APPLICABLE p.b. R D T owpule (continued)
SAFETY ANALYSES, oF WARDS (Lt
LCO, and is bounded by breaks of the Tecircu ationx'an MSL.

APPLICABILITY The RHR Shutdown Cooling System isolation on Level 3
supports actions to ensure that the RPV water level does not
drop below the top of the active fuel during a vessel
draindown event caused by a Yeak (e.g., pipe break or
inadvertent valve opening) in the RHR Shutdown Cooling

System. é\; : @
m
signals are

Reactor Vessel Water Level—Lowgilevel
initiated from four Tevel transmitters that sense the
difference between the pressure due to a constant column of m
water (reference leg) and the pressure due to the actual
‘ : water level (variable leg) in the vessel. Four channel
two channels per trip system) of the Reactor Vessel/Water Y
&E/} DWFuncﬁon are available and arefrequired
4 to ensure that no single/instrument failure a
\ can preclude the isolation function. CAs noted (footnote {0)
@ {Q to_Table 3.3.6.1-13, only (M THIWMEIS)of the Reactor Vessel
ater Level—Lowy Level 13, Function are required to be
o U*\‘\—"—\' PEmL n s an (tu_u._..vpj'-lnlull.-I-\F‘lm+l..'-—--|-
ok iviky &SYX"R), provided the RHR Shutdown Cooling System integrity
is maintained.

System inteqrity is maintained provided the
piping 1s intact and no maintenancejis being perfomed that
has the potential for draining the reactor vessel fhrongh

5“‘:(’&1 l’
.n.hg"‘t 5.‘&"!‘*
ar the @liest indicabor
of & passibe bresk -
r;(c PR, Howwvery
-ﬁu cethny 15 udust
Ar euusk bo auaid
Srumuu' isolehe 7
Allb\-"“f- Valve

the system, @

The Reactor Vessel MWater Level-L Level 3i Allowable Value
wasichosen to be the same as the RPS Reactor Vessel Water
Level—Lowg Level B}tk'l'lowab'le Value (LCO 3.3.1.1), since the
capability /to cool jthe fuel may be threatened.

2z
The Reactor Vessel Hater Level —LowprLevel 3 Function is \’@
only required to be OPERABLE in MODES 3, 4, and 5 to prevent

this potential flow path from lowering the reactor vessel

Tevel to the top of the fuel. In MODES 1 and 2, another @
isolation (i.e., Reactor Gieas’IRmm Pressure—High) and g
administrative controls ensure that this flow path remains
isolated to prevent unexpected loss of inventory via this

o flow path. . l'H“.—“
g This Function isolates fhe”Bréup 1} valvest LP"“:'I Ve
W ] S botrh RHL Sheldiwm
2 Q--M prp swehin ) 08
]\
(continued)
BWR/4 STS B 3.3-174 Rev 1, 04/07/95

REVISION F



pe!
INSERT FUNCTION 6.b

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. 13).

INSERT FUNCTION 7

Traversing Incore Probe System Isol at;y@

7.a Reactor Vessel Water Level — Lowp)level 3§

Low RPV water level indicates that the capability to cool the fuel may be

threatened. The valves whose penetrations communicate with the primary

containment are isolated to 1imit the release of fission products. The

isolation of the primary containment on Level 3 supports actions to ensure

that offsite dose limits of 10 CFR 100 are not exceeded. The Reactor Vessel

Water Level ——Low,;LeLve} 3.Function associated with isolation is implicitly
ana

a2
assumed in the ,FSAR ysislas these leakage paths are assumed to be isolated

post LOCA. /\®

Reactor Vessel Water Level -—Lowgﬁve] 3? signals are initiated from 1eve1

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. Two channels of Reactor Vessel Water

eve

ensure that no single instrument failure can

tration. ?} _
or Vessel Water Level —Low%Leve] 3/ATlowable Value was chosen to be

the same as the RPS Level 3 scram Allowable Value (LCO 3.3.1.1), since
isolation of these valves is not critical to orderly plant shutdown.

This Function isolates the@a valves.

Eﬂ? Syslerm [50 leTton et )—@

Insert Page B 3.3-174a Revision F
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INSERT FUNCTION 7 (continued)

7.b Drywell Pressure —High

High drywell pressure can indicate a break in the RCPB inside the primary
containment. The isolation of some of the primary containment isolation
valves on high drywell pressure supports actions to ensure that offsite dose
limits of 10 CFR 100 are not exceeded. The Drywell Pressure — High Function,
associated with isolation of the primary containment, is implicitly assumed in

the FSAR accident analysis as these leakage paths are assumed to be isolated

post LOCA.

High drywell pressure signals are initiated from pressure transmitters that

sense the pressure in the drywell. Two channels of Drywell Pressure —High

per Function are available and are required to be OPERABLE to ensure that no
single instrument failure can (mitiate SR IEUVErteppsaciuation. The
jsolation function is ensured by the manual$shear valve in each pene

Fleclvl o ¥he ¢ solRon fovction
The Allowable Value was selected To be ane

Pressure —High Allowable Value (LCO 3.3.@,0)51'nce this may be indicative of

a LOCA inside primary containment.

This Function isolates the valves. DB/

TIP Supkew is0lation bea !

Insert Page B 3.3-174b Revision F
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BASES (continued)

Reviewer’s Notey” Certain LCO Completipd Times are base
approved topipdl reports. In order fOr a licensee to
the times, e licensee must justify the Complietion
required the staff Safety Evatuation Report (SPK) for the
topical
> /
B Notelhas been provided to modify the ACTIONS related to
primary containment isolation 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 limits,
@ 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 Reguired Actions for inoperable
primary containment isolation instrumentation channels
provide appropriate compensatory measures for separate

ACTIONS

T5TF 306 2

inoperable channels. As such, a Note has been provided that __

allows separate Condition entry for each inoperable primary(e; ) !

containment isolation instrumentation channel.
(o)
n b
al e

Because of the diversity(of sensors available to provide
jsolation signals and_the' redundancy of tggﬂfsolation
Iﬂi design, an allowable/out of service timg 0% 12 hours for
Functions 2.a, 2.b,1@§%)6.b'ana 24 hours [for Functions other
2.b,»and>6.bv¥has been shown to be
acceptable (Refs. & and &) to permit restoration of any g;:.
inoperable channel to OPERABLE status. This out of servic
A time is only acceptable provided the associated Function is
still maintaining isolation capability (refer to Required
Action B.l Bases). 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 A.l. Placing the inoperable
channel in trip would conservatively compensate for the
jnoperability, restore capability to accommodate a single
failure, and allow operation to continue with no further
restrictions. Alternately, if it is not desired to place
the chamnel in trip (e.g., as in the case where placing the
inoperable channel in trip would result in an isolation),
Condition C must be entered and its Required Action taken.

(continued)
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The ACTIONS are modified by two Notes. Note 1 allows penetration flow path(s)
to be unisolated intermittently under administrative controls. These controls
consist of stationing a dedicated operator at the controls of the valve, who
is in continuous communication with the control room. In this way, the
penetration can be rapidly isolated when a need for primary containment
isolation is indicated.

INSERT ACTIONS 1

Insert Page B 3.3-175 Revision F
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Primary Containment Isolation Instrumentation

B 3.3.6.1
scociored wi
BASES (ossacion o 08I
ACTIONS Bl / I
{continued) é Wﬁi“

Required Action B.1l is intended/to ensure that appropriate
actions are taken if multiple, (jnoperable, untripped
channels within the same Function resulf\in redundant
@utomativ isolation capability being lost\for the associated
penetration flow path(s). The MSL Isolation Functionsi are
considered to be maintaining isolation capability wh
sufficient channels are OPERABLE or in trip; such that both
trip systems will generate a trip signal from the given
Function on a valid signal. The other isolation functions
are considered to be maintaining isolation capability when
sufficient channels are OPERABLE or in trip, such that one
trip system will generate a trip signal from the give
Function on a valid signal. This ensures that{one of the
&&D PCIVs in the associated penetration flow path can
receive an isolation_signal from the given Function. For
Functions l.a, 1.b :ﬁ@@, this would require both [four areas
trip systems to have one channel OPERABLE or in trip. For (aw mon (tol’
Function I.q, this would require both trip systems to have 53;‘:0"' (s
cna

_one channel, assoc:ié‘?_;d with each MSL, OPERABLE or in trj nné
For Functionf) l.e V.9, gach/Function COnsists o
;evg‘rja‘l gz:ations w1;;;§lfig;zgn§;

¢ t
. o
s:pna"oz W e~

@Mst\/ iSahL‘fQ

] (e.g., different Tocations within the main steam tunnel —_'{-A/(ﬂ;

(assoc@ e, area). Therefore, this would require both trip systems t Lnser '

wn e MSE have one channel per Jocation or in trip,/ tor K_Eﬁj/
',go(a(won\ Functions 2.a, 2.b,ZZd) 2.e, 3.b, 3.c, 4.b, 4.c, S.e,,(@

and 6.D,, this would require one trip system to have two A

channels, each OPERABLE or in trip. For Functions 2.c,[3.a,

3.d, 3.e,73.f, 3.9, 3.h, 3.1, 4.a,.4.d, 4.e, -

4.V, ¥3) 5.a, 5.82and 6.a, this would require one trip

system To have one channel OPERABLE or in trip. For

~~ Functions) @, b And 5-p, each Function consists of channels

" that monitor,SEyergl different locations. Therefore, this

would require one channel per location to be OPERABLE or in

trip (the channels are not required to be in the same trip
: €

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes

{continued)
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DAr)  INSERT ACTION B.1-1

For Functions 1.a, 1.b and 1.d (associated with MSL drain isolation) this
would require one trip system to have two channels, each OPERABLE or in trip.
For Function 1.c (associated with MSL drain isolation) this will require one
trip system to have two channels, associated with each MSL, each OPERABLE or
in trip. For Function 1l.e this would require one trip system to have two
channels, associated with each main steam tunnel area, each to be OPERABLE or
in trip. For Functions 2.g, 2.h and 2.1, as noted by footnote (b) to Table
3.3.6.1-1, there 1is only one trip system provided for each associated
penetration. For these penetrations (i.e., hydrogen/oxygen sample and return,
and gaseous/particulate sample supply and return) and for Functions 2.g and
2.h, this will require both channels to be OPERABLE or in trip in order to
close at least one valve. For Function 2.1, this will require one channel to
be OPERABLE or in trip in order to isolate at least one valve.

INSERT ACTION B.1-2

For Function 5.d, this would require that with the SLC initiation switch in
start system A or B the associated valve will close. For Functions 7.a and
7.b the logic is arranged in one trip system, therefore this would require

goth gtgnne]s to be OPERABLE or in trip, or the manual shear valves to be
PERABLE.

Insert Page B 3.3-176 Revision F
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BASES

Primary Containment Isolation Instrugegtat;o?
‘ .3.6.

ACTIONS

ey

B.1 (continued)

risk while allowing time for restoration or tripping of
channels.

€.l

Required Action C.1 directs entry into the appropriate
Condition referenced in Table 3.3.6.1-1. The applicable
Condition specified in Table 3.3.6.1-1 is Function and MODE
or other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.1, D.2.1, and D.2.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the plant must
be placed in a MODE or other specified condition in which
the LCO does not apply. This is done by placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within

36 hours (Required Actions D.2.1 and D.2.2). Alternately,
the associated MSLs may be isolated (Required Action D.1),
and, if allowed (i.e., plant safety analysis allows

operation with MSL isolated), operation with that MSL

. isolated may continue. Isolating the affected MSL

accomplishes the safety function of the inoperable channel.
The Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

£1

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the plant must
be placed in a MODE or other specified condition in which

the LCO does not apply. This is done by placing the plant

in at least MODE 2 within @@8_
G

(continued)
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BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

ACTIONS

E.1 (continued) LC@/
&.

The allowed Completion Time of ours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging

plant systems.

E.l

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is
jsolated. Isolating the affected penetration flow path(s)
accomplishes the safety function of the inoperab!f_fffszlijﬂ

Temperature—Hi penetratign flo
path(s) may be onsidered isolated by isolating opry that @
portion/of th ssociated room monj ored by
the ingperable channel. That is, if the RWCU pdmp room
the pump’ room A ap€a can be
jsolated while allowing co inuedfﬂwcu operagion utili
RWCU /pump. For the /RWCU Differential /fFlow—Hig
i f the Flow elfment/transmitter slonitoring WCU
dwaste and cofidensate /is the opfy portion/of th
thén the affected pénetration flow
be considered isolated by Aisolating

Alternately, if it is not desired to isolate the affected
penetration flow path(s) (e.g., as in the case where
jsolating the penetration flow path(s) could result in a
reactor scram), Condition H must be entered and its Required

Actions taken.s
The 1 hour Completion Time is acceptable because it

minimizes risk while allowing sufficient time for plant
operations personnel to jsolate the affected penetration

flow path(s).

T ameaLs \_j

6.1

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations

(continued)
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Primary Containment Isolation Instrusegt;t;o?

BASES
ACTIONS G.] (continued)
may continue if the affected penetration flow path(s) is
jsolated. Isolating the affected penetration flow path({s)
' accomplishes the safety function of the inoperable channels.
ToFons The 24 hour Completion Time is acceptable due to the fact
+1e-fen¢ on that.these Functions {(Rap@al IniTiatiop) are sumedin
ausseci u‘(’lfﬁ Qny_accident_or tTdNS ient @ is ig’the
W'% R ernacteély, J D of: B D Did B/ @ ected
penetration flow path(s) (e.g.,/as in the case phere

isolating the penetration flow/path(s) could re
reactor scram), Condition H mdst be entered a
Actions taken

sult in a

H.1l and H.2

1f the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, or any Required
Action of Condition F or 6 is not met and the associated
Completion Time has expired, the plant must be placed in 2
MODE or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least MODE 3
within 12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

1.1 and 1.2

If the channel is not restored to OPERABLE status ¢r placee

within the allowed Completion Time, the associated
SLC subsystem(s) is declared inoperable or the RWCU System
js isolated. Since this Function is required to ensure that
the SLC System performs its intended function, sufficient
remedial measures are provided by declaring the associated
SLC subsystems inoperable or isolating the RWCU System.

The 1 hour Completion Time is acceptable because it

minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System.

(continued)
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INSERT G.1 i? %?
@r, in the case of ©he IIPAXSW 1P ?ystem penetratio a
small bore (approx 1/2 inch), its isloation in a design basis event (with loss

of offsite power) would be via the manually operated shear valves, and the
ability to manually isolate by either the normal isolation valve or the shear
valve is unaffected by the inoperable instrumentation.

T5TF- 706
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Primary Containment Isolation Instrumentation
B 3.3.6.1

ACTIONS
(continued)

-1 an

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetration flow path should be closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path to
remain unisolated provided action is ijmmediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System (i.e., provide alternate decay
heat removal capabilities so the penetration flow path can
be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

SURVEILLANCE
REQUIREMENTS

Certain Frequencies ar
In order/for a licepsee to use these
Jicensee’ must justjfy the Frequenci
for the topical report.

As noted at the beginning of the SRs, the SRs for each
Primary Containment Isolation instrumentation Function are
found in the SRs c®lumn of Table 3.3.6.1-1.

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 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 a plicable Condition
entered and Required Actions taken This Note is based on
the reliability analysis (Refs. and{6) 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 PCIVs will
jsolate the penetration flow path(s) when necessary..

nSe"t’ : -
SR NoTE SR 3.3.6.1.1
) Performance of the CHANNEL CHECK once every 12 hours ensures
that a gross failure of jnstrumentation has not occufred. A
(continued)
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INSERT SR Note

For Functions 2.g, 2.h and 2.7 this allowance is permitted since the
associated penetration flow path(s) involve sample 1lines which form a closed
system with the primary containment atmosphere.

needed.

For Function 7.a and 7.b this
is permitted since the associated penetrations can be manually isolated if

Insert Page B 3.3-180
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Primary Containment Isolation Instrugentat;o?
3.3.6.

BASES

SURVEILLANCE SR _3.3.6. (continued)

REQUIREMENTS
CHANNEL CHECK is normally a comparison of the parameter

indicated on one channel to a similar parameter on other
channels. It is based on the assumption that instrument
channels monitoring the same parameter should read
approximately -the same value. Significant deviations
between the instrument channels could be an indication of
excessive instrument drift in one of the channels or of
something even more serious. A CHANNEL CHECK will detect
("*—:k\ gross channel failure; thus, it is key to verifying the
\§§>P’L" instrumentation continues to operate properly between each
- CHANNEL CALIBRATION. .
(
Chemme — Agreement 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 on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

A CHANNEL FUNCTIONAL TEST is performed on each required

éf channel to ensure that the entire channel will perform the

&Q ‘ ‘@ intended function. ,

Ql 5£33.61%. Any setpoint adjustment shall be consistent with the 18!
assumptions of the current plant specific setpoint Y
methodology.

The 92 day Frequency of SR 3.3.6.1.2 is based jon thi/)

reliability analysis described in References and 4.
ay Fredquency o 3. of, engineerin

judgment 4nd the reliabili

s éxhibit minimal drift). - l

.(continued)
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INSERT SR 3.3.6.1.2

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 3.3-181 Revision F
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Primary Containment Isolation Instrumentaticn

B 3.3.6.1
BASES 6@

MLJ..@@/

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 3.3.6.1-1. 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
analysis. Under these conditions, the setpoint must be
readjusted to be equal to or more conservative than that

accounted for in the appropriate setpoint methodology. 78]
: f

The Frequency of §2./days is based on
V v References 5 and 6 .

SURVEILLANCE
REQUIREMENTS
(continued)

6 o be rolmbla
l'\ nd S 556 ¢C

A CHANNEL CALIBRATION is a complete check of the instrument
This test verifies the channel

loop and the sensor.

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 3.3.6.1.0[?3 based on the assumption of
a 92 day calibratiomjnterval in the determination of the

m
i

O per e j
L;;’Moni‘('ra'é.t.; 4 S '?u-r,uen

magnitude of equipment\drift in th tpoint analysis. The
requency of SR 3.3.6.1.6.i5 based on the assumption of an |
18 month calibration interval\in the determination of the

magnitude of equipment drift im the setpoint analysis.

R 3.3 \@
SR_3.3.6.1.7

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6.1.3 overlaps this Surveillance to provid
complete testing of the assumed safety function.y Jhe

I® month Frequency is based ‘on the need to perform this
.Saurveillance under the conditions that apply during a plant
outage and the potential for an unplanned transient if the

23

Wh, Lo s Suve, {lowea

“Com he' “""M .
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(continued)
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SR 3.3.6.1.6 however is only a calibration of the radiation detectors using a
standard radiation source. As noted for SR 3.3.6.1.3, the main steam tunnel
radiation detectors are excluded from CHANNEL CALIBRATION due to ALARA reasons
(when the plant is operating, the radiation detectors are generally in a high
radiation area; the steam tunnel). This exclusion is acceptable because the
radiation detectors are passive devices, with minimal drift. The radiation
detectors are calibrated in accordance with SR 3.3.6.1.6 on a 24 month
Frequency. The CHANNEL CALIBRATION of the remaining portions of the channel
(SR 3.3.6.1.3) are performed using a standard current source.

INSERT SR 3.3.6.1.5

Reactor Vessel Water Level —Low Low Low (Level 1), Main Steam Line
Pressure — Low and Main Steam Line Flow-High Function sensors (Functions 1.a,
1.b, and 1.c, respectively) are excluded from ISOLATION INSTRUMENTATION
RESPONSE TIME testing (Ref. 11). However, during the CHANNEL CALIBRATION of
these sensors, a response check must be performed to ensure adequate response.
This testing is required by Reference 11. Personnel involved in this testing
must have been trained in response to Reference 12 to ensure that they are
aware of the consequences of instrument response time degradation. This
response check must be performed by placing a fast ramp or a step change into
the input of each required sensor. The personnel must monitor the input and
output of the associated sensor so that simultaneous monitoring and
verification may be accomplished.

Insert Page B 3.3-182
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response time must be measur Furshermore, measurens
~Toops respgnse time for ctions 1.a, Nb, and 1.¢c is not

INSERT SR 3.3.6.1.8-1

ISOLATION SYSTEM RESPONSE TIME may be verified by actual response time

measurements in any series of sequential, overlapping, or total channel @
measurements. However, the sensors for Functions 1.a, 1.b, and 1.c are
allowed to be excluded from specific ISOLATION SYSTEM R

response time. When the requirements of Reference &*are no sat] ,_sensor

conditions bf Reference 9 a 43I1sf1ed | For all other Functions, the

measurement of instrument loop response times may be excluded if the P r
S—,

conditions of Reference@\a(:‘g satisfied.
INSERT SR 3.3.6.1.8-2

A Note requires STAGGERED TEST BASIS Frequency to be determined based on 2
channels. This will ensure that all required channels are tested during two
Surveillance Frequency intervals. For Functions 1.a and 1.b, two channels
must be tested during each test, while for Function 1.c, eight channels must

be tested.

Insert Page B 3.3-183 Revision F

7F-330

Tsrr-
33



Primary Containment Isolation Instrutgegtgt;or;

BASES (continued)

et

PR
REFERENCES (’;7%. FSAR, Section (€3].

; e or
08l ‘",,,g,,;.s @)6. AR, ctimres 0156,

. () }@. TNEDO-31466, #Technical Specification Screening
@ﬂ"‘ “5,,..\ Criteria Apphcat'lon and Risk Assessment,’

v*% _ November 1987. | 233
@/)@. @XFSAR Section

@’7‘. NEDC-31677P-A, #Technical Specification Improvement
Analysis for BNR Isolation Actuation Instrumentation,®
July 1990.

' @/)0 NEDC-30851P-A Supplement 2, #Technical Specifications
Improvement Analysis for BHR Isolation Instrumentatmn
Common to RPS and ECCS Instrumentation,®

O M. R T

/(a;’nﬁ Sec)LM"ﬁ

CINSERT 25!’1@
-

BWR/4 STS B 3.3-184 Rev 1, 04/07/95



10.

11.

12.

13.

INSERT REF @

NEDO-32291-A, System Analyses for the Elimination of Selected Response
Time Testing, October 1995

NRC letter dated October 28, 1996, Issuance of Amendment 235 to Facility
Operating License DPR-59 for James A. FitzPatrick Nuclear Power Plant.

NRC Bulletin 90-01, Supplement 1, Loss of Fil11-0i1 in Transmitters
Manufactured by Rosemount, December 1992.

Drawing 11825-5.01-15D, Rev. D, Reactor Assembly Nuclear Boiler,
(GE Drawing 919D690BD) .

Insert Page B 3.3-184



JAFNPP

IMPROVED STANDARD TECHNICAL
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Primary Containment Isolation Instrumentation
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FROM NUREG-1433, REVISION 1, BASES



JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.6.1 - PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

RETENTION OF EXISTING REQUIREMENT (CLB)

CLB1

CLB2

CLB3

CLB4

CLBS

CLB6

JAFNPP

This change deletes the Main Steam Line Isolation Manual Initiation
Function, PCI Manual Initiation Function, HPCI Manual Initiation, RCIC
Manual Initiation and RWCU System Manual Initiation. These Functions
are not currently required by the JAFNPP licensing basis and are not
credited in the safety analysis. The Bases has been modified, as
required to remove any references to these Manual Initiation Functions.
However, ACTION G is retained for ITS use with Functions 7.a and 7.b on
ITS Table 3.3.6.1.

The allowance in ITS 3.3.6.1 Surveillance Note 2 has been revised in
accordance with License Amendment 227 to allow Functions 2.g and 7.a
(Reactor Vessel Water Level —Low (Level 3) and 2.h and 7.b (Drywell
Pressure —High) to not maintain isolation capability during the
performance of a required Surveillance. Function 2.7 (Reactor Building
Exhaust Radiation-High) has been provided with the same allowance since
certain penetrations will lose isolation capability when one channel is
not Operable. The allowance is acceptable since the associated
penetration flow paths(s) involve sample 1lines which form part of a
closed system with the primary containment atmosphere or in the case of
TIP]System penetrations the manual shear valve is available for manual
isolation.

This change deletes the ISTS SR 3.3.6.1.5 184 day Channel Functional
Test from the Surveillance Requirements in ITS 3.3.6.1, "Primary
Containment Isolation Instrumentation.” None of the Primary Containment
Isolation Instrumentation require a 184 day Channel Functional Test.
This change is based on the current JAFNPP licensing basis. Subsequent
Surveillances are renumbered, as required.

The ISOLATION INSTRUMENTATION RESPONSE TIME TEST has been revised to
exclude the sensor response time as reflected in the Bases to SR
3.3.6.1.8. This allowance was approved in Technical Specification
License Amendment 235. The Bases of SR 3.3.6.1.5 and SR 3.3.6.1.8 have
been revised to reflect the allowances of this Amendment.

These ISOLATION RESPONSE TIME surveillance test has been deleted for
certain Function since the EDG response time is much greater. The Bases
of SR 3.3.6.1.8 has been revised to eliminate reference to testing of
radiation detectors since these channels are not required to be tested.

The Bases has been revised consistent with Specification to ensure all

required Functions are tested for ISOLATION INSTRUMENTATION RESPONSE
TIME within two surveillance intervals. In addition, the SR Frequency

Page 1 of 4 Revision F
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.6.1 - PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

RETENTION OF EXISTING REQUIREMENT (CLB)

CLB6

CLB7

CLB8

PLANT -

(continued)

has been changed from 18 to 24 months consistent with the current
Frequency in CTS 4.2.A.

The ISTS SR 3.3.6.1.3 bracketed Surveillance Frequency has been changed
from 92 days to 184 days to be consistent with the frequency in CTS
Table 4.2-1 Note 15 and approved in JAFNPP Technical Specification
Amendment No. 89. The Surveillance has been renumbered as SR 3.3.6.1.4
and subsequent Surveillances have been renumbered, as required. The
Bases has been modified to reflect these changes.

The Completion Time associated with ITS 3.3.6.1 Required Action E.1 (Be
in MODE 2) has been extended from 6 hours to 8 hours. This proposed
Completion Time is consistent with CTS Table 3.2-1 Note 3.B, however the
default mode has been modified as discussed in L15. The proposed time
of 8 hours is considered reasonable, based on operating experience, to
reach the specified condition from full power conditions in an orderly
manner and without challenging plant systems. The Bases has been
modified to reflect these changes.

SPECIFIC WORDING PREFERENCE OR MINOR EDITORIAL IMPROVEMENT (PA)

PAl
PA2

PA3

PA4

PAS

PA6

Editorial change made with no change in intent.

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

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

Reviewer's Note (or reviewer's type of note) has been deleted. This
information is for the NRC reviewer to be keyed in to what is needed to
meet this requirement. This is not meant to be retained in the final
version of the plant specific submittal.

The Definition of ISOLATION SYSTEM RESPONSE TIME has been changed in
accordance with the changes made to the ITS 1.0. The Bases of
SR 3.3.6.1.8 has been revised to reflect these changes.

Changes have been made (additions, deletions, and/or changes to the
NUREG) to reflect the wording in the Specification.

JAFNPP Page 2 of 4 Revision A



PLANT-

JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.6.1 - PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB1

DB2

DB3

DB4

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

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

Changes have been made (additions, deletions, and/or changes to the
NUREG) to reflect the plant safety analysis description.

The following ITS 3.3.6.1 Functions have been added since they are
required by design and current licensing basis: Main Steam Tunnel
Radiation—High (1.f and 2.f); Function 2.e, Reactor Vessel Water
Level —Low Low Low (Level 1); Functions 3.f, 3.g, 3.h, 3.1, 3.j (Area
Temperatures associated with HPCI Isolation); Function 4.d, RCIC Steam

‘Line Penetration (Drywell Entrance) Area Temperature—High; Function

DB5

DB6

JAFNPP

5.a, Suction Line Penetration Area Temperature—High; Function 5.c, RWC
Heat Exchanger Area Temperature-—High; and Function 5.f, Drywell
Pressure~High. In addition, Functions 2.g, 2.h, and 2.1 have been
added for those Functions which include only one trip system to certain
penetration flow paths to simplify the Required Actions. Note (b) was
added to Table 3.3.6.1-1 to identify these Functions. Subsequent Notes
have been renumbered, where applicable. Subsequent Functions have been
renumbered, as required. The Bases has been modified as required to
reflect these changes.

This change deletes various ITS Functions from the Table 3.3.6.1-1 since
they are not included in the design: Function 1.f, Main Steam Tunnel
Differential Temperature -High; Function 1.g, Turbine Building Area
Temperature —High; Function 2.e, Refueling Floor Exhaust
Radiation-High; Functions 3.d and 4.d, Drywell Pressure-—High; Relays:
Function 3.g and 4.f, HPCI and RCIC Suppression Pool Area Temperature-
Time Delay Relays; Functions 3.h and 4.g, HPCI and RCIC Suppression Pool
Area Differential Temperature-High; Function 3.i and 4.h, Emergency
Area Cooler Temperature-High; Function 4.j, RCIC Equipment Room
Differential Temperature-High; Function 5.a, Differential Flow-High
and Function 5.c, Area Ventilation Differential Temperature—-High.
Subsequent Functions have been renumbered, as required. The Bases has
been modified as required to reflect these changes.

SR 3.3.6.1.6 has been added to calibrate the radiation detector of
Functions 1.f and 2.f (Main Steam Tunnel Radiation-High) consistent
with the current allowances in CTS Table 4.2-1. The remaining portion
of the channels will be calibrated in accordance with SR 3.3.6.1.3.

Page 3 of 4 Revision A
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JUSTIFICATION FOR DIFFERENCES FROM NUREG-1433, REVISION 1
ITS BASES: 3.3.6.1 - PRIMARY CONTAINMENT ISOLATION INSTRUMENTATION

PLANT-SPECIFIC DIFFERENCE IN THE DESIGN (DB)

DB6

DB7

DB8

(continued)

These allowances are consistent with the setpoint calculation
methodology for these Functions. The Bases has been revised to refiect
these changes.

The brackets have been removed and the plant specific value
incorporated.

The plant specific References have been incorporated.

DIFFERENCE BASED ON AN APPROVED TRAVELER (TA)

TAl

TA2

TA3

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.

The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler number 332, Revision 1 have been
incorporated into the revised Improved Technical Specifications.

Certain changes associated with this traveler have not been incorporated
as Supplement 1 to NEDO-32291-A has not been adopted for the JAFNPP.

The changes presented in Technical Specification Task Force (TSTF)
Technical Specification Change Traveler number 306, Revision 2 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

X2

JAFNPP

NUREG-1433, Revision 1, Bases reference to "the NRC Policy Statement”
has been replaced with 10 CFR 50.36(c)(2)(ii), in accordance

with 60 FR 36953 effective August 18, 1995. Subsequent References have
been renumbered, as required.

The Frequency in ITS SR 3.3.6.1.7 (the LOGIC SYSTEM FUNCTIONAL TEST) and

the 18 month surveillance extended to 24 months as justified in L13.
This Frequency is consistent with the JAFNPP fuel cycle.

Page 4 of 4 Revision F
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JAFNPP

IMPROVED STANDARD TECHNICAL
SPECIFICATIONS (ISTS) CONVERSION

ITS: 3.3.6.1

Primary Containment Isolation Instrumentation

RETYPED PROPOSED IMPROVED TECHNICAL
SPECIFICATIONS (ITS) AND BASES



3.3 INSTRUMENTATION

Primary Containment Isolation Instrumentation

3.3.6.1 Primary Containment Isolation Instrumentation

LCO 3.3.6.1

APPLICABILITY:

ACTIONS

According to Table 3.3.6.1-1.

3.3.6.1

The primary containment isolation instrumentation for each
Function in Table 3.3.6.1-1 shall be OPERABLE.

1. Penetration flow paths may be unisolated intermittently under

administrative controls.

2. Separate Condition entry is allowed for each channel.

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

CONDITION

REQUIRED ACTION

COMPLETION TIME

12 hours for

A. One or more required A.l Place channel in
channels inoperable. trip. Functions 2.a,
2.b, 2.9, 2.h,
5.e, 5.f, 6.b,
7.a and 7.b
AND
24 hours for
Functions other
than Functions
2.a, 2.b, 2.4,
2.h, 5.e, 5.1,
6.b, 7.a and 7.b
B. One or more Functions B.1 Restore isolation 1 hour
with isolation capability.
capability not
maintained.
(continued)
JAFNPP 3.3-47 Amendment (Rev. F)
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ACTIONS (continued)

Primary Containment Isolation Instrumentation

3.3.6.1

JAFNPP

3.3-48

CONDITION REQUIRED ACTION COMPLETION TIME
Required Action and C.1 Enter the Condition Immediately
associated Completion referenced in
Time of Condition A Table 3.3.6.1-1 for
or B not met. the channel.

As required by D.1 Isolate associated 12 hours
Required Action C.1 main steam line
and referenced in (MSL).
Table 3.3.6.1-1.
OR
D.2.1 Be in MODE 3. 12 hours
AND
D.2.2 Be in MODE 4. 36 hours
As required by E.1 Be in MODE 2. 8 hours
Required Action C.1
and referenced in
Table 3.3.6.1-1.
As required by F.1 Isolate the affected 1 hour
Required Action C.1 penetration flow
and referenced in path(s).
Table 3.3.6.1-1.
. As required by G.1 Isolate the affected | 24 hours
-Required Action C.1 penetration flow
and referenced in path(s).
Table 3.3.6.1-1.
(continued)

Amendment (Rev. F)



ACTIONS (continued)

Primary Containment Isolation Instrumentation

3.3.6.1

CONDITION REQUIRED ACTION COMPLETION TIME
As required by H.1 Be in MODE 3. 12 hours
Required Action C.1
and referenced in AND
Table 3.3.6.1-1.
H.2 Be in MODE 4. 36 hours
OR
Required Action and
associated Completion
Time for Condition F
or G not met.
As required by I.1 Declare associated 1 hour
Required Action C.1 standby 1liquid
and referenced in control subsystem
Table 3.3.6.1-1. (SLC) 1inoperable.
- i
1.2 Isolate the Reactor 1 hour
Water Cleanup System.
As required by J.1 Initiate action to Immediately
Required Action C.1 restore channel to
and referenced 1in OPERABLE status.
Table 3.3.6.1-1. -
OR
J.2 Initiate action to Immediately

isolate the Residual
Heat Removal (RHR)
Shutdown Cooling
System.

JAFNPP

3.3-49

Amendment (Rev. F)
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Primary Containment Isolation Instrumentation

SURVEILLANCE REQUIREMENTS

3.3.6.1

1. Refer to Table 3.3.6.1-1 to determine which SRs apply for each Primary
Containment Isclation 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 provided the

. associated Function maintains isolation capability; and (b) 6 hours for
Functions 2.g, 2.h, 2.1, 7.a, and 7.b.

SURVEILLANCE FREQUENCY

SR 3.3.6.1.1 Perform CHANNEL CHECK. 12 hours
SR 3.3.6.1.2 Perform CHANNEL FUNCTIONAL TEST. 92 days
SR 3.3.6.1.3  ---ccecanincnanaan. NOTE-----cccmemancennn

For Functions 1.f and 2.f, radiation

detectors are excluded.

Perform CHANNEL CALIBRATION. 92 days
SR 3.3.6.1.4 Calibrate the trip units. 184 days
SR 3.3.6.1.5 Perform CHANNEL CALIBRATION. 24 months
SR 3.3.6.1.6 Calibrate the radiation detectors. 24 months
SR 3.3.6.1.7 Perform LOGIC SYSTEM FUNCTIONAL TEST. 24 months

(continued)
JAFNPP 3.3-50 Amendment
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Primary Containment Isolation Instrumentation

SURVEILLANCE REQUIREMENTS (continued)

3.3.6.1

SURVEILLANCE FREQUENCY

SR 3.3.6.1.8  --c-ecceciiiiians NOTE-------c-cneemeeencn-
"n" equals 2 channels for the purpose of
determining the STAGGERED TEST BASIS
Frequency.
Verify the ISOLATION INSTRUMENTATION 24 months on a
RESPONSE TIME is within 1limits. STAGGERED TEST

BASIS
JAFNPP 3.3-51 Amendment

IsiF-322 R|



Primary Containment Isolation Instrumentation
3.3.6.1

Table 3.3.6.1-1 (page 1 of 6)
Primary Containment Isolation Instrumentation

FUNCTION

APPLICABLE
MODES OR
OTHER
SPECIFIED
CONDITIONS

CONDITIONS
REFERENCED
FROM
REQUIRED
ACTION C.1

REQUIRED
CHANNELS
PER TRIP
SYSTEM

SURVEILLANCE
REQUIREMENTS

ALLOWABLE
VALUE

1. Main Steam Line Isolation

a.

Reactor Vessel Water
Level — Low Low Low
(Level 1)

Main Steam Line
Pressure — Low

Main Steam Line
Flow - High

Condenser Vacuum — Low

Main Steam Tunnel Area
Temperature — High

Main Steam Tunnel
Radiation — High

1,2.3 2 D SR > 18 inches

> 825 psig

1,2.3 2 per D SR

MSL SR

< 125.9 psid

> 8 inches
Hg vacuum

1. 2 D SR
2(8)' 3(3) SR

1,2.3 8 D SR < 195°F

< 3 times
Normal Full
Power
Background

1@, (e 2 F SR

(V2]

x
WWWW WWWWW WLWWWW WWWWWwL WWwWwwww wLwwtw
WWWW WWWWW WWWWW WRWWWEW WWWWWw LWL ww
QPDD DOORD DDNND DN ND NORNOD OORROO
PN S NI SR R S T e e i e T e e e
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(continued)

(a) With any turbine stop valve not closed.
(e) With THERMAL POWER < 10% RTP.

JAFNPP

3.3-52 Amendment (Rev. F)
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 2 of 6)
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE
2. Primary Containment
i Isolation
a. Reactor Vessel Water 1.2.3 2 H SR 3.3.6.1.1 2 177 inches
Level - Low (Level 3) SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
b. Drywell Pressure - High 1.2.3 2 H SR 3.3.6.1.1 < 2.7 psig
SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
¢. Containment 1.2.3 1 F SR 3.3.6.1.1 < 450 R/hr
Radiation - High ’ SR 3.3.6.1.2
SR 3.3.6.1.5
SR 3.3.6.1.7
d. Reactor Building (RB) 1.2.3 1 F SR 3.3.6.1.1 < 24,800 cpm
Exhaust SR 3.3.6.1.3
Radiation - High SR 3.3.6.1.7
e. Reactor Vessel Water 1.2.3 2 F SR 3.3.6.1.1 > 18 inches
Level - Low Low Low SR 3.3.6.1.2
(Level 1) SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
f. Main Steam Tunnel 18 2@ 2 F SR 3.3.6.1.1 <3 times
Radiation — High SR 3.3.6.1.3 Normal Full
SR 3.3.6.1.6 Power
SR 3.3.6.1.7 Background
g. Reactor Vessel Water 1.2.3 2 F SR 3.3.6.1.1 > 177 inches
Level —~ Low (Level 3) SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
h. Drywell Pressure — High 1,2.3 Z(D) F SR 3.3.6.1.1 < 2.7 psig
SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
i. RB Exhaust 1.2.3 1® F SR 3.3.6.1.1 < 24,800 cpm
Radiation - High SR 3.3.6.1.3
SR 3.3.6.1.7
(continued)

(b) Only one trip system provided for each associated penetration.
(e) With THERMAL POWER < 10% RTP.
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 3 of 6)
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE
3. High Pressure Coolant
Injection (HPCI) System
- Isolation
1.2,3 1 F SR 3.3.6.1.1 < 168.24
a. HPCI Steam Line SR 3.3.6.1.2 inches of
Flow - High SR 3.3.6.1.4 water dP
SR 3.3.6.1.5
SR 3.3.6.1.7
b. HPCI Steam Supply Line 1.2.3 2 F SR 3.3.6.1.1 > 61 psig and
Pressure — Low SR 3.3.6.1.2 < 90 psig
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
¢. HPCI Turbine 1,2.3 2 F SR 3.3.6.1.3 < 9.9 psig
Exhaust Diaphragm SR 3.3.6.1.7
Pressure - High
d. HPCI Steam Line 1.2,3 1 F SR 3.3.6.1.1 < 160°F
Penetration (Drywell SR 3.3.6.1.2
Entrance) Area SR 3.3.6.1.4
Temperature — High SR 3.3.6.1.5
SR 3.3.6.1.7
e. HPCI Steam Line Torus 1.2.3 1 F SR 3.3.6.1.1 < 160°F
Room Area SR 3.3.6.1.2
Temperature - High SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
f. RHR Heat Exchanger A 1.2.3 1 F SR 3.3.6.1.1 < 170°F
Area Temperature — High SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
g. RHR Heat Exchanger B 1,2.3 1 F SR 3.3.6.1.1 < 170°F
Area Temperature — High - SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
h. RB Southwest Area of 1.2.3 1 F SR 3.3.6.1.1 < 144°F
Elevation 272°' SR 3.3.6.1.2
Temperature — High SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
i. RB Southeast Area of 1,2.3 1 F SR 3.3.6.1.1 < 144°F
Elevation 272' SR 3.3.6.1.2
Temperature - High SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
(continued)
JAFNPP 3.3-54 Amendment (Rev. F)



Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 4 of 6) )
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE
3. HPCI System Isolation
_ (continued)
j. HPCI Equipment Area 1.2.3 2 F SR 3.3.6.1.1 < 144°F
Temperature - High SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
4. Reactor Core Isolation
Cooling (RCIC) System
Isolation
a. RCIC Steam Line 1,2,3 1 F SR 3.3.6.1.1 < 272.26 inches
Flow - High SR 3.3.6.1.2 of water dP
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
b. RCIC Steam Supply 1.2.3 2 F SR 3.3.6.1.1 > 58 psig and
Line Pressure — Low SR 3.3.6.1.2 < 93 psig
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
¢. RCIC Turbine 1.2,3 2 F SR 3.3.6.1.3 < 5 psig
Exhaust Diaphragm SR 3.3.6.1.7
Pressure - High
d. RCIC Steam Line 1.2,3 1 F SR 3.3.6.1.1 < 160°F
Penetration (Drywell SR 3.3.6.1.2
Entrance) Area SR 3.3.6.1.4
Temperature — High SR 3.3.6.1.5
SR 3.3.6.1.7
e. RCIC Steam Line Torus 1.2.3 1 F SR 3.3.6.1.1 < 160°F
Room Area SR 3.3.6.1.2
Temperature - High SR 3.3.6.1.4
- SR 3.3.6.1.5
SR 3.3.6.1.7
f. RCIC Egquipment Area 1.2.3 2 F SR 3.3.6.1.1 s 144°F
Temperature - High SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
(continued)
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 5 of 6)
. Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED  REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE
5. Reactor Water Cieanup
~ (RWCU) System Isolation
a. RWCU Suction Line 1,2,3 1 F SR 3.3.6.1.3 < 143.98°F
Penetration Area SR 3.3.6.1.7
Temperature - High
b. RWCU Pump Area
Temperature — High
Pump A - 1,2.3 1 F SR 3.3.6.1.3 < 164.98°F
SR 3.3.6.1.7
Pump B 1,2.3 1 F SR 3.3.6.1.3 < 174.98°F
SR 3.3.6.1.7
c. RWCU Heat 1.2.3 1 F SR 3.3.6.1.3 s 154 98°F
Exchanger Room Area SR 3.3.6.1.7
Temperature - High
d. SLC System Initiation 1.2 2(®) I SR 3.3.6.1.7 NA
e. Reactor Vessel Water 1.2,3 2 F SR 3.3.6.1.1 > 177 1inches
Level - Low (Level 3) SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
f. Drywell 1.2,3 2 F SR 3.3.6.1.1 s 2.7 psig
Pressure — High SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
6. Shutdown Cooling System
Isolation
a. Reactor 1,2.3 1 F SR 3.3.6.1.3 < 74 psig
Pressure — High - SR 3.3.6.1.7
b. Reactor Vessel Water 3.4,5 2(d J SR 3.3.6.1.1 2 177 inches
Level - Low (Level 3) SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7

(continued)

(c) SLC System Initiation only inputs into one of the two trip systems and only isolates one valve in the
RWCU suction and return line.

(d) Only one trip system required in MODES 4 and 5 when RHR Shutdown Cooling System integrity maintained.
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Primary Containment Isolation Instrumentation

3.3.6.1
Table 3.3.6.1-1 (page 6 of 6) ,
Primary Containment Isolation Instrumentation
APPLICABLE CONDITIONS
MODES OR REQUIRED REFERENCED
OTHER CHANNELS FROM
SPECIFIED PER TRIP REQUIRED SURVEILLANCE ALLOWABLE
FUNCTION CONDITIONS SYSTEM ACTION C.1 REQUIREMENTS VALUE
7. Traversing Incore Probe
_ System Isolation
a. Reactor Vessel Water 1,2,3 2 G SR 3.3.6.1.1 > 177 inches
Level ~ Low (Level 3) SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
b. Drywell Pressure — 1.2.3 2 G SR 3.3.6.1.1 < 2.7 psig
High SR 3.3.6.1.2
SR 3.3.6.1.4
SR 3.3.6.1.5
SR 3.3.6.1.7
JAFNPP 3.3-57 Amendment (Rev. F)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

B 3.3 INSTRUMENTATION

B 3.3.6.1 Primary Containment Isolation Instrumentation

BASES

BACKGROUND

The primary containment isolation instrumentation
automatically initiates closure of appropriate primary
containment isolation valves (PCIVs). The function of the
PCIVs, in combination with other accident mitigation
systems, is to limit fission product release during and
following postulated Design Basis Accidents (DBAs). Primary
containment isolation within the time 1limits specified for
those isolation valves designed to close automatically
ensures that the release of radioactive material to the
environment will be consistent with the assumptions used in
the analyses for a DBA.

The isolation instrumentation includes the sensors, logic
circuits, relays, and switches that are necessary to cause
initiation of primery containment and reactor coolant
pressure boundary (RCPB) isolation. Most channels include
electronic equipment (e.g., trip units) that compares
measured input signals with pre-established setpoints. When
the setpoint is exceeded, the channel output relay actuates,
which then outputs a primary containment isolation signal to
the isolation logic. Functional diversity is provided by
monitoring. a wide range of independent parameters. The
input parameters to the isolation logics are (a) reactor
vessel water level, (b) main steam line (MSL) pressure,

(c) MSL flow, (d) condenser vacuum, (e) main steam tunnel
area temperatures, (f) main steam tunnel radiation,

(g) drywell pressure, (h) containment radiation, (i) reactor
building exhaust radiation, (j) high pressure coolant
injection HPCI and reactor core isolation cooling (RCIC)
steam 1ine flow, (k) HPCI and RCIC steam line pressure,

(1) HPCI and RCIC turbine exhaust diaphragm pressure,

(m) HPCI and RCIC area temperatures, (n) reactor water
cleanup (RWCU) area temperature, (o) Standby Liquid Control
(SLC) System initiation, and (p) reactor pressure.

Redundant sensor input signals from each parameter are
provided for initiation of isolation. The only exception is
SLC System initiation.

Primary containment isolation instrumentation has inputs to
the trip logic of the isolation functions listed below.

(continued)
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BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND
(continued)

1. Main Steam Line Isolation

Most MSL Isolation Functions receive inputs from four
channels. The outputs from these channels are combined in a
one-out-of-two taken twice logic to initiate isolation of
all main steam isolation valves (MSIVs). The outputs from
the same channels are arranged into two two-out-of-two logic
trip systems to isolate all MSL drain valves. The MSL drain
line has two isolation valves with one two-out-of-two logic
system associated with each valve.

The exceptions to this arrangement are the Main Steam Line
Flow—High, Main Steam Tunnel Temperature—High and the Main
Steam Tunnel Radiation-High Functions. The Main Steam Line
Flow-High Function uses 16 flow channels, four for each
steam line. One channel from each steam Tine inputs to one
of the four trip channels. Two trip channels make up each
trip system and both trip systems must trip to cause an MSL
isolation. Each trip channel has four inputs (one per MSL),
any one of which will trip the trip channel. The trip
channels are arranged in a one-out-of-two taken twice logic.
This is effectively a one-out-of-eight taken twice logic
arrangement to initiate isolation of the MSIVs. Similarly,
the 16 flow channels are connected into two two-out-of-two
logic trip systems (effectively, two one-out-of-four twice
logic), with each trip system isolating one of the two MSL
drain valves on the associated steam line. The Main Steam
Tunnel Temperature—High Function receives input from 16
channels. The logic is arranged similar to the Main Steam
Line Flow—High Function. The Main Steam Tunnel
Radiation-High Function receives inputs from four channels.
The outputs from the channels are arranged into two two-out-
of-two logic trip systems and isolates the MSL drain valves.
This Function does not provide an MSIV isolation signal.
Each trip system is associated with one MSL drain vaive with
a two-out-of-two logic.

2. Primary Containment Isolation

The Reactor Vessel Water Level —Low (Level 3) and Drywell
Pressure—High Primary Containment Isolation Functions
(Functions 2.a and 2.b) receive inputs from four channels.
Normally the outputs from these channels are arranged into
two two-out-of-two logic trip systems. One trip system

(continued)
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BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND

2. Primary Containment Isolation (continued)

initiates isolation of all inboard primary containment
isolation valves, while the other trip system initiates
isolation of all outboard primary containment isolation
valves. Each logic closes one of the two valves on each
penetration, so that operation of either logic isolates the
penetration. The exception to this arrangement for the
Reactor Vessel Water Level —Low (Level 3) and Drywell
Pressure —High Functions (Functions 2.g and 2.h) are with
certain penetration flow paths (i.e., hydrogen/oxygen sample
supply and return valves, and gaseous/particulate sample
supply and return valves). For these penetration flow paths
only one logic trip system closes two valves in each flow
path as noted by footnote (b) to Table 3.3.6.1-1. The
design is acceptable since it helps ensure post-accident
sampling capability is maintained. The remainder of the
penetration flow paths isolated by the Reactor Vessel Water
Level —Low (Level 3) and Drywell Pressure-High Functions
(Functions 2.a and 2.b) are extensive and are identified in
Reference 1.

The Containment Radiation-High Function (Function 2.c)
includes two channels, whose outputs are arranged in two
one-out-of-one logic trip systems. Each trip system
isolates one valve per associated penetration, so that
operation of either logic isolates the penetration. The
penetration flow paths isolated by this Function include the
drywell and suppression chamber vent and purge valves.

The Reactor Building Exhaust Radiation-High Function
(Function 2.d) includes two channels, whose outputs are
arranged in two one-out-of-one logic trip systems. Each
trip system normally isolates one valve per associated
penetration, so that operation of either logic isolates the
penetration. The exception to this arrangement for the
Reactor Building Exhaust Radiation-High Function (Function
2.1) are with certain penetration flow paths (i.e.,
hydrogen/oxygen sample supply and return vaives, and
gaseous/particulate sample supply and return valves). In
these penetration flow paths, both valves are isolated by
the same logic trip system, as noted by footnote (b) to
Table 3.3.6.1-1. The design is acceptable since it helps
ensure post-accident sampling capability is maintained. The
penetration flow paths isolated by the Reactor Building

(continued)
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BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND

2. Primary Containment Isolation (continued)

Exhaust Radiation-High Function are extensive and are
identified in Reference 1. The Reactor Vessel Water —Low
Low Low (Level 1) and the Main Steam Line Radiation-High
Functions (Functions 2.e and 2.f) both have four channels,
whose outputs are arranged into two two-out-of-two logic
trip systems for each Function. One trip system initiates
isolation of the associated inboard isolation valves, while
the other trip system initiates the isolation of the
associated outboard valves. The penetration flow path
15?1ated by these Functions is the recirculation loop sample
valves.

3, 4. High Pressure Coolant Injection System Isolation and
Reactor Core Isolation Cooling System Isolation

Most Functions that isolate HPCI and RCIC receive input from
two channels, with each channel in one trip system using a
one-out-of-one logic. Each trip system for HPCI and RCIC
closes the associated steam supply valves. Each HPCI trip
system closes the associated pump suction isolation valve.
One HPCI trip system and both RCIC trip systems will also
initiate a turbine trip which in turn closes the main pump
minimum flow isolation valve and pump discharge to reactor
isolation valve.

The exceptions are the HPCI and RCIC Turbine Exhaust
Diaphragm Pressure—High, Steam Supply Line Pressure—Low,
and the Equipment Area Temperature-High Functions
(Functions 3.b through 3.j and 4.b through 4.f). These
Functions receive inputs from four channels. The outputs
from the turbine exhaust diaphragm pressure and steam supply
pressure channels are each connected to two two-out-of-two
trip systems. The output of each equipment area temperature
channel 1is connected to one trip system so that any channel
will trip its associated trip system. This arrangement is
consistent with all other area temperature Functions, 1in
that any channel will trip its associated trip system.

(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND
(continued)

5. Reactor Water Cleanup System Isolation

The Reactor Vessel Water Level —Low (Level 3) and Drywell
Pressure —High Isolation Functions (Functions 5.e and 5.f)
receive input from four channels. The outputs from these
channels are connected into two two-out-of-two trip systems
for each function. The SLC System Initiation Function
(Function 5.d) receives input from two channels, with both
channels providing input to one trip system. Any channel
will initiate the trip logic. The Function is initiated by
placing the SLC System initiation switch in any position
other than stop (start system A or start system B).
Therefore, a channel is defined as the circuitry required to
trip the trip logic when the switch is in position start
system A or start system B. The Area Temperature-High
Functions (Functions 5.a, 5.b and 5.c) receive input from
eight temperature monitors, four to each trip system. These
are configured so that any one input will trip the
associated trip system. Each of the two trip systems is
connected to one of the two valves on the RWCU suction
penetration and only one trip system is connected to the
RWCU return penetration outboard valve. The trip system
associated with the SLC System Initiation Function is
connected to the outboard RWCU suction valve and the
outboard RWCU return penetration valve.

6. Shutdown Cooling System Isolation

The Reactor Vessel Water Level —Low (Level 3) Function
(Function 6.b) receives input from four reactor water level
channels. The outputs from the reactor vessel water level
channels are connected to two two-out-of-two trip systems.
Each of the two trip systems is connected to one of the two
valves on the RHR shutdown cooling pump suction penetration
and on one of the two inboard LPCI injection valves if in
shutdown cooling mode. The Reactor Pressure—High Function
(Function 6.a) receives input from two channels, with each
channel providing input into each trip system using a
one-out-of-two logic. However, only one channel input is
required to be OPERABLE for a trip system to be considered
OPERABLE. Each of the two trip systems is connected to one
of the two valves on the shutdown cooling pump suction
penetration.

(continued)

JAFNPP

B 3.3-153 Revision 0



BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

BACKGROUND
(continued)

7. Traversing Incore Probe System Isolation

The Reactor Vessel Water Level —Low, Level 3 Isolation
Function receives input from two reactor vessel Tevel
channels. The outputs from the reactor vessel water level
channels are connected into one two-out-of-two logic trip
system. The Drywell Pressure —High Isolation function
receives input from two drywell pressure channels. The
outputs from the drywell pressure channels are connected
into one two-out-of-two logic trip system.

When either Isolation Function actuates, the TIP drive
mechanisms will withdraw the TIPs, if inserted, and close
the inboard TIP system isolation ball valves when the TIPs
are fully withdrawn. The outboard TIP system isolation
valves are manual shear valves.

TIP System Isolation Functions isolate the inboard isolation
ball valves.

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

The isolation signals generated by the primary containment
isolation instrumentation are implicitly assumed in the
safety analyses of References 2 and 3 to initiate closure
of valves to 1imit offsite doses. Refer to LCO 3.6.1.3,
"Primary Containment Isolation Valves (PCIVs)," Applicable
Safety Analyses Bases for more detail of the safety
analyses.

Primary containment isolation instrumentation satisfies
Criterion 3 of 10 CFR 50.36(c)(2)(ii) (Ref. 4). Certain
instrumentation Functions are retained for other reasons and
are described below in the individual Functions discussion.

The OPERABILITY of the primary containment instrumentation
is dependent on the OPERABILITY of the individual
instrumentation channel Functions specified 1in

Table 3.3.6.1-1. Each Function must have a required number
of OPERABLE channels, with their setpoints within the
specified Allowable Values, where appropriate. A channel is
inoperable if its actual trip setpoint is not within its
required Allowable Value. The actual setpoint is calibrated
consistent with applicable setpoint methodology assumptions.
Each channel must also respond within its assumed response
time, where appropriate.

(continued)
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Primary Containment Isolation Instrumegtgtion
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, AND
APPLICABILITY
(continued)

Allowable Values are specified for each Primary Containment
Isolation 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. 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 1imits 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).

Certain Emergency Core Cooling Systems (ECCS) and RCIC
valves (e.g., minimum flow) also serve the dual function of
automatic PCIVs. The signals that isolate these valves are
also associated with the automatic initiation of the ECCS
and RCIC. The instrumentation requirements and ACTIONS
associated with these signals are addressed in LCO 3.3.5.1,
"Emergency Core Cooling Systems (ECCS) Instrumentation,” and
LCO 3.3.5.2, "Reactor Core Isolation Cooling (RCIC) System
Instrumentation,” and are not included in this LCO.

In general, the individual Functions are required to be
OPERABLE in MODES 1, 2, and 3 consistent with the
Applicability for LCO 3.6.1.1, "Primary Containment."
Functions that have different Applicabilities are discussed
below in the individual Functions discussion.

(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

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

Main Steam Line Isolation

1.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.
Therefore, isolation of the MSIVs and other interfaces with
the reactor vessel occurs to prevent offsite dose limits
from being exceeded. The Reactor Vessel Water Level —Low
Low Low (Level 1) Function is one of the many Functions
assumed to be OPERABLE and capable of providing isolation
signals. The Reactor Vessel Water Level -Low Low Low
(Level 1) Function associated with isolation is assumed in
the analysis of the recirculation 1ine break (Ref. 2). The
isolation of the MSLs on Leveil 1 supports actions to ensure
that offsite dose 1imits are not exceeded for a DBA.
Reactor vessel water level 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
Teg) in the vessel. Four channels of Reactor Vessel Water
Level —Low Low Low (Level 1) Function are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Reactor Vessel Water Level —Low Low Low (Level 1)
Allowable Value is chosen to ensure that the MSLs isolate on
a potential loss of coolant accident (LOCA) to prevent
offsite doses from exceeding 10 CFR 100 limits. In
addition, the setting is low enough to allow the removal of
heat from the reactor for a predetermined time following a
scram, prevent isolation or a partial loss of feedwater and
to reduce challenges to the safety/relief valves (S/RVs).
The Allowable Value is the water level above a zero
reference Tevel 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. 13).

This Function isolates the MSIVs and MSL drain valves.

(continued)
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Primary Containment Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1.b. Main Steam Line Pressure-—Low

Low MSL pressure indicates that there may be a problem

with the turbine pressure regulation, which could result in
a low reactor vessel water level condition and the RPV
cooling down at a rate greater than 100°F/hr if the pressure
loss is allowed to continue. The Main Steam Line

Pressure —Low Function is directly assumed in the analysis
of the pressure regulator failure (Ref. 3). For this event,
the closure of the MSIVs ensures that the RPV temperature
change Tlimit (100°F/hr) is not reached. In addition, this
Function supports actions to ensure that Safety

Limit 2.1.1.1 is not exceeded. (This Function closes the
MSIVs prior to pressure decreasing below 785 psig, which
results in a scram due to MSIV closure, thus reducing
reactor power to < 25% RTP.)

The MSL Tow pressure signals are initiated from four
transmitters that are connected to the MSL pressure
averaging manifold. The transmitters are arranged suchthat,
even though physically separated from each other, each
transmitter is able to detect Tow MSL pressure. Four
channels of Main Steam Line Pressure-Low Function are
available and are required to be OPERABLE to ensure that no
?1ng1e instrument failure can preclude the isolation
unction.

The Allowable Value was selected high enough to detect a
pressure regulator malfunction and prevent excessive RPV
depressurization. In addition, the setting is Tow enough to
prevent spurious isolations.

The Main Steam Line Pressure- Low Function is only required
to be OPERABLE in MODE 1 since this is when the assumed
transient can occur (Ref. 2). This Function is
automatically bypassed when the reactor mode switch is not
in the run position.

This Function isolates the MSIVs and MSL drain valves.

1.c. Main Steam Line Flow-High

Main Steam Line Flow—High is provided to detect a break of
the MSL and to initiate closure of the MSIVs. If the steam
were allowed to continue flowing out of the break, the

reactor would depressurize and the core could uncover. If

(continued)
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1.c. Main Steam Line Flow-High (continued)

the RPV water level decreases too far, fuel damage could
occur. Therefore, the isolation is initiated on high flow
to prevent or minimize core damage. The Main Steam Line
Flow—High Function is directly assumed in the analysis of
the main steam 1ine break (MSLB) (Ref. 3). The isolation
action, along with the scram function of the Reactor
Protection System (RPS), ensures that the fuel peak cladding
temperature remains below the limits of 10 CFR 50.46 and
offsite doses do not exceed the 10 CFR 100 Timits.

The MSL flow signals are initiated from 16 transmitters that
are connected to the four MSLs. The transmitters are
arranged such that, even though physically separated from
each other, all four connected to one MSL would be able to
detect the high flow. Four channels of Main Steam Line
Flow-High Function for each unisolated MSL (two channels
per trip system) are available and are required to be
OPERABLE so that no singie instrument failure will preclude
detecting a break in any individual MSL.

The Allowable Value 1is chosen to ensure that offsite dose
1imits are not exceeded due to the break. In addition, the
setting is high enough to permit the isolation of one main
steam Tine at reduced power without causing an automatic
isolation of the steam lines yet low enough to permit early
detection of a gross steam line break.

This Function isolates the MSIVs and MSL drain valves.

1.d. Condenser Vaqpum-Low

The Condenser Vacuum-Low Function is provided to prevent
overpressurization of the main condenser in the event of a
loss of the main condenser vacuum. Since the integrity of
the condenser is an assumption in offsite dose calculations,
the Condenser Vacuum-—Low Function is assumed to be OPERABLE
and capable of initiating closure of the MSIVs. The closure
of the MSIVs is initiated to prevent the addition of steam
that would lead to additional condenser pressurization and
possible rupture of the diaphragm installed to protect the
turbine exhaust hood, thereby preventing a potential
radiation leakage path following an accident.

(continued)

JAFNPP

B 3.3-158 Revision 0 (Rev. F)



BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY

1.d. Condenser Vacuum-Low (continued)

Condenser vacuum pressure signals are derived from four
pressure transmitters that sense the pressure in the
condenser. Four channels of Condenser Vacuum-Low Function
are available and are required to be OPERABLE to ensure that
no single instrument failure can preclude the isolation,
function.

The Allowable Value is chosen to prevent damage to the
condenser due to pressurization, thereby ensuring its
integrity for offsite dose analysis. As noted (footnote (a)
to Table 3.3.6.1-1), the channels are not required to be
OPERABLE in MODES 2 and 3 when all turbine stop valves
(TSVs) are closed, since the potential for condenser
overpressurization is minimized. The Function is
automatically bypassed when the reactor mode switch is not
in the run position and when all TSVs are closed.

This Function isolates the MSIVs and MSL drain valves.

1.e. Main Steam Tunnel Area Temperature —High

Main Steam Tunnel Area temperature is provided to detect
abreak in a main steam line and provides diversity to the
high flow instrumentation. High temperature in the main
steam tunnel outside the primary containment could indicate
a break in a main steam line. The automatic closure of the
MSIVs and MSL drains, prevents excessive loss of reactor
coolant and the release of significant amounts of
radioactive material from the reactor coolant pressure
boundary. The isolation occurs when a very small leak has
occurred. If the small leak is allowed to continue without
isolation, offsite dose limits may be reached. However,
credit for these instruments is not taken in any transient
or accident analysis in the UFSAR, since bounding analyses
are performed for large breaks, such as MSLBs.

Main Steam Tunnel Area temperature signals are initiated
from resistance temperature detectors (RTDs) located in the
area being monitored. Sixteen channels of Main Steam Tunnel
Temperature —High Function are available and are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.
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l.e. Main Steam Tunnel Area Temperature-High (continued)

The Allowable Value is chosen high enough above the
temperature expected during power operations to avoid
spurious isolation, yet Tow enough to provide early
indication of a steam 1ine break.

These Functions isolate the MSIVs and MSL drain valves.

1.f. Main Steam Tunnel Radiation-High

The Main Steam Tunnel Radiation-High isolation signal has
been removed from the MSIV isolation logic circuitry (Ref.
1); however, this isolation Function has been retained for
the MSL drains valves (and other valves discussed under 2.f)
to ensure that the assumptions utilized to determine that
acceptable offsite doses resulting from a control rod drop
accident (CRDA) are maintained.

Main Steam Tunnel Radiation-High signals are generated from
four radiation elements and associated monitors, which are
Tocated near the main steam lines in the steam tunnel. Four
instrumentation channels of the Main Steam Line
Radiation—High Function are available and required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be low enough that a
high radiation trip results from the fission products
released in the CRDA. In addition, the setting is adjusted
high enough above the background radiation level in the
vicinity of the main steam lines so that spurious trips are
avoided at rated power. As noted (footnote (e) to Table
3.3.6.1-1), the channels are only required to be OPERABLE in
MODES 1 and 2 with THERMAL POWER is < 10%. When THERMAL
POWER is ) 10% RTP, there is no possible control rod
configuration that results in a control rod worth that could
exceed the fuel damage limit during a CRDA (Refer to the
Bases for Function 2 (Rod Worth Minimizer) of LCO 3.3.2.1,
"Control Rod Block Instrumentation”). In MODES 3 and 4, all
control rods are required to be inserted into the core;
therefore, a CRDA cannot occur. In MODE 5, since only a
single control rod can be withdrawn from a core cell
containing fuel assemblies, adequate SDM ensures that the
consequences of a CRDA are acceptable, since the reactor
will be subcritical.

This Function isolates the MSL drain valves.
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Primary Containment Isolation

2.a., 2.9. Reactor Vessel Water Level —Low (Level 3)

Low RPV water level indicates that the capability to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
1imit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose 1imits of 10 CFR 100 are not exceeded.

The Reactor Vessel Water Level —Low (Level 3) Function
associated with isolation is implicitly assumed in the UFSAR
analysis as these leakage paths are assumed to be isolated
post LOCA.

Reactor Vessel Water Level —Low (Level 3) signals are
initiated from 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. For Function 2.a, four
channels of Reactor Vessel Water Level —Low (Level 3)
Function are available and are required to be OPERABLE to
ensure that no single instrument failure can preclude the
isolation function. For Function 2.g. two channels of
Reactor Vessel Water Level —Low (Level 3) are required to be
OPERABLE for each hydrogen/oxygen and gaseous/particulate
sample supply and return penetration to ensure these
penetrations can be isolated.

The Reactor Vessel Water Level —Low (Level 3) Allowable
Value was selected to initiate isolation at the earliest
indication of a possible break in the RCPB. However, the
setting is adjusted far enough to avoid spurious isolation.
The Allowable Value is chosen to be the same as the RPS
Level 3 scram Allowable Value (LCO 3.3.1.1), since isolation
of these valves is not critical to orderly plant shutdown.
The Allowable Value is referenced from a level of water
352.56 inches above the lowest point in the inside bottom of
the reactor pressure vessel and also corresponds to the top
of a 144 inch fuel column (Ref. 13).

This Function isolates the valves listed in Reference 1.
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(continued)

2.b., 2.h. Drywell Pressure—High

High drywell pressure can indicate a break in the RCPB
Primary containment. The isolation of some of the primary
containment isolation valves on high drywell pressure
supports actions to ensure that offsite dose 1imits of

10 CFR 100 are not exceeded. The Drywell Pressure-High
Function, associated with isolation of the primary
containment, is implicitly assumed in the UFSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. For
Function 2.b, four channels of Drywell Pressure-High are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function. For Function 2.h, two channels of
Drywel1Pressure ~High are required to be OPERABLE for each
hydrogen/oxygen and gaseous/particulate sample supply and
ret¥rg genetration to ensure these penetrations can be
isolated.

The Allowable Value was selected to be as low as possible
without inducing spurious triBs. The Allowable Value is
chosen to be the same as the RPS Drywell Pressure—High
Allowable Value (LCO 3.3.1.1), since this may be indicative
of a LOCA inside primary containment.

This Function isolates the valves listed in Reference 1.

2.c. Containment Radiation-—High

High containment radiation indicates possible gross failure
of the fuel cladding. Therefore, when Containment
Radiation~-High is detected, an isolation is initiated to
limit the release of fission products. However, this
Function is not assumed in any accident or transient
analysis in the UFSAR because other leakage paths (e.g.,
MSIVs) are more limiting.

The containment radiation signals are initiated from
radiation detectors that are located in the drywell. Two
channels of Containment Radiation-High Function are
available and are required to be OPERABLE to ensure that no
iingig instrument failure can preclude the isolation
unction.
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2.c. Containment Radiation-High (continued)

The Allowable Value is low enough to promptly detect gross
failures in the fuel cladding. However, the setting is high
enough to avoid spurious isolation.

This Function isolates the containment vent and purge
valves.

2.d., 2.i. Reactor Building Exhaust Radiation-High

High reactor building exhaust radiation is an indication of
possible gross failure of the fuel cladding. The release
may have originated from the primary containment due to a
break in the RCPB. When Reactor Building Exhaust
Radiation—-High is detected, valves whose penetrations
communicate with the primary containment atmosphere are
isolated to Timit the release of fission products. However,
this Function is not assumed in any accident or transient
analysis in the UFSAR because other leakage paths (e.g.,
MSIVs) are more limiting.

The Reactor Building Exhaust Radiation-—High signals are
initiated from radiation detectors that monitor the
ventilation exhaust piping coming from the reactor building.
The signal from each detector is input to an individual
monitor whose trip outputs are assigned to an isolation
channel. For Function 2.d, two channels of the Reactor
Building Exhaust Radiation-High Function are available and
are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function. For
Function 2.7, one channel of Reactor Building Exhaust
Radiation-High is required to be OPERABLE for each
hydrogen/oxygen and gaseous/particulate sample supply and
retgrn genetration to ensure these penetrations can be
isolated.

The Allowable Values are chosen to promptly detect gross
failure of the fuel cladding and are set in accordance with
the Offsite Dose Calculation Manual (ODCM). The setting is
high enough to avoid spurious isolations.

These Functions isolate the drywell and suppression chamber
vent and purge valves, hydrogen/oxygen sample and return
valves, and gaseous/particulate sample and return valves as
well as other valves listed in Reference 1.

(continued)

JAFNPP

B 3.3-163 Revision 0 (Rev. F)



BASES

Primary Containment Isolation Instrumegtgtgon
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

2.e. 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.
Therefore, isolation of the recirculation loop sample valves
occurs to prevent offsite dose limits from being exceeded.
The Reactor Vessel Water Level —Low Low Low (Level 1)
Function is one of the many Functions assumed to be OPERABLE
and capable of providing isolation signals. The Reactor
Vessel Water Level—Low Low Low (Level 1) Function
associated with isolation is assumed in the analysis of the
recirculation 1ine break (Ref. 3). The isolation of the
recirculation Toop sample valves on Level 1 supports actions
to ensure that offsite dose Timits are not exceeded for a
DBA.

Reactor vessel water level 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 available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Reactor Vessel Water Level —Low Low Low (Level 1)
Allowable Value is chosen to ensure that the recirculation
loop sample valves close on a potential loss of coolant
accident (LOCA) to prevent offsite doses from exceeding

10 CFR 100 1imits. 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. 13).

This Function isolates the recirculation Toop sample valves.

2.f. Main Steam Tunnel Radiation-High

The Main Steam Tunnel Radiation-High isolation signal has
been removed from the MSIV isolation logic circuitry (Ref.
1); however, this isolation Function has been retained for
the recirculation loop sample valves to ensure that the
assumptions utilized to determine that acceptable offsite
doses resulting from a CRDA are maintained.
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2.f. Main Steam Tunnel Radiation-High (continued)

Main Steam Tunnel Radiation-High signals are generated from
four radiation elements and associated monitors, which are
located near the main steam lines in the steam tunnel. Four
Instrumentation channels of the Main Steam Tunnel
Radiation-—-High Function are available and required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Value was selected to be Tow enough that a
high radiation trip results from the fission products
released in the Design Basis CRDA. In addition, the setting
is adjusted high enough above the background radiation level
in the vicinity of the main steam lines so that spurious
trips are avoided at rated power. As noted (footnote (e) to
Table 3.3.6.1-1), the channels are only required to be
OPERABLE in MODES 1 and 2 with THERMAL POWER 1is < 10%. When
THERMAL POWER is > 10% RTP, there is no possible control rod
configuration that results in a control rod worth that could
exceed the fuel damage 1imit during a CRDA (Refer to the
Bases for Function 2 (Rod Worth Minimizer) of LCO 3.3.2.1).
In MODES 3 and 4, all control rods are required to be
inserted into the core; therefore, a CRDA cannot occur. In
MODE 5, since only a single control rod can be withdrawn
from a core cell containing fuel assemblies, adequate SDM
ensures that the consequences of a CRDA are acceptable,
since the reactor will be subcritical.

This Function isolates the recirculation loop sample valves.
High Pressure Coolant Injection and Reactor Core Isolation
Cooling Systems Isolation

3.a., 4.a. HPCI and RCIC Steam Line Flow-High

Steam Line Flow-High Functions are provided to detect a
break of the RCIC or HPCI steam lines and initiate closure
of the steam 1ine isolation valves of the appropriate
system. If the steam is allowed to continue flowing out of
the break, the reactor will depressurize and the core can
uncover. Therefore, the isolations are initiated on high
flow to prevent or minimize core damage. The isolation
action, along with the scram function of the RPS, ensures
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3.a., 4.a. HPCI and RCIC Steam Line Flow-High (continued)

that the fuel peak cladding temperature remains below the
Timits of 10 CFR 50.46. Specific credit for these Functions
is not assumed in any UFSAR accident analyses since the
bounding analysis is performed for large breaks such as
recirculation and MSL breaks. However, these instruments
prevent the RCIC or HPCI steam line breaks from becoming
bounding.

The HPCI and RCIC Steam Line Flow-High signals are
initiated from transmitters (two for HPCI and two for RCIC)

that are connected to the system steam lines. Two channels

of both HPCI and RCIC Steam Line Flow-High Functions are
available and are required to be OPERABLE to ensure that no
?1ng1e instrument failure can preclude the isolation
unction.

The Allowable Values are chosen to be low enough to ensure a
timely detection of a turbine steam 1ine break so that the
trip occurs to prevent fuel damage and maintains the MSLB
event as the bounding event. The setting is adjusted high
enough to avoid spurious isolations during HPCI and RCIC
startups.

These Functions isolate the valves, as appropriate, as
listed in Reference 1.

3.b., 4.b. HPCI and RCIC Steam Supply Line Pressure - Low

Low steam pressure indicates that the pressure of the steam
in the HPCI or RCIC turbine may be too low to continue
operation of the associated system's turbine. These
isolations are for equipment protection and are not assumed
in any transient or accident analysis in the UFSAR.

However, they also provide a diverse signal to indicate a

possible system break. These instruments are included in

Technical Specifications (TS) because of the potential for
risk due to possible failure of the instruments preventing
HPCI and RCIC initiations (Ref. 5).

The HPCI and RCIC Steam Supply Line Pressure-Low signals
are initiated from transmitters (four for HPCI and four for
RCIC) that are connected to the system steam 1ine. Four
channels of both HPCI and RCIC Steam Supply Line
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3.b., 4.b. HPCI and RCIC Steam Supply Line Pressure —Low
(continued)

Pressure—-Low Functions are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. The Allowable Values are
selected to be high enough to prevent damage to the system's
turbine and low enough to ensure HPCI and RCIC Systems
remain OPERABLE.

These Functions isolate the valves, as appropriate, as
Tisted in Reference 1.

3.c., 4.c. HPCI and RCIC Turbine Exhaust Diaphragm
Pressure —High

High turbine exhaust diaphragm pressure could indicate that
the turbine rotor is not turning, or there is a broken
turbine blading or shrouding, thus allowing reactor pressure
to act on the turbine exhaust 1ine. The system is isolated
to prevent overpressurization of the turbine exhaust line.
These isolations are for equipment protection and are not
assumed in any transient or accident analysis in the UFSAR.
These instruments are included in the TS because of the
potential for risk due to possible failure of the
instruments preventing HPCI and RCIC initiations (Ref. 5).

The HPCI and RCIC Turbine Exhaust Diaphragm Pressure-High
signals are initiated from switches (four for HPCI and four
for RCIC) that are connected to the area between the rupture
diaphragms on each system's turbine exhaust 1ine. Four
channels of both HPCI and RCIC Turbine Exhaust Diaphragm
Pressure —High Functions are available and are required to
be OPERABLE to ensure that no single instrument failure can
preclude the isolation function.

The Allowable Values are high enough to prevent damage to
low pressure components in the turbine exhaust pathway. The
settings are adjusted low enough to avoid isolation of the
system's turbine.

These Functions isolate the valves, as appropriate, as
listed in Reference 1.
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(continued)

3.d., 3.e., 3.f., 3.9., 3.h., 3.i., 3.j., 4.d., 4.e., 4.1.
HPCI and RCIC Area Temperature —High

HPCI and RCIC Area temperatures are provided to detect a
leak from the associated system steam piping. The isolation
occurs when a very small leak has occurred and is diverse to
the high flow instrumentation. If the small leak is allowed
to continue without isolation, offsite dose limits may be
reached. These Functions are not assumed in any UFSAR
transient or accident analysis, since bounding analyses are
performed for large breaks such as recirculation or MSL
breaks.

Area Temperature-High signals are initiated from resistance
temperature detectors (RTDs) that are appropriately located
to protect the system that is being monitored. Two
instruments monitor each area for a total of 16 channels for
HPCI and 8 channels for RCIC. Al1l channels for each HPCI
and RCIC Area Temperature —High Function are available and
are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function.

The Allowable Values are set high enough above normal
operating levels to avoid spurious operation but low enough
to provide timely detection of a steam leak.

These Functions isolate the valves, as appropriate, as
listed in Reference 1.

Reactor Water Cleanup (RWCU) System Isolation
5.a., 5.b., and 5.c. RWCU Area Temperatures —High

RWCU area temperatures are provided to detect a leak from
the RWCU System. The isolation occurs even when very small
leaks have occurred. If the small leak continues without
isolation, offsite dose limits may be reached. Credit for
these instruments is not taken in any transient or accident
analysis in the UFSAR, since bounding analyses are performed
for large breaks such as recirculation or MSL breaks.

Area temperature signals are initiated from temperature
elements that are located in the area that is being
monitored. Eight thermocouples provide input to the Area
Temperature —High Functions (two per area or room). Eight
channels are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
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5.a., 5.b., and 5.c. RWCU Area Temperatures —High
(continued)

function. The Area Temperature-High Allowable Values are

set high enough to avoid spurious isolation yet Tow enough

to provide timely detection and isolation of a break in the
RWCU System.

These Functions isolates both RWCU suction valves and the
return valve.

5.d. SLC System Initiation

The isolation of the RWCU System is required when the SLC
System has been initiated to prevent dilution and removal of
the boron solution by the RWCU System (Ref. 6). The RWCU
isolation signal is initiated when the control room SLC
initiation switch is in any position other than stop.

There is no Allowable Value associated with this Function
since the channels are mechanically actuated based solely on
the position of the SLC System initiation switch.

Two channels (start system A or start system B) of the SLC
System Initiation Function are available and are required to
be OPERABLE only in MODES 1 and 2, since these are the only
MODES where the reactor can be critical, and these MODES are
%Eegistent with the Applicability for the SLC System

3.1.7).

As noted (footnote (c) to Table 3.3.6.1-1), this Function is
only required to close one of the RWCU suction isolation
valves and one return isolation valve since the signals on]y
provide input into one of the two trip systems.

5.e. Reactor Vessel water Level —Low (Level 3)

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, isolation of
some interfaces with the reactor vessel occurs to isolate
the potential sources of a break. The isolation of the RWCU
System on Level 3 supports actions to ensure that the fuel
peak cladding temperature remains below the limits of
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5.e. Reactor Vessel Water Level —Low (Level 3)
(continued)

10 CFR 50.46. The Reactor Vessel Water Level —Low Low
(Level 3) Function associated with RWCU isolation is not l Z@X
directly assumed in the UFSAR safety analyses because the
RWCU System 1ine break is bounded by breaks of larger | Z%§
systems (recirculation and MSL breaks are more limiting).

Reactor Vessel Water Level —Low (Level 3) 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 (Level 3) Function are
available and are required to be OPERABLE to ensure that no
single instrument failure can preclude the isolation
function.

The Reactor Vessel Water Level —Low (Level 3) Allowable
Value was selected to initiate isolation at the earliest
indication of a possible break in the RCPB. However, the
setting is adjusted far enough to avoid spurious isolation.
The Allowable Value is chosen to be the same as the RPS
Reactor Vessel Water Level —Low (Level 3) Allowable Value
(LCO 3.3.1.1), since the capability to cool the fuel may be
threatened. 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. 13).

This Function isolates both RWCU suction valves and the RWCU |ZE§
return valve. '

5.f. Drywell Pressure—High

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure -High
Function, associated with isolation of the primary
containment, is implicitly assumed in the UFSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.
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5.f. Drywell Pressure-High
(continued)

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Four
channels of Drywell Pressure-High are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function.

The Allowable value was selected to be as low as possible
without inducing spurious trips. The Allowable Value is
chosen to be the same as the RPS Drywell Pressure-High
Allowable Value (LCO 3.3.1.1), since this may be indicative
of a LOCA inside primary containment.

This Function isolates both RWCU suction valves and one RWCU |[E§
return valve.

6.a. Reactor Pressure-High

The Reactor Pressure—High Function is provided to isolate
the shutdown cooling portion of the Residual Heat Removal
(RHR) System. This interlock Function is provided only for
equipment protection to prevent an intersystem LOCA
scenario, and credit for the interlock is not assumed in the
accident or transient analysis in the UFSAR.

The Reactor Pressure-High signals are initiated from two
pressure switches that are connected to different taps on
reactor recirculation pump B suction line. Each switch
provides input to each trip system. However, only one
channel input is required to be OPERABLE for a trip system
to be considered OPERABLE. Two channels of Reactor
Pressure —High Function are available and are required to be
OPERABLE to ensure that no single instrument failure can
preclude the isolation function. The Function is only
required to be OPERABLE in MODES 1, 2, and 3, since these
are the only MODES 1in which the reactor can be pressurized;
thus, equipment protection is needed.

The Allowable Value was chosen to be Tow enough to protect
the system equipment from overpressurization.

This Function isolates both RHR shutdown cooling pump
suction valves.
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JAFNPP

B 3.3-171 Revision 0 (Rev. F)



BASES

Primary Containment Isolation Instrumentation
B 3.3.6.1

APPLICABLE
SAFETY ANALYSES,
LCO, and
APPLICABILITY
(continued)

6.b. Reactor Vessel Water Level —Low (Level 3)

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, isolation of
some reactor vessel interfaces occurs to begin isolating the
potential sources of a break. The Reactor Vessel Water
Level —Low (Level 3) Function associated with RHR Shutdown
Cooling System isolation is not directly assumed in safety
analyses because a break of the RHR Shutdown Cooling System
is bounded by breaks of the reactor water recirculation
system and MSL. The RHR Shutdown Cooling System isolation
on Level 3 supports actions to ensure that the RPV water
Tevel does not drop below the top of the active fuel during
a vessel draindown event caused by a leak (e.g., pipe break
or inadvertent valve opening) in the RHR Shutdown Cooling
System.

Reactor Vessel Water Level -Low (Level 3) 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
(two channels per trip system) of the Reactor Vessel Water
Level —Low (Level 3) Function are available and are required
to be OPERABLE to ensure that no single instrument failure
can preclude the isolation function. As noted (footnote (d)
to Table 3.3.6.1-1), only one trip system of the Reactor
Vessel Water Level —Low (Level 3) Function are required to
be OPERABLE in MODES 4 and 5, provided the RHR Shutdown
Cooling System integrity is maintained. System integrity is
maintained provided the piping is intact and no maintenance
or other activity is being performed that has the potential
for draining the reactor vessel through the system.

The Reactor Vessel Water Level —Low (Level 3) Allowable
Value was selected to initiate isolation at the earliest
indication of a possible break in the RCPB. However, the
setting is adjusted far enough to avoid spurious isolation.
The Allowable Value is chosen to be the same as the RPS
Reactor Vessel Water Level —Low (Level 3) Allowable Value
(LCO 3.3.1.1), since the capability to cool the fuel may be
threatened. 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. 13).

(continued)
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LCO, and
APPLICABILITY

6.b. Reactor Vessel Water Level —Low (Level 3)
{continued)

The Reactor Vessel Water Level —Low (Level 3) Function is
only required to be OPERABLE in MODES 3, 4, and 5 to prevent
this potential flow path from lowering the reactor vessel
Tevel to the top of the fuel. In MODES 1 and 2, another
isolation (i.e., Reactor Pressure—High) and administrative
controls ensure that this flow path remains isolated to
prevent unexpected loss of inventory via this flow path.

This Function isolates both RHR shutdown cooling pump
suction valves and the inboard LPCI injection valves.

Traversing Incore Probe System Isolation

7.a. Reactor Vessel Water Level—-Low (Level 3)

Low RPV water level indicates that the caﬁab111ty to cool
the fuel may be threatened. The valves whose penetrations
communicate with the primary containment are isolated to
l1imit the release of fission products. The isolation of the
primary containment on Level 3 supports actions to ensure
that offsite dose limits of 10 CFR 100 are not exceeded.

The Reactor Vessel Water Level-Low (Level 3) Function
associated with isolation is implicitly assumed in the UFSAR
analysis as these leakage paths are assumed to be isolated
post LOCA.

Reactor Vessel Water Level —Low (Level 3) signals are
initiated from 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. Two channels of Reactor
Vessel Water Level —Low (Level 3) Function are available and
are required to be OPERABLE to ensure that no single
instrument failure can preclude the isolation function. The
isolation function is ensured by the manual shear valve in
each penetration.

The Reactor Vessel Water Level —Low (Level 3) Allowable
Value was chosen to be the same as the RPS Level 3 scram
Allowable Value (LCO 3.3.1.1), since isolation of these
valves is not critical to orderly plant shutdown.

This Function isolates the TIP System isolation ball valves.

(continued)
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(continued)

7.b. Drywell Pressure —High

High drywell pressure can indicate a break in the RCPB
inside the primary containment. The isolation of some of
the primary containment isolation valves on high drywell
pressure supports actions to ensure that offsite dose limits
of 10 CFR 100 are not exceeded. The Drywell Pressure-High
Function, associated with isolation of the primary
containment, is implicitly assumed in the UFSAR accident
analysis as these leakage paths are assumed to be isolated
post LOCA.

High drywell pressure signals are initiated from pressure
transmitters that sense the pressure in the drywell. Two
channels of Drywell Pressure—-High are available and are
required to be OPERABLE to ensure that no single instrument
failure can preclude the isolation function. The isolation
function is ensured by the manual shear valve in each
penetration.

The Allowable Value was selected to be as low as possible
without inducing spurious trips. The Allowable Value is
chosen to be the same as the RPS Drywell Pressure-High
Allowable Value (LCO 3.3.1.1), since this may be indicative
of a LOCA inside primary containment.

This Function isolates the TIP System isolation ball valves.

ACTIONS

The ACTIONS are modified by two Notes. Note 1 allows
penetration flow path(s) to be unisolated intermittently
under administrative controls. These controls consist of
stationing a dedicated operator at the controls of the
valve, who is in continous communication with the control
room. In this way, the penetration can be rapidly isolated
when a need for primary containment isolation is indicated.
Note 2 has been provided to modify the ACTIONS related to
primary containment isolation 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 limits,
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,

(continued)
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ACTIONS
(continued)

with Completion Times based on initial entry into the
Condition. However, the Required Actions for inoperable
primary containment isolation 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 primary
containment isolation instrumentation channel.

Al

Because of the diversity of sensors available to provide
isolation signals and the redundancy of the isolation
design, an allowable out of service time of 12 hours for
Functions 2.a, 2.b, 2.g, 2.h, 5.e, 5.f, 6.b, 7.a and 7.b and
24 hours for Functions other than Functions 2.a, 2.b, 2.g,
2.h, 5.e, 5.f, 6.b, 7.a and 7.b has been shown to be
acceptable (Refs. 6 and 7) to permit restoration of any
inoperable channel to OPERABLE status. This out of service
time is only acceptable provided the associated Function is
still maintaining isolation capability (refer to Required
Action B.1 Bases). 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 A.1. Placing the inoperable
channel in trip would conservatively compensate for the
inoperability, restore capability to accommodate a single
failure. and allow operation to continue with no further
restrictions. Alternately, if it is not desired to place
the channel 1in trip (e.g., as in the case where placing the
inoperable channel in trip would result in an isolation),
Condition C must be entered and its Required Action taken.

377 - 7206 K2

B.1

Required Action B.1 is intended to ensure that appropriate
actions are taken if multiple, inoperable, untripped
channels within the same Function result in redundant
isolation capability being lost for the associated
penetration flow path(s). The MSL, Isolation Functions
(associated with MSIV isolation) are considered to be
maintaining isolation capability when sufficient channels
are OPERABLE or in trip (or the associated trip system in
trip), such that both trip systems will generate a trip
signal from the given Function on a valid signal. The other

(continued)
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ACTIONS
(continued)

isolation functions are considered to be maintaining
isolation capability when sufficient channels are OPERABLE
or in trip, such that one trip system will generate a trip
signal from the given Function on a valid signal. This
ensures that at least one of the PCIVs in the associated
penetration flow path can receive an isolation signal from
the given Function. For Functions 1l.a, 1.b, and 1.d
(associated with MSIV isolation), this would require both
trip systems to have one channel OPERABLE or in trip. For
Function 1.c (associated with MSIV isolation), this would
require both triB systems to have one channel, associated
with each MSL, OPERABLE or in trip. For Function l.e, four
areas are monitored by four channels (e.g., different
locations within the main steam tunnel area). Therefore,
this would require both trip systems to have one channel per
location OPERABLE or in trip (associated with MSIV
isolation). For Functions l.a, 1.b and 1.d (associated with
MSL drain isolation) this would require one trip system to
have two channels, each OPERABLE or in trip. For Function
1.c (associated with MSL drain isolation) this will require
one trip system to have two channels, associated with each
MSL, each OPERABLE or in trip. For Function l.e this would
require one trip system to have two channels, associated
with each main steam tunnel area, each to be OPERABLE or in
trip. For Functions 2.g, 2.h and 2.1, as noted by footnote
(b) to Table 3.3.6.1-1, there is only one trip system
provided for each associated penetration. For these
penetrations (i.e., hydrogen/oxygen sample and return, and
gaseous/particulate sample supply and return) and for
Functions 2.g and 2.h, this will require both channels to be
OPERABLE or in trip in order to close at least one valve.
For Function 2.4, this will require one channel to be
OPERABLE or in trip in order to isolate at least one valve.
For Functions 2.a, 2.b, 2.e, 2.f, 3.b, 3.c, 4.b, 4.c, 5.e,
5.f, and 6.b, this would require one trip system to have two
channels, each OPERABLE or in trip. For Functions 2.c, 2.4,
3.a, 3.d, 3.e, 3.f, 3.9, 3.h, 3.1, 4.3, 4.d, 4.e, 5.a, 5.c,
and 6.a, this would require one trip system to have one
channel OPERABLE or in trip. For Functions 3.j, 4.f, and
5.b each Function consists of channels that monitor two
different locations. Therefore, this would require one
channel per location to be OPERABLE or in trip (the channels
are not required to be in the same trip system). For
Function 5.d, this would require that with the switch in
start system A or B the associated valve will close. For
Function 7.a and 7.b the logic is arranged in one trip
system, therefore this would require both channels to be
Sggﬁﬁgkﬁ or in trip, or the manual shear valves to be
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ACTIONS
(continued)

The Completion Time is intended to allow the operator time
to evaluate and repair any discovered inoperabilities. The
1 hour Completion Time is acceptable because it minimizes
risk while allowing time for restoration or tripping of
channels.

c.1

Required Action C.1 directs entry into the appropriate
Condition referenced in Table 3.3.6.1-1. The applicable
Condition specified in Table 3.3.6.1-1 is Function and MODE
or other specified condition dependent and may change as the
Required Action of a previous Condition is completed. Each
time an inoperable channel has not met any Required Action
of Condition A or B and the associated Completion Time has
expired, Condition C will be entered for that channel and
provides for transfer to the appropriate subsequent
Condition.

D.1, D.2.1, and D.2.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Compietion Time, the plant must
be placed in a MODE or other specified condition in which
the LCO does not apply. This is done by placing the plant
in at least MODE 3 within 12 hours and in MODE 4 within

36 hours (Required Actions D.2.1 and D.2.2). Alternately,
the associated MSLs may be isolated (Required Action D.1),
and, if allowed (i.e., plant safety analysis allows
operation with one MSL isolated), operation with that MSL
isolated may continue. Isolating the affected MSL
accomplishes the safety function of the inoperable channel.
The Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

E.1

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the plant must
be placed in a MODE or other specified condition in which

(continued)
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E.1 (continued)

the LCO does not apply. This is done by placing the plant
in at least MODE 2 within 8 hours.

The allowed Completion Time of 8 hours is reasonable, based
on operating experience, to reach MODE 2 from full power
conditions in an orderly manner and without challenging
plant systems.

F.1

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Comptetion Time, plant operations
may continue if the affected penetration flow path(s) is
isolated. Isolating the affected penetration flow path(s)
accomplishes the safety function of the inoperable channels.
Alternately, if it is not desired to isolate the affected
penetration flow path(s) (e.g., as in the case where
isolating the penetration flow path(s) could result in a
reactor scram), Condition H must be entered and its Required
Actions taken. The 1 hour Completion Time is acceptable
because it minimizes risk whiie allowing sufficient time for
plant operations personnel to isolate the affected
penetration flow path(s).

G.1

If the channel 1is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, plant operations
may continue if the affected penetration flow path(s) is
isolated. Isolating the affected penetration flow path(s)
accomplishes the safety function of the inoperable channels.
The 24 hour Completion Time is acceptable due to the fact
the penetrations associated with these Functions (TIP System
penetration) are a smali bore (approx 1/2 inch), its
isolation in a design basis event (with loss of offsite
power) would be via the manually operated shear valves, and
the ability to manually isolate by either the normal
isolation valve or the shear valve is unaffected by the
inoperable instrumentation.

(continued)
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(continued)

T5TF- 206Kt

H.1 and H.2

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, or any Required
Action of Condition F or G is not met and the associated
Completion Time has expired, the plant must be placed in a
MODE or other specified condition in which the LCO does not
apply. This is done by placing the plant in at least MODE 3
within 12 hours and in MODE 4 within 36 hours. The allowed
Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full
power conditions in an orderly manner and without
challenging plant systems.

TF
206RL

75
Jog kL

I.1 and 1.2 |

If the channel is not restored to OPERABLE status within the
allowed Completion Time, the associated SLC subsystem is
declared inoperable or the RWCU System is isolated. Since l
this Function is required to ensure that the SLC System
performs its intended function, sufficient remedial measures
are provided by declaring the associated SLC subsystems
inoperable or isolating the RWCU System. |

The 1 hour Completion Time is acceptable because it
minimizes risk while allowing sufficient time for personnel
to isolate the RWCU System. l

> B b

J.1 and J.2 I

I37F -
p A

If the channel is not restored to OPERABLE status or placed
in trip within the allowed Completion Time, the associated
penetration flow path should be closed. However, if the
shutdown cooling function is needed to provide core cooling,
these Required Actions allow the penetration flow path to
remain unisolated provided action is immediately initiated
to restore the channel to OPERABLE status or to isolate the
RHR Shutdown Cooling System (i.e., provide alternate decay
heat removal capabilities so the penetration flow path can
be isolated). Actions must continue until the channel is
restored to OPERABLE status or the RHR Shutdown Cooling
System is isolated.

(continued)
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SURVEILLANCE
REQUIREMENTS

As noted (Note 1) at the beginning of the SRs, the SRs for
each Primary Containment Isolation instrumentation Function
are found in the SRs column of Table 3.3.6.1-1.

The Surveillances are modified by Note 2 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 provided the associated Function maintains trip
capability or 6 hours for Functions 2.g, 2.h, 2.1, 7.a, and
7.b. 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 (Refs. 7 and 8) 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 PCIVs will
isolate the penetration flow path(s) when necessary. For
Functions 2.g, 2.h and 2.7 this allowance is permitted since
the associated penetration flow path(s) involve sample lines
which form a closed system with the primary containment
atmosphere. For Functions 7.a and 7.b this is permitted
s}nce ghg associated penetrations can be manually isolated

if needed.

SR_3.3.6.1.1

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
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 of
something even more serious. A CHANNEL CHECK will detect
gross channel failure; thus, it is key to verifying the
instrumentation continues to operate properly between each
CHANNEL CALIBRATION.

(continued)
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SR 3.3.6.1.1 (continued)

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 1imit.

The Frequency is based on operating experience that
demonstrates channel failure is rare. The CHANNEL CHECK
supplements less formal, but more frequent, checks of
channels during normal operational use of the displays
associated with the channels required by the LCO.

SR 3.3.6.1.2.

A CHANNEL FUNCTIONAL TEST is performed on each required
channel to ensure that the entire 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.

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

The 92 day Frequency of SR 3.3.6.1.2 is based on the
reliability analysis described in References 7 and 8.

SR _3.3.6.1.3, SR _3.3.6.1.5, and SR_3.3.6.1.6

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 s?ecific setpoint
methodology. SR 3.3.6.1.6 however is only a calibration of
the radiation detectors using a standard radiation source.

(continued)
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SR 3.3.6.1.3. SR 3.3.6.1.5, and SR 3.3.6.1.6 (continued)

As noted for SR 3.3.6.1.3, the main steam tunnel radiation
detectors are excluded from CHANNEL CALIBRATION due to ALARA
reasons (when the plant is operating, the radiation
detectors are generally in a high radiation area; the steam
tunnel). This exclusion is acceptable because the radiation
detectors are passive devices, with minimal drift. The
radiation detectors are calibrated in accordance with SR
3.3.6.1.6 on a 24 month Frequency. The CHANNEL CALIBRATION
of the remaining portions of the channel (SR 3.3.6.1.3) are
performed using a standard current source.

Reactor Vessel Water Level -Low Low Low (Level 1), Main
Steam Line Pressure-Low and Main Steam Line Flow-High
Function sensors (Functions 1l.a, 1.b, and 1.c, respectively)
are excluded from ISOLATION INSTRUMENTATION RESPONSE TIME
testing (Ref. 11). However, during the CHANNEL CALIBRATION
of these sensors, a response check must be performed to
ensure adequate response. This testing is required by
Reference 11. Personnel involved in this testing must have
been trained in response to Reference 12 to ensure that they
are aware of the consequences of instrument response time
degradation. This response check must be performed by
placing a fast ramp or a step change into the input of each
required sensor. The personnel must monitor the input and
output of the associated sensor so that simultaneous
monitoring and verification may be accomplished.

The Frequency of SR 3.3.6.1.3 is based on the assumption of
a 92 day calibration interval in the determination of the
magnitude of equipment drift in the setpoint analysis. The
Frequencies of SR 3.3.6.1.5 and SR 3.3.6.1.6 are based on
the assumption of an 24 month calibration interval in the
determination of the magnitude of equipment drift in the
setpoint analysis.

SR _3.3.6.1.4

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 3.3.6.1-1. If the
trip setting is discovered to be less conservative than
accounted for in the appropriate setpoint methodology, but

(continued)
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SR 3.3.6.1.4 (continued)

is not beyond the Allowable Value, the channel performance
is still within the requirements of the plant safety
analysis. Under these conditions, the setpoint must be
readjusted to be equal to or more conservative than that
accounted for in the appropriate setpoint methodology.

The Frequency of 184 days is based on operating experience
that demonstrates this equipment to be reliable.

SR _3.3.6.1.7

The LOGIC SYSTEM FUNCTIONAL TEST demonstrates the
OPERABILITY of the required isolation logic for a specific
channel. The system functional testing performed on PCIVs
in LCO 3.6.1.3 overlaps this Surveillance to provide
complete testing of the assumed safety function. While this
Surveillance can be performed with the reactor at power for
some Functions, 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 these
components usually pass the Surveillance when performed at
the 24 month Frequency. Therefore, the Frequency was found
to be acceptable from a reliability standpoint.

SR _3.3.6.1.8

This SR ensures that the individual channel response times
are less than or equal to the maximum values assumed in the
accident analysis. Testing is performed only on channels
where the assumed response time does not correspond to the
emergency diesel generator (EDG) start time. For channels
assumed to respond within the EDG start time, sufficient
margin exists in the 10 second start time when compared to
the typical channel response time (milliseconds) so as to
assure adequate response without a specific measurement
test.

ISOLATION INSTRUMENTATION RESPONSE TIME acceptance criteria

are included in Reference 9. ISOLATION SYSTEM RESPONSE TIME
may be verified by actual response time measurements in any

(continued)
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SURVEILLANCE SR_3.3.6.1.8 (continued)
REQUIREMENTS

series of sequential, overlapping, or total channel
measurements. However, the sensors for Functions l.a, 1.b,
and 1.c are allowed to be excluded from specific ISOLATION
SYSTEM RESPONSE TIME measurement if the conditions of
Reference 10 are satisfied. If these conditions are
satisfied, sensor response time may be allocated based on
either assumed design sensor response time or the
manufacturer's stated design response time. When the
requirements of Reference 10 are not satisfied, sensor
response time must be measured. For all other Functions,
the measurement of instrument loop response times may be
excluded if the conditions of Reference 10 are satisfied.

7SIF 732 A/t

ISOLATION INSTRUMENTATION RESPONSE TIME tests are conducted
on a 24 month STAGGERED TEST BASIS. A Note requires
STAGGERED TEST BASIS Frequency to be determined based on 2
channels. This will ensure that all required channeis are
tested during two Surveillance Frequency intervals. For

Functions 1.a and 1.b, two channels must be tested during
each test, while for Function 1.c, eight channels must be
tested. The 24 month Frequency is consistent with the

e typical industry refueling cycle and is based upon plant
operating experience that shows that random failures of
instrumentation components causing serious response time
degradation, but not channel failure, are infrequent
occurrences.

REFERENCES UFSAR, Section 7.3.
UFSAR, Section 14.5.
UFSAR, Section 14.6.

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

(SN - NV A

NEDO-31466, Technical Specification Screening Criteria
Application and Risk Assessment, November 1987.

6. UFSAR, Section 3.9.3.
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